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PRINCIPAL COMPONENT ANALYSIS APPLIED
TO SATELLITE IMAGERY FOR VOLCANIC PLUME DETECTION
OVER KURIL AND KAMCHATKA REGION

Fedoseeva N.V,, Lvov A.L.
Russian State Hydrometeorological University, Saint-Petersburg,
e-mail: n.fedoseeva@rshu.ru, alexandr-lv2010@yandex.ru

Volcanic ash is a serious problem for aviation safety. The Northern Pacific region is considered to be one of
the most dangerous in terms of volcanic activity but the airspace is one of the busiest over that region, thus moni-
toring and detection of volcanic activity, ash clouds and plumes are matter of international economy and safety of
transpacific and regional flights. The article is dedicated to the volcanic plume analysis using Principal Component
Analysis (PCA), which is a technique for dimension reduction and, in terms of remote sensing, evaluating most in-
formative bands. Results, obtained with PCA then were compared with Seviri-Ash RGB model by Eumetsat. Three
channels were denoted as principal components, carrying the most valuable information on these individual plumes.
For additional information, advisory messages and ash cloud charts from Volcanic Ash Advisory Centres (VAACs),
Sakhalin and Kamchatkan Volcanic Eruption Response Team (SVERT & KVERT respectively) were taken. This
article is based on several eruptions occurred in 2018-2020 in Kuril and Kamchatka area and reveals commonalities
in several chosen cases of volcanic plume eruptions of various magnitudes.

Keywords: principal component analysis, remote sensing, volcanic eruptions

Volcanic eruptions in Russian Far East
mostly occur on Kamchatka Peninsula and
The Kuril Islands, which are the part of The
Ring of Fire — a chain of volcanoes around the
Pacific Ocean. At the same time, ones of the
most important international airways lie over
that region, such as transpacific routes from
Southeast Asia to America and Europe. Beside
them there are plenty of regional airways. So,
the vast part of the international economy de-
pends on the right forecasting, adequate and
punctually actions for preventing aircrafts’ get-
ting into the unfavourable conditions. The im-
portance and convenience of satellite sensing
is undoubtable in such fields of studies as vol-
canic plume observations where it provides a
simple way for cloud recognition and tracking.

When getting in volcanic ash cloud, an air-
craft could suffer serious damage. One of the
major threats for aviation lies in the proper-
ties of the ash particles which are <2 mm in
diameter, consisting mostly of siliceous and
vitreous materials. Melting temperature of
ash components coincide with operating tem-
perature in most jet engines, which is around
1200-1400°C while morphological metamor-
phosis starts at 670-800°C. This leads to melt-
ing and accumulation of volcanic material on
the engine blades, compressor and other inner
parts, and, in turn, to engine failure. Damage is
dealt not only to engines, but also to Pitot tubes
which could not indicate airspeed correctly be-
ing blocked by the ash; cockpit and cabin win-
dows, making them blind; wings and fuselage
surfaces, as these particles act like an abrasive
material. Besides the ash particles, sulphur di-
oxide, chlorine and other corrosive gases could

be contained in the plume. The plume could
also remain in the atmosphere for quite a long
time and transported over thousands of kilome-
tres, thus it is important not only to monitor the
process of eruption itself and in the vicinity of
volcano, but also to trace plume throughout its
persistence period. Along with the significant
residence time, another problem caused by ash
presence in the troposphere is the acid rains.
Another harmful phenomenon, associated
with eruptions is the ashfall. This is a fallout
of ash particles, in a relatively short time after
eruption. The ashfall reduces visibility, blocks
sunlight, worsens total grip on airport runways
and roads, could act like a corrosive and abra-
sive material and cause electrical short circuits.
As the ash material is quite dense, it may also
cause roofs’ collapses. Although it is not highly
toxic, it may cause breathing obstructions.

Globally, the problem of avoiding ash clouds
emerged in 1980s with the broad development
of high-level flights and concerns heightened
in 2010 when the eruption of Eyjafjallajokull
volcano in Iceland impacted the air transport
all over Europe and North Atlantic. This event
led to great economic losses. The International
Civil Aviation Organization (ICAO) is constant-
ly developing and improving its manuals on the
aviation safety concerning the hazards of vol-
canic activity. To maintain desirable smoothness
and promptness of the implementation, volcanic
ash exercises (VOLCEX) are held regularly,
with frequency determined by the ICAO. Flight
documentation nowadays includes reports on
latest occurred events in form of SIGMET,
NOTAM and VONA messages and is included
in METLINK information system.

EUROPEAN JOURNAL OF NATURAL HISTORY Ne1, 2022



Ways of plumes detecting and satellite im-
aging processing, comparison of two detecting
methods are presented in this article.

Purpose of the research

This study is dedicated to similarities eval-
uation in volcanic plumes’ properties in certain
region with implementation of remote sensing
techniques. Another point is to compare PCA
results with Ash-RGB model by Eumetsat —
European Organization for the Exploration of
Meteorological Satellites for various condi-
tions of research.

Sources and methods of the research

Advisory information on volcanic ash is
provided by Kamchatka Volcanic Eruption Re-
sponse Team [1].

Source of MODIS products is The Lev-
el-1 and Atmosphere Archive & Distribution
System (LAADS) Distributed Active Archive
Centre (DAAC) [2].

Eumetsat Ash-RGB model was originally
developed to be used with SEVIRI (Spin-
ning Enhanced Visible and Infrared Imager)
data [3], but in course of further researches it
showed accurate results while being applied
to MODIS data. It is mostly aimed to detect
SO, clouds within volcanic plume. The ba-
sics of the method are following: brightness
temperature difference between infrared (IR)
channels 12.0-10.8 pum depicts thin volcanic
ash, difference between IR 10.8-8.7 um depicts
SO, gas plume due to its absorption at 8.7 pm,
IR 10.8 um band is for cold clouds detection.

These channels are widely-used in various
ash detection techniques beside mentioned in
the article, such as, for example, reverse ab-
sorption technique.

However, there are some limitations of this
method. Thick ash clouds could not be dis-
criminated from ice clouds, low-level plumes
could be covered by high-level clouds, pres-
ence of ash and SO, in cirrus clouds might be
problematic. Colours of the visible structures
may vary due to dependence on viewing an-
gle, concentration, cloud transparency, water
vapour content and temperature.

The PCA is applied with multispectral im-
ages. The input images have to share the same
dimensions (rows and columns), pre-process-
ing level, number of bands, format and for
preference the same incidence angle. The aim
of using PCA is dimensionality reduction of
the data to maximize the amount of informa-
tion from the original bands into the least num-
ber of PC, in this case, the number of original
bands. A set of correlated variables (original

5

bands) is transformed in other uncorrelated
variables (PC) which contain the maximum
original information with a physical meaning
that needs to be explored. Assuming a multi-
spectral image with N input bands it can be ex-
pressed in matrix format in the following way:

X X
X,=| ¢ il o

Xpg 0 X

Sn

where n represents the number of pixels and
b the number of bands. Considering each
band as a vector, the matrix can be simplified
as follows:

X, =|: )

where k is the number of bands. To reduce the
dimensionality of the original bands the eigen-
values of the covariance matrix must be calcu-
lated as follows:

where o, is the covariance of each pair of dif-
ferent bands.

1

o, =
7 ON-14

where DN is the digital number of the pixel p
in the bandl DN . is the digital number of the
pixel p in the band'j J> b, and W, are the averages
of the DN for the bands i and j J» respectlvely
From the variance—covariance matrix, the ei-
genvalues () are calculated as the roots of the
characteristic equation:

det(C—-A1)=0 (5)

where C is the covariance matrix of the bands
and [ is the diagonal identity matrix. The eigen-
values indicate the original information that is
retained. From these values the percentage of
original variance explained by each PC can be
obtained calculating the ratio of each eigenval-
ue in relation to the sum of all them. The PC
can be expressed in matrix from:

(DN ~4,)(DN,,, =1, )(4)

Y Wi
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where Y is the vector of the principal compo-
nents, w the transformation matrix, and x the
vector of the original data. The coefficients of
the transformation matrix w are the eigenvec-
tors that diagonalized the covariance matrix of
the original bands. These values provide infor-
mation on the relationship of these bands with
each PC (Figure 1). From these values it is pos-
sible to link a main PC with a real variable. The
eigenvectors can be calculated from the vec-
tor-matrix equation for each eigenvalue 4,.

(C-2 1YW, =0 ()

where C is the covariance matrix, lk is the k
eigenvalues (eight in a SPOT multitemporal
composition), I is the diagonal identity matrix,
and Wk is the k eigenvectors [4,5,6].
Mathematically, having spatially distrib-
uted values, 1% principal component (PC) lies
along the general values’ variation vector, then
if the noise is still unacceptable, 2™ principal
component is introduced perpendicular to the
first one, describing variations along this vec-
tor, and so on. So, the first principal component
(PC1) contains more information, the second
one describes the dispersion of the data which
was not taken into account due to orthogonality
of the PC with lower order. Consequent ones
contain less and less information and noise. If
two values are somehow correlated, the distri-
bution would have an ellipsoidal shape. The
aim of the PCA is to define direction of the el-
lipse’s major axis — PC1. Obviously, PC2 is the
ellipse’s minor axis. Number of principal com-
ponents equals the dimensionality of a space
and every consequent principal component is

orthogonal to previous one. Also, analysing the
last PCs could reveal such fine details that were
shaded by high contrast in initial image, after
the elimination of higher-order PCs’ influence.
Thus, as high-order PCs contain noise mostly,
the reverse implementation of valuable princi-
pal components provides noise reduction.

The PCA is designed for highly-correlat-
ing data processing, which is spectrally close
MODIS bands.

Results of the research and discussions

10 cases of volcanic eruptions occurred
in Kuril and Kamchatka region during 2018-
2020 period had been studied in course of this
research. One of them is presented in this pa-
per, illustrating various ways of used methods
application. Images were processed with Ash-
RGB method by Eumetsat and by principal
component analysis. Input thermal infrared
images, difference images used for Ash-RGB
model and principal component images are
shown in fig. 2. The term of principal compo-
nent image (PCI) was introduced by Hillger in
1996 (Meteorological analysis using principal
component image transformation of GOES im-
agery, International Radiation Symposium-96,
Fairbanks, AK) [7].

Fig. 3 depicts scatter plots for initial
MODIS bands 29 and 31; 29 and 32; 31 and
32 (a-c); 32-31 difference and 31-29 difference;
31-29 difference and 31; 32-31 difference and
31 (d-f); PC1-PC2; PC1-PC3; PC3-PC2 (g-i).

Following table (table 1) shows the contri-
bution each of three components makes in total
dispersion, correlation and covariation matrices.

2.0x10" —
1.5x10" — _
: Rotated amd E ;
= - translated ¢l
: - Axbs 3 U0 Cn f :
0x10° = 4 S
g 1.0x10" 1y,
2 .
n =
5.0=f10$ = Rotated and
T translated
7 . Axis 1
=y " owtscloud .
u I‘:I L T T I L T T L] I T L] L T | L L T L] .
0 50x10° 1.0x10" 15x10* 2.0x10"
DN (BAND 1)

Fig. 1. Graphic representation of PCA rotation [4]
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Fig. 2. Thermal IR and difference images, used for Ash-RGB image composition:
a) 8.6 um, b) 11 um, c¢) 12 pm, d) 12-11 um difference;
e) 11-8.6 um difference; f) PCI-1; g)PCI-2; h) PCI-3

Table 1
The contribution of each of the three components to the overall variance,
correlation and covariance matrices
Var/Covar 1 2 3
1 2084.00 1912.30 1943.68
2 1912.30 1907.05 1963.63
3 1943.68 1963.63 2034.29
Cor Matrix 1 2 3
1 1.000000 0.959236 0.943997
2 0.959236 1.000000 0.996948
3 0.943997 0.996948 1.000000
Component Cl1 C2 C3
% var 97.74 2.20 0.06
Eigenval. 5888.99 132.74 3.61
Eigvec.1 0.583014 -0.804890 0.110669
Eigvec.2 0.563205 0.302208 -0.769071
Eigvec.3 0.585572 0.510709 0.629509
Loading Cl1 C2 C3
1 0.980055 -0.203137 0.004604
2 0.989706 0.079731 -0.033446
3 0.996310 0.130458 0.026507
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Fig. 3. Scatter plots for: a) 8.6 and 11 um; b) 8.6 and 12 pm; c) 11 and 12 um; d) (12-11) and (11-8.6) pm;
e) (11-8.6) and 11 pm; f) (12-11) and 11 um; g) PC1 and PC2; h) PC1 and PC3; i) PC3 and PC2

Table 2

Colour interpretation of RGB images

Ash-RGB PCA

Relates to:

Thin volcanic ash

Thick volcanic ash

SO, gas plume

Mixed ash and SO, gas

It is clear that the first principal component
describes 97.74% of variance on the scene.

As could be seen from fig. 3, the initial
channels themselves don’t fully describe the
desirable variances. Band differences used in
SEVIRI Ash-RGB technique are aligned along
the axis, but principal components (fig. 3, g-i)
are more informative as they are stretched
along the variation axis in 3 ways. This shows
data distribution with high dynamic range
along the maximum dispersion axis clearly.

Combining PCIs in RGB-image led to fol-
lowing results (fig. 4). Colour interpretation of
RGB images is given in Table 2.

Water clouds

Ice clouds

These are nighttime images. As seen, ei-
ther SEVIRI Ash-RGB model or PCA pro-
vides clear view on location of volcanic
plume. Here, area contaminated with thin ash
plume and SO, mixture (shades of yellow in
fig. 3, a) differentiates from ash cloud (shades
of red/orange). In the PCI-combined RGB
image this difference is also notable: purple
colours for SO,, ash and SO, mixture is in
russet colour, ash plume is in shades of lime.
However, RGB-combined PCIs shows more
levels of SO, and ash concentration and the
ash cloud could not be misinterpreted as an
ice cloud.
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a)

Fig. 4. a) SEVIRI Ash-RGB image; b) PCI-combined image — for mixed ash SO, plume

Based on surveyed example, SEVIRI Ash-
RGB technique showed more accurate results
in distribution of SO, components mostly. Prin-
cipal component analysis is used for extraction
of most informative channels out of the whole
MODIS band range and 3 bands were found to
be most informative.

Conclusions

It was stated that bands 29 (8.6 um),
31 (11 pm) and 32 (12 pm) were tended to
be more informative for ash clouds detection
throughout this work. This could have found a
practical implementation, as it was made in [§],
where bands 30, 31, 36 were used.

Comparison of PCA and Ash-RGB model
showed relatively acceptable results and the
implementation of each of the technique de-
pends on the conditions. SEVIRI Ash-RGB
describes composition of the plume, points out
SO, fractions, while PCA also provides more
information on concentrations and mixed ash
and SO, composition of the plume, describes
more levels of plume contamination. Moreo-
ver, PCA eliminates uncertainty in case of ice
clouds surroundings due to more contrast view
of a plume. Co-use of two methods may pro-
vide the full picture of studied events.
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CHANGES IN IMMUNOLOGICAL PARAMETERS
IN CIRRHOSIS OF THE LIVER IN THE OUTCOME
OF CHRONIC HEPATITIS C VIRUS INFECTION
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!Scientific and Production Centre for Preventive Medicine of the Ministry of Health
of the Kyrgyz Republic, Bishkek, e-mail: npopm@mail.ru
2LK. Akhunbaev Kyrgyz State Medical Academy, Bishkek

The paper presents an assessment of the state of the immune status in patients with liver cirrhosis in the
outcome of chronic hepatitis C virus (HCV) infection in relation to the severity of liver cirrhosis (according to
Child-Pugh). When assessing T cell immunity, it was determined that the level of T lymphocytes (35.2+1.5) was
significantly lower for the pronounced degree of disease activity of class C according to Child-Pugh. In this group
of patients, T lymphocytes (T-helper cells) were also low at 26.3+2.0%. The relative content of T lymphocytes is ob-
served to decrease with the lengthening of the infectious process. The smallest number of Tlymphocytes was found
in patients with a disease lasting 11 and more than 15 years (P<0.005). In patients with liver cirrhosis in the outcome
of chronic HCV infection, besides changes in immunological parameters, the leading clinical syndrome was the
astheno-vegetative one, which manifested itself mainly in general weakness and was observed in the vast majority of
patients (89.0%). Dyspeptic manifestations were reflected in complaints of poor appetite (78.5%), nausea (58.7%),
vomiting (19.5%), aching pain in the right hypochondrium (70.7%). Arthralgia and skin itching were observed in
56.0% and 55.0% of patients, respectively. Hemorrhagic syndrome, in the form of nosebleeds and bleeding gums,
was observed in 72 (63.3%) patients. Esophageal varices of varying degrees was diagnosed in more than half of the
patients (57.1%). Portal hypertension was a very severe, life-threatening manifestation of the bleeding esophageal
varices (29%). The results obtained by us in the immunological study can be additionally used as prognostic criteria
for the course of liver cirrhosis in the outcome of chronic hepatitis C.

Keywords: chronic hepatitis C virus infection, liver cirrhosis, clinical features, immune status, outcome

The problem of chronic viral hepatitis C
infection has been acquiring particular impor-
tance throughout the world for many years be-
cause of the growth of the number of infected
people becoming a medico-social problem de-
spite the achieved progress [1, 2, 3]. According
to the recent years’ data of the World Health
Organization the number of patients with hepa-
titis C virus (HCV) infection in the world is es-
timated at about 3% of the world’s population
or 170 million people of whom 129 million are
chronic HCV cases. Annually 500 thousand
people die from the consequences of hepati-
tis C infection, and a double increase in these
numbers is forecast over the next 10 years [4].
Currently, hepatitis C infection has come to oc-
cupy the 1st place in the etiologic structure of
chronic liver diseases. With unfavorable course
chronic HCV infection presents a high risk of
liver cirrhosis (LC) and hepatocellular carci-
noma (HCC) with population prevalence rates
from 3% (range: 0.3% to 14.5%) to 5% [5].

In patients with chronic viral hepatitis C,
antiviral immune response plays a significant
role in the development of fibrosing processes.
There is a considerable role of natural killers
(NK cells) and T-lymphocytes which are pre-
sented in large quantities in the liver [6]. High
cytotoxicity of lymphocytes and natural kill-
ers is considered to be associated unfavorable
prognosis of HCV-infection, since the excess
nonspecific injury of hepatocytes stimulates

the fibrosis of the hepatic parenchyma [7]. At
present, there are few studies on the peculi-
arities of the immune status of patients with
liver cirrhosis in the outcome of chronic HCV
infection. Previous studies dealt mostly with
the immunopathogenesis of chronic HCV in-
fection and its role in the progression of liver
fibrosis [8].

Cirrhosis of the liver in the Kyrgyz Re-
public also causes special concern, because
its prevalence increased from 30.6 0/0000 in
2008 to 37.6 0/0000 in 2017 (1,3-fold) over
the decade. The greatest changes in the rates
were observed in the southern region of the
Kyrgyz Republic. Thus, in the Jalal-Abad re-
gion, the rate increased 1.9 times during this
period. This problem in our country acquires
high medico-social importance due to the in-
creasing related mortality and disability ratess
among the working-age population [9, 10, 11].

Thus, all patients with an unfavorable
course of chronic HCV infection develop
liver fibrosis and hepatocellular carcinoma. In
this regard, the search for significant criteria
for the progression of chronic HCV infection,
i.e. especially in transition to cirrhosis, re-
mains an extremely urgent issue for clinician
doctors. The timely solution of this problem
will help determine the choice of adequate
tactics in the management of patients with cir-
rhosis of the liver in the outcome of chronic
HCYV infection.
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Purpose of the study

To study changes in immunological param-
eters in patients with cirrhosis of the liver in
the outcome of chronic HCV infection.

Materials and methods

The paper presents the results of immu-
nological biochemical surveys of 224 patients
aged 16 to 60 years with the diagnosis of liver
cirrhosis in the outcome of chronic HCV in-
fection. The diagnosis of liver cirrhosis in the
outcome of chronic HCV infection was estab-
lished on the basis of comprehensive clinical
and epidemiological data, anamnesis, phys-
ical examination, the results of biochemical
studies, determination of HCV RNA amounts
and HCV RNA genotyping by the method of
polymerase chain reaction (PCR). The labora-
tory identification of the etiological factor was
carried out in the Republican Reference Lab-
oratory for the Diagnosis of Viral Infections
(Scientific and Production Centre for Pre-
ventive Medicine) by enzyme immunoassay
(EIA). Viral hepatitis markers for HVA (anti-
HAV-IgM), HBV (HBsAg, a-HBC-IgM, IgG,
HBeAg), HDV (a-HDV-IgG), C (a-HCVIg to-
tal) were determined. All patients underwent
immune status examination. The set of immu-
nological methods included first and second
level tests. With the help of the rosette test,
the absolute and relative content of T-lym-
phocytes e-rosette forming cells, regulatory
subpopulations of T-cells by the sensitivity of
e-receptors to theophylline (e-theophylline re-
sistant and e-theophylline-sensitive cells), ab-
solute and relative content of B-lymphocytes
(M-rosette-forming cells) were determined.
The phagocytic characteristic of neutrophilic
granulocytes was determined with respect to
latex particles with the counting of the phago-
cytic index and the phagocytic number. The
quantitative analysis of serum immunoglobu-
lins of G, M, A classes was performed using
Mancini radial immunodiffusion assay in gel.

Statistical analysis of data was carried out
using the software application packages Epln-
fo and Microsoft Excel-2000. Significance of
difference was determined by Student’s T-test.

Results of research and discussion

Chronic viral hepatitis with the outcome
in the cirrhosis is characterized by a variety of
clinical manifestations. The main ones were
asthenovegetative, dyspeptic, hemorrhagic,
edematic-ascitic, depressive and hepatoprive
syndrome. The hepatoprive syndrome in pa-
tients manifested itself mainly in hepatic en-
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cephalopathy (emotional lability — 57.1%,
sleep disorder — 49.0%, nervousness — 66.0%
of cases).

The leading syndrome in patients was asthe-
novegetative, which manifested itself mainly
in general weakness and was noted in the over-
whelming majority of patients (89.0%). Dys-
peptic syndrome expresses itself in complaints
about poor appetite (78.5%), nausea (58.7%),
vomiting (19.5%), and pain in the right hypo-
chondrium (70.7%). Arthralgia and itching of
the skin were observed in 56.0% and 55.0% of
patients, respectively. Hemorrhagic syndrome,
in the form of nasal bleeding and gum bleed-
ing, was observed in 72 (63.3%) patients.

Esophageal varicose veins dilatation to
varying degrees was diagnosed in more than
half of patients (57.1%). A very severe, threat-
ening manifestation of portal hypertension
was bleeding from esophageal varices (29%).
The overwhelming majority of patients had a
compensated liver cirrhosis phase — 52.2%.
(class A by Child-Pugh). In 30.5% of patients a
Child-Pugh class B was recorded. And the rest
of the patients had the decompensated stage of
the disease (class C by Child-Pugh — 17.3%).

When assessing T-cell immunity, it was
determined that the level of T lymphocytes
was significantly lower for a pronounced de-
gree of activity of the disease in patients with
class C by Child-Pugh —35.2 + 1.5 (P, , <0.05;
P, ,<0.01). In this group of patients, T-lympho-
cytes (T-helpers) were also low at 26.3 = 2.0%,
which turned out to be statistically insignificant
(P, > 0.05; P > 0.05). Changes in the content
of suppressors T-cells were of an ambiguous
character for all degrees of liver cirrhosis.

The level of the phagocytic index in Child-
Pugh class A and B patients remained within
normal values unlike Child-Pugh class C pa-
tients. The content of B lymphocytes decreased
insignificantly in Child-Pugh class C patients
equaling 26.2 + 3.4 (p> 0.05).

The apoptosis index was significantly
higher among patients with pronounced dis-
ease activity (class C) compared to those with
minimal disease activity of class A (p <0.05).
Both the apoptosis level and the cytoprolifera-
tion index and their ratio are important for pre-
diction of the prognosis of chronic hepatitis as
well as for the timely diagnosis of hepatocel-
lular carcinoma (Table 1).

The relative content of T lymphocytes
decreases as the infectious process is getting
longer. According to table 2, the least amount
of T lymphocytes was found in patients with
a duration of the disease of 11 to more than
15 years (p <0.005).
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Changes in biochemical and immunological parameters in different degrees fabled
of severity of liver cirrhosis (according to Child-Pugh)
Symptoms Class A Class B Class C P
(1) ) 3)
ﬁkaaTt 0,32+0,1 0,26+0,2 0,20+0,1 1: f;fo(?boosl
z:l;Tt 0,28+0,1 0,32+0,2 0,24+0,1 1:?1 :2<>0(32)0051
L(;?gl?ilimbin 157412 26,7+1,8 38,9+1,6 ;1 :2<<0(260011
g/oﬁal protein 72,1430 60,4+4,2 52,3+5,1 E;jigjgi
Prothrombin ratio (%) 70,1232 58,2424 54,2423 gi;g:gg
Thymol test (units) 12,1404 14,30,4 18,4+0,7 51;328;82
Albumin (g/L) 52,0413 45,0+1,2 30,4+1,0 11;1?888%
v-globulin (%) 28,240,9 32,0+0,7 38,040,8 1: :2<<0(T60051
Leukocytes (thous/uL) 4529 4,1+1,7 3,0£1,4 Eijigjgg
T lymphocytes (%) 46,1425 38,0£1,2 35,2415 gijzgjg?
T helpers (%) 33,5424 28,4427 26,3+2,0 gi;g:gg
T suppressors 31,0+4.0 32,3+4,0 33,3+4,1 1}:1?8:(0)2
B lymphocytes 32,743.9 28,7+1,3 26,2+3,4 gi;g:gg
Phagocytic index 67,7453 50,2+5,2 40,5+3,2 ; :2<<0(?60051
CD 95 (apoptosis) 28,1422 40,1+3,1 58,243,6 51;;28:32

A similar trend was with T helper cells.
For all clinical groups, the relative number
of B lymphocytes remained at the control
level, serving a compensatory function. In pa-
tients with a duration of the disease of more
than 11 years, the IgG level progressively and
significantly decreased (p<0.005), which is
a result of the decreasing number of B cells
experiencing helper impact by immunoregu-
latory subpopulations of T lymphocytes and
enhancement of their suppressor action leading
to the decrease of IgG concentration. The dy-
namic change in IgG levels is similar to that of
B cells, T helper and other immunocompetent
cells. The apoptosis number in patients with
cirrhosis has a distinct tendency to increase
with the increasing duration of the disease. On

the whole, the apoptosis amount in patients
with a 10-15 years’ duration of the disease is
higher than in controls.

Conclusions

The results of the study of clinico-bio-
chemical, immunological parameters in pa-
tients with cirrhosis in the outcome of chronic
HCYV infection urge for their hospitalization in
specialized facilities. Considering the hetero-
geneity of the clinical manifestations of liver
cirrhosis in the outcome of chronic HCV in-
fection, a promising approach is to make out
the leading syndrome together with specified
therapy tactics. The main syndromes were:
asthenovegetative, dyspeptic, hemorrhagic,
edematic-ascitic, depressive and hepatoprive.
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Table 2
Parameters of immune status in cirrhosis of the liver by the duration
of the infectious process (n=224)
Parameters of immune status 1to 5 years | 6to 10 years | 11 to> 15 years P
M=+m (1) M=+m (2) M=+m (3)
T lymphocytes (50-70%) 470£13 | 392+18 35.0+1,6 g}j ) 8:82
Zﬁfiﬁﬁryﬁﬂf resistant (33-46%) 37,014 1 27,046,8 26,247,1 ey
(Ttﬁﬁfé’ﬁifﬁiicsiﬁimve) (17-30%) 28,61,3 1 35,0+4,2 33,0+5,6 11;13 g 8:82
; 0 _
Ea rosette forming cells (up to 5%) 7.4+0.6 12,045.6 133453 g}é i 882
— ~one 5
Phagocytic index (60-90%) 56,042,0 | 54,2+6,1 37,0+7,0 E%_% g 8:82
ﬁilrf)“gg_‘ggnmune complexes 88,744,3 | 1052423,6 | 145,1427.4 gij z 8:82
— -
Apoptosis (10-39%) 332418 | 48,0482 58,049.2 S
1gA (08-28 ¢/L) 1,90,9 1,420,1 2,1£0,1 S
IgG (5,6-16,4 g/L) 11,8+0.3 8,241,2 6.2+1,3 gié Z 8:82
1gM (0.5-2,0 g/L) 1,540,5 1,4+0,1 2,340, S

When assessing T cellular immunity, it was
found that the level of T lymphocytes (35.2+1.5)
was significantly lower for the pronounced de-
gree of disease activity — Class C by the Child-
Pugh scoring. In this group of patients, T lym-
phocytes (T-helper cells) were also low at a
level of 26.3+2.0%. The content of T suppres-
sor cells varied in an ambiguous pattern for all
degrees of liver cirrhosis. The insufficiency of
T cellular immunity leads to the suppression of
the microbicidal function of phagocytes, pro-
longed persistence of the pathogen, promoting
disease progression and development of adverse
complications. The changes found in the im-
munological study can be additionally used as
prognostic predictors of the course of the liver
cirrhosis in the outcome of chronic HCV infec-
tion. In the future, clinicians should use an in-
dividual approach and in-depth examination to
determine the correct tactics for management of
patients with liver cirrhosis.
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DEVELOPMENT OF SMALL MOTORICS
OF SENIOR PRESCHOOLERS THROUGH
THE UNCONVENTIONAL QUILLING TECHNIQUE
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The article describes the work on the development of fine motor skills of hands in older preschool children
through the use of an unconventional application technique — quilling. The urgency of the problem for the develop-
ment of preschool children, their preparation for school has been substantiated. The development of fine motor skills
in preschool age is the foundation of mental development. With the help of fine motor skills, such higher properties
of consciousness as attention, thinking, imagination, visual and motor memory, and speech are developed. The
purpose of the study is to theoretically substantiate and reveal the influence of classes in non-traditional quilling
technique on the development of fine motor skills in older preschool children. Experimental work was carried out
on the basis of the Municipal budgetary preschool educational institution “Kindergarten” Muruchaana “of the Ust-
Aldan ulus of the Republic of Sakha (Yakutia). The performed diagnostics of the level of development of fine motor
skills in older preschool children at the ascertaining stage showed medium and low levels. The author has developed
a system of lessons on the “quilling” technique using the national-regional component. Children learned to do work
on Yakut ornaments. Interesting training scenarios have been developed. Consultation for parents is being held. The
results of the experimental work at the control stage showed positive results.

Keywords: fine motor skills, non-traditional quilling technique, creativity, thinking. older preschool children

Introduction

One of the indicators of the normal physical
and neuropsychic development of a child is the
development of his hand and hand skills. Accord-
ing to the skill of the child’s hand, experts, on
the basis of modern research, draw a conclusion
about the peculiarities of the development of the
central nervous system. The development of fine
motor skills in preschool age forms the founda-
tion of mental development, and mental abilities
begin to form early and not by themselves, but in
close connection with the expansion of activities,
including general motor and manual ones.

In older preschool children, the level of fine
motor development is an indicator of intellectu-
al readiness for schooling. With the help of fine
motor skills, such higher properties of conscious-
ness as attention, thinking, imagination, visual
and motor memory, and speech are developed. A
child who has a sufficient level of development
of fine motor skills, well-developed coherent
speech, memory, attention, he knows how to rea-
son logically. This is the age when the main task
of upbringing and teaching a preschooler is to
prepare him for school. One of the important as-
pects of the development of a preschooler during
this period is the development of fine motor skills
and coordination of movements of the fingers.

The purpose of the study is to theoretically
substantiate and reveal the influence of class-
es in non-traditional quilling techniques on the
development of fine motor skills in older pre-
school children.

Materials and research methods

The development of fine motor skills in old-
er preschool children has always been relevant.

This problem is disclosed in the works of the
founders of Russian psychology L.S. Vygotsky,
Z.1. Bogateeva, A.V. Zaporozhets Melnikova,
T.V. Fadeeva, S.V. Chernykh, D.B. Elkonin.

V.L. Belkina, human hand movements are
not hereditarily predetermined, but arise in the
process of education and training as a result of
the formation of associative connections be-
tween visual, tactile and muscular sensations
in the process of active interaction with the en-
vironment [1].

The problem of improving fine motor skills
of hands in older preschool children through
unconventional paper handling techniques is
determined by the interest in studying the fea-
tures of children’s creativity as one of the ways
to prepare preschoolers for school. In the stud-
ies of a number of prominent Russian teachers
(D.V. Kutsakova, 3.V. Lishtvan, L.V. Pantele-
eva and others) devoted to working with pa-
per, a large role is assigned. According to these
researchers, working with paper actively con-
tributes to the development of fine motor skills
of the hands of preschool children, as well as
the improvement of the eye and sensorimotor
skills in general, creative thinking is activated,
its speed, flexibility, and originality increase.

Fine motor skills are a set of coordinated
actions of the nervous, muscular and skeletal
systems, often in combination with the visual
system performing fine and precise movements
of the hands and fingers and toes. When ap-
plied to motor skills of the hand and fingers,
the term dexterity is often used [2].

V. A. Sukhomlinsky wrote that “the or-
igins of the abilities and talents of children
are at their fingertips. The more confidence in
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the movements of the child’s hand, the finer
the interaction of the hand with the tool, the
more complex the movement, the brighter the
creative element of the child’s mind. And the
more skill in a child’s hand, the smarter the
childis ... ’[1, 2].

The research work was carried out on the
basis of the Municipal budgetary preschool ed-
ucational institution “Kindergarten” Muruch-
eene “of the Ust-Aldan ulus of the RS (Yaku-
tia). Children of the senior group “Kuncheen”
(12 people) took part.

During the research work at the ascertain-
ing stage, we used the following methods:

- technique “Drawing simple patterns” (au-
thor L.A. Venger);

- “Paths” technique (author L.A. Venger);

- graphic test “Fence” (author A. R. Luria).

Consider the content of the techniques and
analyze them.

LA Venger’s technique “Drawing simple
patterns” [3].

Purpose: to check how ready the child’s
hands are for mastering writing, i.e. how de-
veloped are the small muscles of the arms.
The experimenter draws the initial part of the
pattern himself, and then invites the child to
continue the pattern to the end of the page,
without taking his hands off the sheet of paper.
The patterns can be different at the discretion
of the experimenter. The pictures show sample
patterns. In this case, it is necessary to instruct
on the implementation of this task.

After the test — tasks, the material was pro-
cessed, the levels of fine motor skills formation
in older preschool children were determined:

- high — coped well with the task — 6 points;

- average — mistakes were made in the al-
ternation of elements — 3 points;

- low — patterns do not correspond to the
sample in size, harmony, rhythm, elements —
0 point.

LA Venger’s technique “Paths”.

The technique is a task for the child to
draw lines connecting different elements of
the drawing. The technique allows you to de-
termine the level of development of the accu-
racy of movements, the degree of prepared-
ness of the hand for mastering writing, the
formation of attention and control over their
own actions. The figure shows paths with cars
at one end and a house at the other. The car
should “drive” along the path to the house.
The width of the tracks is selected so that it
is rather difficult, but accessible to the child.
The type of tracks gets more complicated
from the first to the last.

Instructions for the child: “Cars and paths
with houses are drawn here. Try to connect the
car to the house with a line without leaving the
driveway. “

15

After the test — tasks, the levels of the for-
mation of fine motor skills in older preschool
children were determined:

- high level — execution is considered if
there are no exits outside the track, the pencil
comes off the sheet no more than 3 times —
6 points;

- average level — two exits beyond the track,
the pencil was torn off the sheet no more than
4 times, the track is uneven, trembling — 3 points;

- low level — the task was performed poor-
ly, more than three exits outside the track —
0 points.

Graphic test “Fence” AR Luria.

Purpose: to determine the level of devel-
opment of fine motor skills of the hand. The
graphic test represents the continuation of re-
peating elements replacing each other.

Instructions for children: “Continue to
draw the fence in the same way as mine; pay
attention to the drawing.

The subject is invited, without lifting his
hand from a sheet of paper, to draw a pattern
with alternating triangular and square links to
the edge of the page, first with his right hand,
then with his left.

After the test — tasks, the levels of forma-
tion of fine motor skills of the hand in older
preschool children were determined:

- high level — error-free execution of the
task, the lines are straight, the alternation of a
square and a triangle is traced — 6 points;

- intermediate level — the task is completed,
but there are difficulties in switching between
the teeth in the form of adhesion of the walls of
the triangular and square teeth — 3 points;

- instead of a “fence” there is a smooth
wave or drawing only square or triangular
teeth — 0 points. (Children’s works are present-
ed in Appendix 1.2).

Let’s analyze the indicators according to
the methods (see Figure 1).

Analysis of Chart 1 allows you to capture
the following results:

- LA Venger’s “Paths” method: high level —
16%, medium level — 24%, low level — 60%;

- technique “Drawing simple patterns” by
L.A. Venger: high level — 32%, medium level —
28%, low level — 40%;

- graphic test “Fence” by A. R. Luria:
high level — 16%, medium level — 32%, low
level — 52%.

Analyzing the results of the methods car-
ried out, we can say that the level of develop-
ment of fine motor skills are mainly at low and
medium levels. The children did a little better
with the “Drawing Simple Patterns” technique.
Four children are of a high level, three children
are of an intermediate level and five children
are of a low level.
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Fig. 1. Analysis of the results of the ascertaining stage of the study

One interesting and effective means of de-
veloping fine motor skills in older preschoolers
is quilling — this is the art of paper rolling. The
essence of quilling is twisting strips of paper
of various lengths and widths into spirals, giv-
ing these spirals the desired shape and creating
compositions from them. This art technique is
constantly being updated and developed, new
techniques and directions appear in it, mod-
ern materials become popular. In Russia, as
in many parts of the world, quilling has be-
come popular not so long ago. However, today
there are already quite a few followers of this
technique. In children, quilling exercises de-
velop hand motility and perseverance; and in
all people, regardless of their age, it promotes
the awakening of the imagination and forms a
state of psychological relaxation. Indeed, mak-
ing compositions using the paper filigree tech-
nique, one can feel like a magician creating
something extraordinarily beautiful and refined
(the very name of the craft suggests something
light and pleasant).

Research results and discussion of results.
At the formative stage of the research work,
we developed and tested a system of lessons
for the development of fine motor skills in old-
er preschoolers using non-traditional quilling
techniques, which are aimed at the develop-
ment of fine motor coordination, a conscious
attitude to the order of work, aesthetic percep-
tion and feelings, wider familiarization of the
work with paper, its properties, as well as with
objects of art of different nations.

Paper filigree is an ancient paper process-
ing technique that is still widespread in our
time and is called “quilling”. “Quilling” opens
the way for children to be creative, develops

their imagination and artistic capabilities, and
most importantly fine motor skills. I would
also like to note that both boys and girls are
happy to do quilling [4].

Children are recommended to start quilling
classes at the age of 5-6, using thin paper, PVA
glue, and perform the simplest compositions
(for example, a flat chamomile from ordinary
round or drop-shaped spirals) [5].

Systematic work with non-traditional tech-
niques at the formative stage of research makes
children fantasize, create their own ideas, ideas.
Children are interested in classes. These activi-
ties contribute to the development of fine motor
skills of the fingers, creativity, endurance and
patience in older preschool children, awaken
will, a sense of form, color perception and an
eye. Children were happy to prepare gifts for
mothers on Mother’s Day, New Year’s gifts.

Classes in this technique are held in sub-
groups once a week and at the request of chil-
dren in their free time.

We have developed a system of work for
children of the senior group “Khatynchaan (*
Herringbone *).”

An obligatory part of each lesson was
finger gymnastics, finger games, as well as
games — exercises sounded with nursery
rhymes. Finger games develop not only hand
dexterity, precision and coordination, but also
the child’s brain, stimulating his speech, imag-
ination and creativity. Also, in the process of
tactile control, children got acquainted with
different objects, and also learned to determine
the size of an object, to distinguish objects by
shape, learned to name them correctly, which
made it possible to expand the child’s vocabu-
lary. During the lessons, special attention was
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paid to teaching children the correct actions
with the basic tools: paper, pencil and scissors.

In our group, children were attracted by
the opportunity to make paper crafts using the
origami technique, which the children can then
use in dramatization and games. Recently, ori-
gami has been very popular among teachers,
since the developmental potential is very high.
A huge merit of this art is the ability to awaken
children’s imagination, spatial thinking, mem-
ory, as well as develop fine motor skills of the
fingers, transform an ordinary sheet of paper,
in a short time outside what is fabulous, turn
it into animals, birds, flowers. Organization
of paper handling in origami technique went
from simple to complex. Children are happy
to do a variety of origami-style crafts. When
doing crafts, we use methods such as: examin-
ing and analyzing the folding scheme, talking
with children, commenting on practical ac-
tions. It was also obligatory to show how to do
the work, as well as to demonstrate the phased
folding of the craft. Children were given the
choice of paper. When performing the work,
the children relied on the folding scheme and
the visual display of the teacher. The final point
was the evaluation of the children’s work.

Analyzing the work of children, we paid
attention to the accuracy of the craft. But in the
works of children, there were both mistakes
and difficulties in the implementation of the
practical part:

- not all children know how to correctly
form a fold line;

- precisely connect two opposite corners of
the square;

- children have difficulty in verbal descrip-
tion of their actions.

In quilling classes, children are happy to
wind strips of paper on a rod and give them an
interesting shape. During work, children devel-
op not only fine motor skills, but also an eye,
attention, memory, accuracy and perseverance.

Children learned new, more complex
quilling blanks gradually. Starting from the
simplest forms to more complex ones. At first,
children learned to wind simple spirals, mea-
sured the desired size. Then after that, they
moved on to complex quilling elements.

The number of options for crafts using
the quilling technique is huge. You just need
to work with your child, and it will become
a pleasant and useful activity. Performing the
craft “Mom’s bouquet” using the quilling tech-
nique, the children examined the sample, ex-
plained the sequence of the work, and also re-
membered the safety rules when working with
toothpicks. During work, some children found
it difficult to wrap a strip of paper on a tooth-
pick, an additional showing was required. After
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completing the work, the teacher and the chil-
dren discuss the difficulties they encountered.

An important point in effective work on the
development of fine motor skills in older pre-
school children is working with parents. The
task of working with parents is to increase psy-
chological and pedagogical literacy, to involve
parents in joint activities. To this end, the fol-
lowing were carried out:

a) Consultation for parents “Non-traditional
paper handling techniques as a means of devel-
oping fine motor skills in older preschoolers”
(Appendix 1).

b) Exhibition of works for parents and peers.

Systematic work at the final stage will defi-
nitely give positive dynamics. By creating in
the group the necessary developmental envi-
ronment that will contribute to the develop-
ment of fine motor skills, having received the
help of parents, as well as taking into account
the age characteristics of children, preschool
educators will be able to continue effective
work with older preschool children to improve
the development of fine motor skills.

After carrying out the formative work, we
carried out a control section to identify the lev-
el of development of fine motor skills in older
preschool children. At the control stage of the
study, we carried out a diagnosis similar to the
one that we used at the ascertaining stage.

The criteria and levels for assessing the
development of fine motor skills in older pre-
school children remained the same.

The results of the control stage showed
that a high level of fine motor development
was observed in four children. These are 005,
007,010 and 012. The high level remained the
same. All their works are executed faultless-
ly, the lines do not go beyond the “path”, the
lines are even, smooth, the correct alternation
of figures can be traced. According to the re-
sults of the methods carried out, we can say
that the indicators of the average level at the
control stage have changed significantly. If at
the ascertaining stage of the experiment eight
children had a low level of development, then
at the control stage these indicators increased
significantly. Six children are at an average
level of development and only two children
are left at a low level. The rest of the children
have a low level of development. Such chil-
dren, continuing the patterns, make mistakes,
their patterns do not correspond to the sam-
ple in size, there is awkwardness, trembling
of hands, which indicates a low level of fine
motor skills.

Let’s analyze the indicators according to
the methods. For clarity, let’s draw up a di-
agram showing the results as a percentage

(Fig. 2).

EUROPEAN JOURNAL OF NATURAL HISTORY Nel1, 2022



18

70%

60% -

s0%
a0% -
30%
20% !
0%

0% -
MeTtoguka "Opoxkn"
J1.A.BeHrepa

M BbicoKkui

Fig. 2. Indicators according to the methodology

Analysis of Chart 2 allows you to capture
the following results:

- LA Venger’s “Paths” method: high level —
40%, medium level — 60%, low level —absent%;

- technique “Drawing simple patterns” by
L.A. Venger: high level — 32%, medium level —
68%, low level — 0%;

- graphic test “Fence” by A. R. Luria:
high level — 16%, medium level — 32%, low
level — 52%.

According to the results of the diagnos-
tic studies, it can be said that the results of
children’s work on the criterion of the devel-
opment of fine motor skills have increased
significantly. The results of the “Fence” meth-
odology graphic test indicate that it was more
difficult for children to complete this task and
therefore the results are slightly lower than the
results of the “House” and “Drawing simple
patterns” methods, four children have a high
level, six children have an average level and a
low level — two children. The great difficulty
in children was caused by the fact that there
is no accuracy of movements, poor formation
of attention and control over their own actions.

In the process of working with paper, pre-
school children develop not only fine motor
skills, but also logical imagination, sensory
perception, eyes, volitional qualities, aesthet-
ic taste and artistic abilities, independence,
self-confidence, and self-esteem are formed.

When a child creates his own image,
he prepares to become the creator of a kind
world. Mysterious and attractive to children
are non-traditional paperwork techniques, an
interesting combination of materials and tools,
simplicity of execution technique, accessibility

MeTtoauka "PucoBaHue
NpoCTbIX y30poB"
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W CpeaHuii Huskuit

satisfies a research need for them, awakens a
sense of success, joy, and develops work skills.
Performing unusual crafts with their own
hands, seeing the result of their work, children
experience a flurry of positive emotions. Work-
ing with paper gives children the opportunity
to show imagination and taste, perseverance
and patience. Children happily decorate the
group room with their artwork, and also love
to give them to their parents and their friends.
Creating works with their own hands, chil-
dren see their result. They experience a lot of
positive emotions. Working with paper makes
children patient, teaches them to fantasize, de-
velops artistic taste, makes it possible to ac-
quire manual skill, to show creativity. All this
has a beneficial effect on the formation of a
harmoniously developed personality.

Conclusion

Thus, the experimental work carried out
has shown positive results. The use of quilling
technology plays an important role in the de-
velopment of medical hand motor skills in old-
er preschool children.
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STUCTURAL-FUNCTIONAL MODEL
OF TEACHING ORAL COMMUNICATION IN RUSSIAN LANGUAGE
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The article is devoted to the structural — functional model of teaching oral speech from the start language as a
non-native language to students on the bases of project technology. Drawing up the model of pedagogical problems
are necessary to maximize the endowment of the cognitive process in research through the using of the art forma-
tions in a graphic, sign or symbolic form. In the pedagogical encyclopedic dictionary, the concept of “modeling”
is defined as a method of studying objects of their models. The model reflects any aspects of the original language
of teaching oral communication in Russian, which has been actualized especially recently in connection with the
emerging trends of social life in Kyrgyzstan, such as: global challenges manifested in migration processes on a
global scale; population mobility; creation of a global economy, science-based services, change in requirements for
educational achievement; change in the forms of participation in the political life of the country; change in social
ties; evolution of values, etc. — all this indicates problem fields in education .The construction of a model of teach-
ing oral communication in Russian for bachelor students on the basic of project technology, implies that teaching
can be consistently described within the framework of this model. The modern vocational education system faces
fundamentally new tasks; to carry out a competence-based, personality-oriented approach in teaching students. The
social order of society orients of modern university towards the training of independently critically thinking teachers
and specialists in production, business who are able to see and creatively solve the emerging problems of students
in business and in production. The model allows you to see the oral communication in Russian of bachelor students
on the basis of design technology in the form of a holistic process, to isolate all the components in their relationship

and interaction.

Keywords: state educational standards of higher professional education, oral, communication, training model, competence
based, personality-based, linguocultural, approaches, component, project technology, students

At present, the task is not only to master
the skills of communication in Russian in the
social sphere, but also to acquire profession-
al knowledge in the chosen specialty in Rus-
sian. In this regard, the new State Educational
Standards for Higher Professional Education
of the third generation of the Kyrgyz Republic
require that professional specifics be taken into
account when learning the Russian language,
its focus on the implementation of the tasks
of future professional activity. Modernization
of education puts forward competence-based,
personality-oriented. Linguoculturological ap-
proaches as a methodological basis of foreign
language education [1].

The purpose of the study is theoretically to
substantiate and develop a structural and func-
tional model for teaching oral communication
to bachelor students based on project technol-
ogy, taking into account the specifics of profes-
sional competencies.

Research methods

* Theoretical: analysis of literature on in-
novative methods of teaching Russian litera-
ture for non-Russian students, pedagogy, psy-
chology. To study the documents and decrees
of the government, the President of the Kyr-
gyz Republic.

» Empirical: experiment, observation, anal-
ysis.

Research results and discussion

Drawing up a model of a pedagogical prob-
lem is necessary to maximize the facilitation of
the cognitive process in the study by using arti-
ficial formations in a graphic, sign or symbolic
form. In the Pedagogical Encyclopedic Dic-
tionary, the concept of «modeling» is defined
as a method of studying objects of cognition on
their models. The model displays any sides of
the original. In the methodology of pedagogy,
the method of theoretical modeling was con-
sidered by Russian scientists V.I. Zagvyazin-
sky, V.V. Kraevsky, N.V. Kuzmina and others
[2,3].

A model means an abstract and logically
closed description of a phenomenon presented
as an autonomous organization of elements and
relationships. Designing a model for teaching
oral communication in Russian to bachelor stu-
dents based on project technology implies that
learning can be consistently described within
the framework of this model.

Any model, according to scientists of lin-
guodidacticians, must meet certain axioms,
namely: it must consist of several intercon-
nected components, have a minimum internal
integrity, the whole cannot be reduced to the
sum of elements.

The simplest model, where a limited con-
tingent with resources and tools can dynami-
cally change for the better the formed com-
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petence, skills, knowledge, skills, sometimes
even vital interests.

The existing component relationship
makes it possible to apply synergetic methods
and procedures in models, which will increase
the effectiveness of competence formation.

Thus, we define the essence of the concep-
tual approach to the design of the formation
model, it has the following qualitative distinc-
tive characteristics:

* is a set of interrelated factors of the ex-
ternal environment and the internal educational
space of the university;

* is manageable;

* is an optimized set of components, that
is, it implies a limitation and a clear quantita-
tive justification of significant factors, as well
as their integration into the educational space
of the university.

It should be noted that these characteristics
fully correspond to the parameters of General
systems theory, received the justification and
development in the works of L. fon bertalanfy
and scholars such as N. And. Akhmetova, E. I.
Passov, N. M.Amos and others [1, 4, 5, etc.].

Thus, before the modern system of voca-
tional education up fundamentally new chal-
lenges: to implement competency-based,
learner-centered approach in teaching students.

The model allows you to see the teach-
ing of oral communication in Russian to un-
dergraduate students based on project tech-
nology in the form of an integral process, to
isolate all the components in their interrelation
and interaction.

E.I. Passov noted: “Of all the features of
the model, it is important for the purposes pur-
sued to recall one, the main one, namely, any
model is an approximation of the original. This
means that it plays no function but only some
of them complex” [5].

E. I. Passov considers that the most fruitful
approach to modeling of speech means to teach,
she is the definition of a model N.M.Amosova
“Model is a system with all structure and func-
tion, reflecting the structure and function of the
system-the original” [5].

Based on these theoretical provisions, we
have developed a technology for the forma-
tion of oral communication skills, consisting
of three stages.

At the first stage, students develop a lan-
guage component — they acquire knowledge
about language tools: formation of phonetic,
lexical, grammatical, stylistic competencies.

At the second stage, the motivational com-
ponent of students is formed — the education of

the motivational sphere of students about the
need for independent training based on knowl-
edge about communicative competence is car-
ried out.

At the third stage, the value component of
students develops — there is a transformation
of language knowledge based on transfer to
other situations.

When developing a model for teaching
oral communication in Russian to bachelor
students based on project technology, we relied
on a number of pedagogical and linguodidac-
tic principles.

The linear model of the organization of the
educational process in Russian as a non-native
language at the professional level is as follows:

- Stage one: language training in Russian
for students to complete the project.

- Stage two: selection of the project problem.

- Stage three: definition of the result, the
final product of the project.

- Step four: hypotheses through brain-
storming.

- Stage five: distribution of responsibilities
between participants, selection of a moderator.

- Step six: gathering information.

- Stage seven: presentation of the project.

- Step eight: aftereffect, debriefing.

Integrative model of the educational pro-
cess organization for teaching oral commu-
nication in Russian as a non-native language
based on project technology:

- Stage one: choosing a project problem.

- Step two: determining the result, the final
product of the project.

- Step three: hypothesizing through brain-
storming, planning the progress of work on the
project, choosing a moderator.

- Stage four: language training of students
to complete the project in order to further de-
velop oral communication skills at a profes-
sional level.

- Step five: gathering information.

- Step six: presentation of the project.

- Stage seven: aftereffect, debriefing.

The central goal is the order of society,
which is embodied in the “Law on Education”
of the Kyrgyz Republic, in the State Education-
al Standards of higher professional education
of the third generation.

The social order of society orients a
modern university towards the training of
independently critically thinking teach-
ers and specialists in production, business,
who are able to see and creatively solve the
emerging problems of students in business
and production.
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Structural-functional model of teaching students oral communication based

on project technology

The competence-based approach intro-
duced into the normative and practical com-
ponent of pedagogical education has caused
the need to use active and interactive forms of

classes, focus on professionally oriented learn-
ing, subject-subject method of interaction be-
tween teachers and students in the educational
space of the university. In addition, one of the
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priority areas of education, according to many
modern researchers, is the integration of edu-
cation, science and management; borrowing
management methods in the field of business,
learning not with chalk and blackboard, but in
practice; training that activates personal expe-
rience and integration of knowledge from dif-
ferent fields.

The personal-activity approach involves
the inclusion of a person in the creative process
through activity and communication, allows to
take into account the individual characteristics of
each student through involvement in creative ac-
tivity, promotes their self-realization and personal
growth, allows us to consider project technology
as a means of teaching oral communication.

The personal-activity approach in our study
involves the development of independence in
the process of learning activities, during which
the teacher does not limit the freedom to search
for forms, methods and means of completing
tasks within the framework of the project, but
encourages the process of designing and cre-
ating personal creative products by students,
taking into account their personal creative ex-
perience , age-related individual psychologi-
cal characteristics.

These provisions of the competence-based
and personality-activity approach served as the
basis for building the model (Fig.).

The structural and functional model of
teaching students oral communication in Rus-
sian on the basis of project technology consists
of four blocks: 1) target: the social order of so-
ciety; GOST VPO KR; taking into account the
requirements of the regional labor market;
2) cognitive: students’ knowledge of communi-
cation situations; knowledge of linguistic, liter-
ary terminology; taking into account the typol-
ogy of projects; 3) procedural — linguodidactic:
the use of a special system of tasks within the
framework of project technology, carried out in
compliance with the stages of training; develop-
ment of personal qualities (the ability to work
in a team, purposefulness, organization, respon-
sibility, initiative, sociability, self-improvement,
independent decision-making when implement-
ing a project, necessary in future professional
activities); 4) criteria-evaluative: measuring the
level of mastering oral communication in Rus-
sian by bachelor students.

The leading approaches in the implemen-
tation of the proposed model are competence-
based, communicative, personality-oriented, lin-
guoculturological.

One of the requirements of the SES VPO in
the direction of “Pedagogical education” is the
use of interactive teaching methods, in particu-
lar the project method.

Project technology requires from students
not a simple reproduction of information, but
creativity, since such tasks contain a certain el-
ement of uncertainty and, as a rule, have sev-
eral approaches [6].

At present, the task is not only to master
the skills of communication in Russian in the
social sphere, but also to acquire profession-
al knowledge in the chosen specialty in Rus-
sian. In this regard, the new State Educational
Standards for Higher Professional Education
of the third generation of the Kyrgyz Republic
require that professional specifics be taken into
account when learning the Russian language,
its focus on the implementation of the tasks
of future professional activity. Modernization
of education puts forward competence-based,
personality-oriented. linguoculturological ap-
proaches as a methodological basis of foreign
language education [1].

Conclusions

Therefore, the leading aspects in the imple-
mentation of the proposed model are compe-
tence-based, communicative, personality-ori-
ented, linguoculturological approaches.

The model allows us to see the teaching
oral communication in Russian for bachelor
students based on project technology as a ho-
listic process, to isolate all the components in
their relationship and interaction.
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The article examines the phenomenon of personal motivation for learning English among university students
who acquire the professional education of an EFL-teacher in Belarus. First-year students majoring in linguistics
were offered a modified Reiss’ motivational profile test to assess their fundamental needs. This study is aimed to dis-
cover what type of motivation prevails among the contemporary Belarusian first-year students of a regional higher
educational establishment, with the aim of subsequent individual selection of authentic texts and teaching tools for
conducting more effective English grammar practicals and workshops. The research data were obtained from first-
year university students via online testing based on the adapted Reiss’ motivational profile questionnaire. As a result,
three prevailing motivational profiles were identified. Based on the analysis of the research results, assumptions
were formulated about the possible reasons for the predominance of a particular motivational profile. In the future, it
is planned to conduct an experimental test of the influence of individualization of the material, means and methods
of teaching, according to the motivational profile, on the quality of English grammar acquisition.

Keywords: Reiss’ Motivational Profile Testing, intrinsic motivation, EFL-teaching,
motivation profiling, personalized learning

Teaching is both a science and an art. At
present, Belarusian EFL-teacher training has
an urgent need for teachers to adopt new per-
sonalized methods to guide students towards
more efficient learning, break away from the
dull routines of traditional grammar class-
es and increase learners’ motivation. Issues
of motivation are known to contribute to low
standards of achievement in English teaching
and learning [1; 2]. Very few studies based on
students’ perceptions of teaching aids, materi-
als and strategies to motivate English language
learners have been carried out in Belarus [3].
Meanwhile, in CIS countries there has been a
distinct increase in research papers dedicated
to EFL-learning motivation issues in the recent
years [4-7], which makes it relevant to study
the personal motivational peculiarities of stu-
dents training for EFL-teaching career for fur-
ther use of research results to customize educa-
tional content and activities accordingly.

Differences in students’ and teachers’ per-
ceptions of the motivational effect of teaching
strategies in an EFL classroom are a cause to
students’ ineffective processing of the material
in the language class [2]. If teachers are more
aware of the impact of their teaching strategies
on students’ motivation, they may be able to
identify what teaching strategies [2], aids and
authentic materials their students personally
find interesting and engaging.

The idea of personalized learning rests on
the foundation that humans learn through ex-
perience and by constructing knowledge. It is
heavily influenced by a learner’s prior experi-
ences and is accomplished via language and
social interaction [8]. Personalization is not the

only way to approach teaching and learning.
Furthermore, learning will and should take a
variety of forms. The guarantees of effective,
solid personalized learning lie in proper educa-
tion, blended instruction, differentiation, pro-
active supports, real-world connections, and
applications. In general, personalized-learn-
ing models strive to adjust to each learner’s
strengths, weaknesses, and interests, as well as
the instructional tactics, content, and activities
used. Letting students control what and how
they learn, tailoring educational process for
every individual student, and offering real-time
feedback are all part of personalized learning.
A framework put together according to the stu-
dents’ personality features can facilitate prac-
tical individualized learning for all and can be
developed when particular issues arise. The
given framework can ensure structured com-
mon-sense individualized learning [8].
One-size-fits-all learning models do not
consider important distinctions between learn-
ing types and, when necessary, try to manage
these differences. So we are to pay our atten-
tion to personalized learning. The term person-
alized learning, or personalization, “refers to a
diverse variety of educational programs, learn-
ing experiences, instructional approaches, and
academic-support strategies that are intended
to address the distinct learning needs, interests,
aspirations, or cultural backgrounds of indi-
vidual students”[9]. Personalized learning is
viewed upon as an alternative to the so-called
“one-size-fits-all” approaches to education,
according to which teachers, for example, pro-
vide the same type of instruction, assignments,
and assessment to all students in a given course
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with little or no variation or modification from
student to student. As the general aim is to make
individual learning needs pivotal in educational
and instructional decision-making, rather than
what might be preferred, more convenient, or
logistically easier for teachers and schools, per-
sonalized learning may also be described as a
student-centered learning model [9].

By considering the impact of emotions and
intentions, educators can better understand how
and why individuals learn differently. Meeting
this challenge requires a better understanding
of the psychological sources that influence an
individual’s learning ability and how a learner
may want or intend to learn. Specifically, the
search for more sophisticated learning theo-
ries requires a better understanding of learn-
ers’ motivation.

The recent learning orientation research
suggests that learners can be intrinsically driv-
en (self-motivated to some degree). Neverthe-
less, research also suggests that we generally
place too much emphasis on extrinsic motiva-
tion and not enough emphasis on fostering in-
trinsic or self-motivation toward learning more
successfully. Due to this fact, the aim of our
research is to determine the motivational pro-
files of first-year Belarusian university students
who are to become EFL-teachers.

Research materials and methods

The study attempts to answer research
questions related to students’ motivational pro-
files that may be used by the university teach-
ers in teaching various aspects of a foreign lan-
guage. These are as follows:

» What type of motivational profile prevails
among first-year Belarusian university students
who are to become EFL-teachers?

» What factors define which motivational
profiles will prevail in a certain group of peo-
ple, and which are supposed to be neglected?

Employed research methods include ques-
tionnaire, Reiss Motivation Profile test, quali-
tative and quantitative data analysis.

Sensitivity theory provides an analysis
of personality based on what people say mo-
tivates their behavior [10]. After Reiss and
Havercamp confirmed a factor solution to
self-reported human strivings, the Reiss Profile
of Fundamental Goals and Motivation Sensi-
tivities psychometric instrument was standard-
ized [10; 11]. According to sensitivity theory,
people go through life looking for the ways
and means of satisfying their motives, mainly
those that are strongest and valued most highly
(which depends on individuality). The key is

that basic desires motivate everybody but not
equally. How strongly or weakly an individual
usually experiences each of the strivings deter-
mines the individual’s priorities [10]. A desire
profile (or individual hierarchy) is a person’s
unique prioritization of the strivings [10]. To
explain a person’s behavior, according to Reiss
and Havercamp [10; 11], one should pay atten-
tion mostly to the unusually strong (high) or
unusually weak (low) strivings in comparison
with the appropriate norms.

In order to suggest a possible way of per-
sonalizing educational content, we tuned to
Reiss Motivational Profile (RMP) as the meth-
odological basis for subsequent individual se-
lection of authentic texts and teaching tools for
conducting more effective English grammar
practicals and workshops. First-year students
(15 participants as a total) majoring in linguis-
tics were offered a modified Reiss’ motivation-
al profile test to assess their fundamental needs.

All the participants study at Baranovichi
State University, which is located in a provin-
cial (although relatively big) town of Baranovi-
chi, Belarus. They were invited to participate
on their own free will in October, 2021. Thir-
teen of the participants were girls, two — boys,
which should be taken into account consider-
ing the results of motivational profile test char-
acterized by vividly feminine worldview. The
gender ratio of the respondents is illustrated
below (See Figure 1).

® Boys ® Girls

Fig. 1. The Gender Characteristics
of the Respondents

The questionnaire containing 40 questions
digitized via online platform Online Test Pad
was taken as a basis for our research. The ques-
tions were designed by North-Western Coach-
ing and Management University [12]. To avoid
misunderstanding, the questionnaire was con-
ducted in Russian.
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The discussion of research results

Answering the first research question, three
prevailing motivational profiles were identi-
fied: Flexibility, Saturation and Honor (See
Figure 2).

It can be noticed that many people depend
on the opinions of the people around them be-
cause of the desire to show themselves better
than they really are, because of the fear of be-
ing condemned by the people around them for
their shortcomings, that’s why Flexibility pre-
vails among the respondents of our question-
naire. We should also keep in mind that the
participants of the questionnaire were first-
year students with only three months of stu-
dents’ live experience, who found themselves
in a completely new educational environment
with new subjects to study, many different
teachers, each with their own set of demands,
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rules, values, personality traits and communi-
cative style, and on a new level of pedagog-
ical communication where they are expected
to act as responsible adults. The need to ad-
just themselves to ever-changing pedagogical
situations and produce the best impression
possible on the instructors and professors em-
powered to assess their performance looks
natural for a first-year student (a yesterday’s
schoolchild).

The highest frequency of the Saturation
profile echoes the well-known social stereo-
type about students’ perpetual food-craving.
This stereotype does have a grain of truth in
it, especially if we speak about first-year stu-
dents who miss homemade food, while most
of them cannot cook for themselves, and all
of them have to change their eating habits in
accordance with their newly developed dai-
ly routine.
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%
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Fig. 2. Identification of the Students’ Prevailing Psychological Needs
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From the psychological point of view, nu-
trition helps us to understand how what we eat
influences how we feel — including our emo-
tions, moods, sensations and motivations. The
evidence for psychological variables and food
choice is sparse, and the postulated mech-
anisms for the association are complicated.
Stress may cause changes in human behavior
that have an impact on health; the impact of
stress on food choices is complex and individ-
ualistic: some people eat more and choose un-
healthy food, while others eat less. Changes in
motivation, physiological changes, alterations
in eating opportunities, food availability, and
meal preparation are all thought to contribute
to stress-induced changes. So these factors pos-
sibly explain the leading role of the Saturation
profile for the first-year students of Baranovi-
chi State University, whose adaptation to their
new lifestyle and educational environment is a
stressful process.

The basic desire for Honor motivates peo-
ple to embrace moral codes of conduct. So the
fact that Honor is among the top three moti-
vational profiles in the sample group means
that the participants are loyal to their parents
as well as other ancestors, and take pride in
their ethnic heritage. The students’ adherence
to moral codes and national traditions may be
explained on the grounds of Belarusian men-
tality features. As I. Piniuta [13, p.49] suggests,
Belarusians are characterized by a combination
of respect for traditions and pragmatism, as
well as modesty [13, p.47], which is also re-
flected in the prevalence of Honor over Status.
The Status Profile is characterized with a high-
ly negative numerical value, which describes
the respondents as humble and down-to-earth
people, who appear to be more impressed by
moral values and principles than fame, popu-
larity, public attention and the prestige value of
the things they own.

According to 1. Piniuta, Belarus represents
a high-power distance culture, which means
people accept a hierarchical order in which ev-
erybody has his/her place, and which needs no
further justification [13, p.43]. This factor can
have had some impact not only on the high fre-
quency of the Flexibility profile, but also on the
respondents’ lack of motivation towards Ven-
geance, Independence and Power.

Concerning the second research question,
we came to the conclusion that the frequency
of choosing particular motivational profiles
by first-year students of Baranovichi state uni-
versity, who are trained to be EFL-teachers, is
heavily influenced by a number of psycholog-

ical, social and cultural factors, such as stress
level, the degree of personal independence, the
need to adjust to a new educational environ-
ment and reconstruct one’s daily routine, and
some features of national mentality cultivated
in the process of family upbringing. As indi-
vidual as they may be, the group-level results
of the questionnaire proved to possess com-
mon features, which unite most of the group
members according to the same prevailing mo-
tivational profiles. If the students’ motivational
profiles are taken as a basis for further person-
alization of educational content and activities,
we can anticipate that personalized learning in
this case will turn out not as much individual-
ized as one might expect.

Nevertheless, according to our observa-
tions, it is important to take students’ mo-
tivational profiles into consideration while
developing teaching aids, selecting teaching
materials and drawing out lesson plans, while
the individual features of prevailing motiva-
tional profiles result from the impact of the
students’ socio-cultural environment. It can be
regarded as one of the reasons for a number of
pedagogical cases when textbooks and teach-
ing aids issued by foreign editors demotivate
students from other countries, as the materials
designed by native-speakers do not correspond
to the motivational profiles peculiar of the stu-
dents’ own national culture.

Conclusion

Overall, this study established that the pre-
vailing types of motivational profiles among
the contemporary Belarusian first-year students
who receive their pre-service EFL-teacher
training at a regional higher educational estab-
lishment are Flexibility, Saturation and Honor.
The possible reasons that could be suggested
to explain the results obtained lie, firstly, in the
psychological state of the first-year students
in the middle of the stressful first semester of
their student life too soon after their entry to
adulthood with absolutely new requirements,
obligations and behavioral patterns, and, sec-
ondly, the distinctive features of Belarusian na-
tional mentality, such as respect for traditions,
pragmatism, modesty and the unconditional
acceptance of a hierarchical social order with
an assigned place for everybody.

The results presented in the given article are
related to the initial phase of a more extensive
research aimed to investigate how the English
grammar teaching and learning is carried out
within the framework of individualization of
learning using personalized content approach.

EUROPEAN JOURNAL OF NATURAL HISTORY Ne1, 2022



References

1. Suroso S. The Effects of Learning Motivation towards
Student’s Learning Achievement in English. Lexeme. Journal of
Linguistics and Applied Linguistics. 2019. Ne 1. P. 6-18. DOI:
10.32493/ljlal.v1i2.5122.

2. Kassing R. B. Perceptions of Motivational Teaching
Strategies in an EFL Classroom: The Case of a Class in a Pri-
vate University in Indonesia: a thesis ... of Master of Education.
Victoria University of Wellington, 2011. 152 p. DOI: 10.26686/
wgtn.16992493.v1.

3. Lukashevich K.K. Ways of solving psychological and
pedagogical problems in teaching a foreign language // Mineral
resource complex: engineering and economic solutions: col-
lection of materials. XVII International Scientific and Practical
Conference dedicated to the 100th anniversary of BNTU, Oc-
tober 29, 2020 / ed. by Col. S.Y. Solodovnikov (pred.) [et al.].
Minsk: BNTU, 2020. P. 261-262.

4. Ulanov D., Bogatyreva S.N. Formation of positive
internal and external motivation in secondary school students
when learning English // Formation of a digital culture of
continuing humanitarian education in the context of preserving
traditional values: collection of scientific articles, Moscow, June
08-09, 2021 Moscow: Your format, 2021. P. 328-333.

5. Karimova A.O., Zhumataeva E. Increasing Students'
Motivation by Creating an English Language Learning Environ-
ment. Bulletin of the Kazakh National Women's Pedagogical
University. 2020. Ne 4. P. 43-49.

6. Belyaeva E.G. Authentic tasks as a strategy for increasing
motivation of students of non-linguistic universities / Variability
and standardization of language education in a non-linguistic

27

university: collection of articles based on the materials of the
IV International scientific and practical Conference, Nizhny
Novgorod, April 27-28, 2021 / Edited by M.V. Zolotova. Nizhny
Novgorod: N.I. Lobachevsky National Research University,
2021. P. 39-43.

7. Abdullayeva M.A., Mansurova Sh.M. Psychological
factors of increasing the motivation of primary school students
to master a foreign language through intercultural dialogue //
Successes of the Humanities. 2021. No. 4. P. 7-10.

8. Shemshack A., Spector J.M. A systematic literature
review of personalized learning terms. Smart Learning En-
vironments. 2020. Vol. 7. Iss. 33. P. 1-20. DOIL: 10.1186/
s40561-020-00140-9.

9. The Glossary of Education Reform. [Electronic Re-
source]. URL: https://www.edglossary.org/personalized-learn-
ing/ (date of access: 23.12.2021).

10. Havercamp S.M., Reiss S. A Comprehensive Assess-
ment of Human Strivings: Test-Retest Reliability and Validity of
the Reiss Profile. Journal of Personality Assessment. 2003. Vol. 81.
Iss. 2. P. 123-132. DOI: 10.1207/S15327752JPA8102_04.

11. Reiss S., Havercamp S.M. Toward a Comprehensive
Assessment of Fundamental Motivation: Factor Structure of the
Reiss Profile. Psychological Assessment. 1998. Ne 10. P. 97-106.

12. Rapid Riess Test: How to define your motivational
profile? [electronic resource]. URL: https://clck.ru/ZoGiW
(accessed: 10/21/2021).

13. Piniuta I. Belarusian Mentality in the Context of In-
tercultural Communication: Grounds or Pessimism and Opti-
mism. Sustainable Multilingualism. 2017. Ne 11. P. 34-53. DOL:
10.1515/sm-2017-0012.

EUROPEAN JOURNAL OF NATURAL HISTORY Nel1, 2022



28

UDC 53.087.9:53.087

METHODS AND FACILITIES FOR EXPRESS ANALYSIS
OF PACKAGED BEER PRODUCTS
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The article presents the results of the analysis of existing methods and tools for the analysis of packaged lig-
uids. Their advantages, disadvantages and relevance are shown, and the relevance of express methods for identifying
counterfeit products are substantiated. Due to the fact that the methods and means of control should be used both
at the enterprise and directly at the points of sale, it was proposed to develop stationary and portable automated
complexes using the method of weight impedance electrometric, which will allow analyzing beer products without
opening containers and sampling, comparing the “image” of the investigated liquid product with the reference “im-
age”. This approach will allow the introduction of complete output control of products from the manufacturer, as
well as continuous input control from the distributors of liquid packaged products, instead of the generally accepted
selective control, which does not guarantee 100% compliance of the entire batch according to random samples from
it. At the same time, “electronic images” of beer products will be placed on their websites by their manufacturers,
who are interested in “withdrawing” counterfeit products from trade and thus protecting their trademarks. Only with
complete control it is possible to achieve 100% elimination of counterfeit products, as well as to ensure consumer
protection from low-quality liquid packaged products.

Keywords: the packed-up beer products, quality, control, the express analysis, counterfeit products,
protection against a fake, the automated complex

The relevance of this topic and its rele-
vance is substantiated by the results of domes-
tic and foreign researchers, who showed that,
for example, in Russia and Latin America, the
share of illegal alcoholic beverages in the con-
sumed alcoholic beverages is 28.5% [1].

Industrial and food liquid products are
poured, as a rule, by automatic lines and de-
vices into various containers (polymer, glass,
cardboard, etc.). At the same time, most man-
ufacturers of both industrial, grocery and
household liquid packaged products practice
mechanical means of protecting their products
from counterfeiting, for example, using brand-
ed containers, sealing the necks of packaging
containers with foil. Some enterprises develop
and produce original containers (bottles, canis-
ters, etc.) and “destructible lids”, as well as use
holographic stickers, etc. However, the volume
of counterfeit products is not decreasing.

So, for example, the results of the inspec-
tion of Rospotrebnadzor for 2020 showed the
following [2]:

- 796 violations were detected at 462 enter-
prises producing alcoholic products, for which
974 Protocols on administrative offenses were
drawn up, incl. for 1 packaged product with a
fake excise stamp and for 1 unmarked product;

- 3310 violations were revealed at 1965
wholesale trade enterprises, for which 4296
Protocols on administrative offenses were
drawn up, incl. for 9 packaged products with
fake excise stamps and 4 unmarked ones;

- 983 violations were revealed in 1701 re-
tail trade organizations, for which 1129 Proto-
cols on administrative offenses were drawn up,

incl. on 7 packaged products with fake excise
stamps and on 33 unmarked products.

The amount of alcoholic products
that were seized and destroyed was about
328,771 units [2].

It is essential that the certification and ex-
amination of liquid packaged products (for
compliance with current technical regulations
and standards) are long and laborious process-
es, and they are impossible without opening
the container.

As part of the decision of the State Council
on the creation of a National System for Pro-
tecting Consumers from Counterfeits, effective
and inexpensive express methods for monitor-
ing parameters are being developed and adapt-
ed, which can be used at the enterprise (inte-
grated into automated lines) and also at points
of sale (have mobility) [3].

This indicates that the existing methods of
control and supervision are not effective, both in
terms of identifying alcoholic products and pro-
tecting consumers from counterfeiting. In other
words, the scientific and technical problem of
identifying such products arises, in connection
with which, in this article (on the example of
packaged beer products), a model of an auto-
mated control system is proposed that allows
detecting low-quality products and / or counter-
feit goods in order to withdraw it from sale [4].

It is obvious that the selective control estab-
lished in almost all countries of the world does
not guarantee the quality of beer in each bottle
and does not protect the consumer from coun-
terfeiting. Therefore, for 100% identification
of packaged beer products, it is necessary to
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carry out complete output control at the manu-
facturer, as well as implement continuous input
express control in chain stores and other trade
facilities, which is impossible without special
methods and tools and their automation.

To achieve this goal, it was necessary to
solve the following tasks:

- investigate packaged beer products to cre-
ate a “standard image” (in terms of density, dy-
namic and kinematic viscosity, freezing point,
viscosity index, similarity criteria, etc.);

- to develop a model of a system for con-
tinuous final control at the manufacturer and
express control of packaged beer products in
chain stores;

- to develop and test a model of a stationary
automated complex for quality control of pack-
aged beer products at the manufacturer, built
into the automatic bottling line;

- to assemble and test a model of a porta-
ble automated complex for express analysis of
packaged beer products in chain stores.

Materials and research methods

The analysis of the quality of beer products
is carried out according to such indicators as
physicochemical, microbiological, organolep-
tic and safety indicators. However, at present,
solutions based on comparative analysis are
gaining in popularity, i.e. using the method of
comparing the “images” of the standard and
the produced product, or / and finding relation-
ships between various parameters, in particu-
lar, of packaged beer [5].

The most interesting, from the point of view
of “contactlessness and speed” of identification,
is the LQtest 2.8 device (fig. 1), which is de-
signed to test the contents of various closed ves-
sels, such as plastic and glass bottles, cardboard
bags and other non-metallic containers [6].

Fastening avalat Fower button
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The device allows, without violating the
tightness of the vessel, to distinguish such
substances as gasoline, incendiary mixtures,
acetone, nitroglycerin, nitromethane, various
alcohols, ethers and other hazardous liquids
from water, soft and alcoholic beverages, dairy
products, cosmetics, etc. The device uses the
method of quasi-static electric field tomogra-
phy (fig. 2), which makes it possible to esti-
mate the spatial distribution of the electrical
properties of the medium and determine the
characteristics of the liquid regardless of the
size of the container, the thickness of its walls
or the presence of air gaps between the device
and the vessel [6].

Potentials are induced on the measur-
ing electrodes of the device, the magnitude
of which depends on the voltage source, the
distance between the active electrode and the
measuring electrodes, and the complex dielec-
tric constant of the medium. In turn, the elec-
trical properties of a liquid (dielectric constant
and conductivity) make it possible to unambig-
uously assess its flammability (table 1).

In this case, the slope of the voltage distri-
bution characteristic on the electrodes 4 (fig. 2)
for flammable liquids is always greater than the
slope of the voltage distribution characteristic
for non-flammable liquids, and the time for ex-
amining the container with the liquid is several
seconds [6].

Another promising method and a device
that implements it is the ULIKOR ultrasonic
analyzer of liquid media. The principle of op-
eration of the analyzer is based on the fact that
ultrasonic vibrations are passed through the
sample and the characteristics of ultrasound
are recorded depending on the concentration of
substances in liquid media and the temperature
of the sample [7].

Indicator

A\

N

Battery compartment

Fig. 1. General view of the device LQtest 2.8

Zensor
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It is not excluded that ULIKOR can be im-
plemented in a variant without “sampling”, i.e.
for work without opening the container.

However, from the point of view of qual-
ity control, these methods and devices do not
determine the “amount of product in a contain-
er”, and therefore, cannot definitively identify
the compliance of a prepackaged beer product
with specifications or standards.

As an alternative to the above methods
and devices, a method of weight impedance
electrometry (WIEM) with a capacitive sen-
sor-container lid (fig. 4) was developed, which
was tested on various packaged liquid products
(oil, soft drinks, etc.), where showed sufficient
accuracy of their identification by dynamic and
kinematic viscosity, electrical conductivity and
dielectric constant, freezing temperatures and

T S

Fig. 2. Field structure of LQtest 2.8 similarity criteria (table 3) [4,5,8].

1 — tested liquid, 2 — vessel wall and air gap, .Below are the parameters apd ranges of
3 — active electrode, 4 — measuring electrodes, their measurements, the permissible limits of
5 — metal screen, 6 — computing device, the relative error of the measurement results
V — alternating voltage source, Dn — meters. (8) for P=0.95 (table 2).

Table 1
Names and parameters of liquids identified by LQtest 2.8
Liquid Dielectric constant Electrical conductivity, cm / m

Water, soft drinks 81 0.01-1

Ethanol 25 10

Acetone 21 10

Nitroglycerin 19 -

Ether 43 -

Gasoline, diesel 2 10

Fig. 3. External view of the ULIKOR device
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Table 2
Names of parameters and measurement errors
Limits Standard deviation | Standard deviation
Indicator Range, % | of relative error, of repeatability, of reproducibility,
+9,% c.,% G, %
Mass fraction of alcohol 0,1 -38,0 1,0 0,24 0,5
Volume fraction of alcohol | 0,1 — 10,5 1,0 0,24 0,5
g?rsascfraction of the actual 05— 12,0 45 1.7 23
Initial wort extract 8,0-23,0 3,0 1,7 2,2
Table 3
Name, dimensions and ranges of parameters of the VIEM method

No Parameter name Designation Dimension Range of change

1 | Product weight m kg 0,25-3,0

2 | Product volume \Y% m? (0,25-3,0)- 103

3 |Product density p kg/ m3 calculated

4 | Electrical conductivity G sm (1/o0hm) 0,000001 — 0,2

5 |Resistance R ohm 5-10¢

6 |Leakage current I A 10°-0,2

7 | Capacitance sensor C pF 103 —10"

8 | Temperature T °C 1-50

9 |Loss factor tgd - 10— 102

10 | Specific electrical conductivity c puS/cm 50 —-1500

11 |Magnetic permeability u H/m 8-9)-10°

12 | Complex impedance module |Z| ohm 900 — 9500

13 | Shear angle of complex resistance [0) degree minus 180° — plus 180°

14 |Kinematic viscosity v m?%/s calculated

15 |Dynamic viscosity n H-s/m? calculated

16 |Frequency f Hz 10-10°

17 | Dielectric constant € F/m 60 —-90

Fig. 4. Capacitive 3-electrode coaxial sensor-cap

The essence of the WIEM method applica-
tion lies in the fact that, in the case of contain-
er closure with a sensor-lid at the beer filling
stage, it becomes possible to measure the indi-
cated electrophysical parameters of the liquid,
without violating the tightness of the container,
and, to determine the “image” of the investi-
gated liquid (table 3), comparing it with the
“image of the standard”, thereby identifying
the quality and quantity of the packaged prod-
uct, withdrawing from the sale of counterfeit or
expired beer products [5,9,10,11].

Research results and their discussion

To implement such a comparative express
analysis of beer products, a portable automated
complex (PAC) was developed (fig. 5).
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Fig. 5. Block diagram of measurements using the PAC

It consisted of a laptop, connected to it
through the appropriate interfaces of an elec-
tronic balance and an E7-25 emittance meter,
which through a switching platform connec-
tor is connected to a capacitive sensor-cover
(measuring the concentration of carbon diox-
ide vapors), and then installed on the electronic
scales “upside down “(By immersing the sensor
in beer), and with the help of special software
(SSW), the necessary measurements and iden-
tification of the beer are carried out within ten
seconds. its quality and quantity is determined
by comparing the measured and calculated pa-
rameters with the parameters of the standards
entered / stored in the memory [12,13].

The structural diagram of a stationary auto-
mated complex (SAC), built into an automated
bottling line for beer products, differs from the
PAC (fig. 5) by the use of an industrial comput-
er and an E7-29 emittance meter, which make
it possible to more accurately form a “beer
product image” from the manufacturer [9,14].

Conclusion

Thus, the model of a continuous automat-
ed control system for beer products can be
represented as a combination of the follow-
ing subsystems:

Switch I_
Electronic scale with
temperature sensor

[Tmmittanes ||,
=+ nditoteb |
ImatarE.- -2

ook

— subsystem of consumers — beer traders,
consisting of a portable automated complex
(PAC);

— subsystems of beer producers that have
applied sensor caps, SAC and placed “elec-
tronic certificates” on their website on the In-
ternet — “images of standards” of the beer pro-
duced, which can be uploaded to PAC;

— subsystems of municipal supervision
over the quality of liquid packaged products,
in particular beer, through periodic inspections
by supervisory authorities of chain stores and
other trade objects using PAC.
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The presence of counterfeit goods on the market of liquid packaged food products is partly due to the low
efficiency of the methods and means used to control quality and safety parameters. The development and implemen-
tation of express methods of comparative analysis and automated systems of continuous output and input control
is potentially capable of completely eliminating counterfeit, and thus becoming an appropriate subsystem in the
“National Food Quality Management System”. As our research has shown, liquid packaged food products are sold in
various containers, filling into which, as a rule, is carried out by automated lines and installations, and their compli-
ance and quality, in addition to determining the chemical composition, can be identified by density, kinematic and
dynamic viscosity, permittivity, conductivity, characteristic oscillation frequency and a number of other parameters.
Therefore, in order to improve the efficiency of quality control and safety of liquid products, an express method was
developed, the essence of which is that, with the introduction of a sensor-lid at the packaging stage, it becomes pos-
sible to measure a number of electrophysical parameters of the liquid without breaking the tightness of the package,
and thereby form an “image” of the liquid under study and compare it with the “image of the standard”.

Keywords: product image, standard image, comparative analysis, express method,
mobile complex, continuous control, counterfeit, liquid

In accordance with the Decision of the
State Commission for Combating Illicit Traf-
ficking in Industrial Products [1], Roskachest-
vo, together with Rosaccreditation, Rospatent,
Rosstandart and Rosselkhoznadzor, conducted
an unprecedented study of the Russian market
of bottled drinking water, including mineral
canteen, medical and medical canteen. More
than two hundred trademarks purchased in
seven federal districts of the country (Central,
NorthWestern, Volga, Southern, North Cauca-
sus, Ural, Siberian) were investigated for qual-
ity, chemical safety and falsification [2]. The
results of the inspection are alarming: for ex-
ample, 59 brands showed signs of counterfeit
products; 6 brands had nitrates and nitrites in
elevated concentrations, indicating problems
with water treatment; residual chlorine was
found in drinking water of natural origin of
one brand, and in another (medical canteen) —
an increased content of manganese. More than
40 brands of mineral water contained an in-
dication of mineralization groups, but at the
same time, being manufactured not according
to the State standard, they misled the consumer
[2], i.e., in fact, these brands do not have the
declared therapeutic effect.

In addition, the methods and means cur-
rently used to control the quality and safety
of bottled drinking water are ineffective and
require additional non-production and time
costs, such as removing the finished product
from the places of sale, transportation, storage
and laboratory testing [3], and the selective
control method does not guarantee the quality
of each product in the entire batch, which, in
our opinion, requires a radical change in the
policy of supervision and controls: it is neces-

sary to develop and implement automated sys-
tems of continuous output control and effective
express methods and means of input parameter
control [3].

In this article we will talk about a funda-
mentally new approach to the implementation
of the above tasks, in relation to liquid pack-
aged food products (LPFP) using the method of
comparative analysis and a portable automated
complex (PAC) implementing it, protected by
a patent of the Russian Federation [4], the use
of which is potentially capable of completely
eliminating the adulteration of bottled waters,
as well as becoming an appropriate subsystem
in the “National Food Quality Management
System™ [3].

Objective of the study is to improve the ef-
fectiveness of quality control and safety of lig-
uid packaged products.

Material and methods of research

As our research has shown, liquid pack-
aged food products are sold in various contain-
ers (polymer, glass, etc.), filling into which, as
arule, is carried out by automated lines and in-
stallations, and their compliance and quality, in
addition to determining the chemical compo-
sition, can be identified by density, kinematic
and dynamic viscosity, freezing point and flash
(self-ignition), alkaline and acid number, color,
transparency and turbidity, dielectric permit-
tivity, conductivity, characteristic oscillation
frequency, etc. [3, 4]. Also, recently, ready-
made solutions based on comparative analysis
have become increasingly popular, i.e. using
the method of comparing “images” (acoustic,
electrical, mechanical, etc.) of the standard and
the manufactured product, or/and finding rela-
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tionships between various parameters, in par-
ticular, bottled water [5].

For example, the portable safety device
“Latest 3.0” (Fig. 1), using the method of
quasi-static electro-field tomography, makes
it possible to assess the spatial distribution of
the electrical properties of the medium and,
thereby, determine the characteristics of the
liquid in a closed non-metallic vessel without
violating its tightness [6]. Potentials are in-
duced on the measuring electrodes of the de-
vice, the magnitude of which depends on the
voltage source, the distance between the active
electrode and the measuring electrodes and the
complex dielectric permittivity of the medium,
which, together with the conductivity, makes
it possible to unambiguously assess its danger
(Table 1) [6].

Fig. 1. Portable safety device LQtest 3.0
Table 1

Electrical properties of the liquid

Liquid Electrl.ca}l Diclectric
Ne conductivity,
constant
cm/m
1 | Water, soft drinks 0.01- 81
2 | Ethanol 10 25
3 | Acetone 10 21
4 |Nitroglycerin - 19
5 | Ether - 4.3
6 | Gasoline, diesel fuel 10 2

In addition to determining the dielectric
properties of the medium, one of the most im-
portant positions is occupied by density meters,
including ultrasonic density meters, since the
density of a liquid determines such important
indicators as the composition and properties of
a substance. The principle of operation of the
ultrasonic analyzer (Fig. 2) is based on the fact
that ultrasonic vibrations are passed through
the sample and ultrasound characteristics are
recorded depending on the concentrations of
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substances in liquid media and the temperature
of the sample, after which the closest depend-
ence of the ultrasound propagation velocity on
temperature is selected from a family of pre-
established calibration dependencies and this
velocity is calculated according to the formula
[7, 81

I/IIkTYm + qi’

where ¥ is the velocity of ultrasound propaga-
tion for each dependence; T is the measured
temperature of the liquid under study; &, and ¢,
are constant coefficients for each 11qu1d from
the entire class, and the determination of abso-
lute deviations by the formula:

= |Vm+ I/z|’

where AV is the absolute deviation of the ul-
trasound propagation velocity for each depend-
ence; V is the measured ultrasound propaga-
tion velocity.

Further, the two smallest deviations AV,
and AV will determine the nearby dependen-
cie V(T) and V(T) from the family of pre-es-
tablished dependenmes and the recalculation
of the ultrasound propagation velocity into the
density of the liquid is performed according to
the theoretically established dependence [8]:

AV, AV,
pP=|q +a, V. +
AV, +AV, AV, +AV,

AV, AV,
+| b +b, ,
AV, +AV, > AV, +AV,

where a, a,, b,, b, are constant recalculation
coeflicients for two nearby dependencies V,(7)
and V(T); AV,, AV, are absolute values of ve-
locity deviations calculated from the previous-
ly established dependencies V' (7) and V(T)

Fig. 2. Ultrasonic density meter ULIKOR Clover-2M
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It is possible that the ULICOR can be
modified for a non-contact method (without
sampling) and these methods and means of
comparative analysis are able to determine
the type and density of the packaged liquid in
a few seconds, without opening the container.
At the same time, it is essential that they have
high mobility, measurement accuracy, do not
require highly qualified personnel, and, thanks
to the presence of communication interfaces,
they can exchange data with a computer.

However, to create a national quality assur-
ance system for liquid packaged foods, deter-
mining only the type and density is not enough.
It is necessary to form a system of continuous
output control at the manufacturing enterprise
and input control at the places of sale of the
product, which will be able to determine the
quality parameters of liquid packaged foods.
That is why the method of weight impedance
electrometry (WIE) was developed and pro-
tected by the patent of the Russian Federation
for the invention [3, 4].

Results of the study and discussion

The essence of the method of weight im-
pedance electrometry lies in the fact that, with
the introduction of a sensor-lid at the stage of
packing, it becomes possible to measure the
electrophysical parameters of the liquid (den-
sity, conductivity, dielectric permittivity, char-
acteristic frequency, etc.) without breaking the
tightness of the package, i.e. to determine the
“image” of the liquid under study, compare it

COMIUEOT |

mmiance
mieter

lapiop

Fig.3. Block diagram of the PAC

with the “image of the standard” and calculate
the similarity criteria (electrodynamic, elec-
tromagnetic, dielectric, electro-inductive and
electric capacity) [3, 4].

To implement such a comparative analysis
of liquid packaged foods, a portable automated
complex (PAC) was developed, the block dia-
gram of which is shown in figure 3.

The installation for the implementation of
the express analysis method consists of a lap-
top with connection to it via the appropriate in-
terfaces of electronic scales and an E7-25 im-
mitance meter (frequency range from 1 Hz to
1 MHz) [9], which is connected to a contact
platform, for connection to a lid sensor that
clogs PET containers where water is packaged,
and with the help of appropriate software con-
trolled by a laptop, performing liquid identifi-
cation and determination of its quality within
ten seconds, by comparing the measured and
calculated parameters with the entered/stored
in memory parameters of the standards. At the
same time, the stationary automated continuous
monitoring complex of the water manufacturer
has the same structure, except for the use of the
E7-29 immitance meter, which has a range from
50 kHz to 15 MHz [10], which allows deter-
mining the characteristic frequency of the lig-
uid under study [11], by measuring the electri-
cal conductivity of the liquid for two different
temperatures in the range from boiling point to
freezing point (Fig.4), thanks to the design of
the sensor-lid (Fig. 5), which allows heating of
the test liquid inside a sealed package.

M
(COTITILAZROT I
Electronic scales Wil
RemmpeTatune semsar

mRanc:
meter 1
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Fig. 4. Conductivity of tap water from the frequency of electromagnetic oscillations

Fig. 5. 3D model of an inductive sensor-cover

Further, under computer control, an immi-
tance meter connected to the lid sensor meas-
ures first the parameters of the gas medium in-
side the container, and after the bottle is turned
over, the liquid parameters: capacitances (Cp),
resistances (Rp), electrical conductivity (Gp),
tangents of loss angles (tgo) and leakage cur-
rents (I) at fixed frequencies [10].

In this case, the obtained data form spectra
of values that are used for the subsequent calcu-
lation of the relative permittivity (¢) according
to formula (1), macroscopic relaxation time (7)
according to formula (2), molecular relaxation
time (z ) according to formula (3), dynamic vis-
cosity (710) according to formula (4) [3, 4]:

e=C,/C, (1)

(e-1)

-1
12747 feo ‘\/ 16272 1g°5  4r f2 ’

2

352'#

r= g 3

2¢+1

_ Ty 4
n-/ @

where C| is the capacity of the sensor in the gas
medlum pF; C, is the capacity of the sensor in
the 11qu1d pF; f is the frequency, Hz; 77, and 7,
are tabular data of the gas medium loaded into
the computer.

And, thanks to the data from the tempera-
ture sensor and electronic scales, the density
(p) and kinematic viscosity (v) of bottled water
are calculated according to the following for-
mulas [3, 4]:

p(t) = pz()cc - At(t - 200C)’ (5)
v=1,/p(), (6)

where p, .. is the density of the liquid at 20°C,
kg/m?;
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At= (18,31 - 13,233 - p,.) - 107 — tem-
perature correction to density %y one degree;
t — current temperature, °C.

The kinematic viscosity of drinking water
(v) packaged in a container varies depending
on temperature, and it is also calculated using
Walter’s formulas [3, 4]:

Iglg(v+0.8)=a+blgT, (7)
a=1g1g(v+0.8)—blg7}, ®)
Ig| 1 0.8)/1 0.8
,_lelle(v+ )Tg(vz+ )] o)
1
lg—+
L

where a and b are empirical coefficients; 7', and
T, are the standard temperature of liquid and
viscous media.

To identify liquid and viscous products by
solidification temperature, the Walter formulas

are used, with a kinematic viscosity value of
10000 mm?¥s [3, 4]:

1g1g(10000+0.8) = Ig
1(10000+0.8)~a

:a+blgT—>T:10{ b ] (10)

Accordingly, in order to verify the readings
of the stationary automated complex (SAC), a
portable safety device “LQtest 3.0” and an ul-
trasonic density meter ULICOR “Clover-2M”
will be used in this study. A summary table of
the measured parameters is given in Table 2.

The determination of the characteristic fre-
quency in the PAC will be carried out by cal-
culating the approximating formulas for the
frequency of 1 MHz in the event that the re-
maining parameters of the “image” will have
a significant variance. A summary table of the
“image” of water is given in Table 3.

Table 2
Measured parameters
Device
Ne Parameter LQtest 3.0 Clover2M SAC
1 Density - + +
2 Conductivity + - +
3 Dielectric constant + - +
4 Characteristic frequency - - +
Table 3
«Image» of water
Ne | Name of the parameter Designation | Dimension Range of variation
1 | Product weight m kg 0,25 -20
2 | Product scope \% m’ (0,25-20)4
3 | Product density p kg/m? 990-1000
4 | Electrical conductivity G S 0,000001-0,2
5 |Resistance R Q 5-10°
6 |Leakage current I A 106-0,2
7 | Capacity (with a capacitive sensor) C pF 103 — 10"
8 |Inductance (at induct. sensor) L nH 30-120
9 | Temperature T °C 1-50
10 | Measuring equipment tgd - 106-57
11 | Specific electrical conductivity G mkS/cm 50— 1500
12 | Magnetic permeability m H/m B-9Y
13 | Complex resistance module |Z| Q 900 — 9500
14 | The shear angle of the complex resistance [0) ° minus 180° — plus 180°
15 | Kinematic viscosity v m?/s 0,3-1,84
16 | Dynamic viscosity n NY 03-1,894
17 | Frequency f Hz 10— 10°
18 | Dielectric constant € - 60 —-90
19 | Characteristic frequency F kHz 2500 — 5450
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Conclusion

The presence of counterfeit goods on the
market of liquid packaged products is partly
due to the low efficiency of the methods and
means used to control quality and safety pa-
rameters. The development and implemen-
tation of express methods of comparative
analysis and automated systems of continuous
output and input control is potentially capable
of completely eliminating the adulteration of
Liquid packaged food products, bottled water
in particular, and thus becoming an appropriate
subsystem in the “National Food Quality Man-
agement System”.

To carry out express diagnostics of liquid
packaged food products, without opening con-
tainers and sampling, it is necessary, firstly, the
introduction of sensor-covers at the packaging
stage, secondly, the formation of a unified da-
tabase of “images” of standards using manu-
facturers’ data, thirdly, the organization of
appropriate subsystems (manufacturers, trade
enterprises and state supervision bodies).
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The article is devoted to the study of the issue of the relationship between cognitive and linguistic structures,
which is directly related to the understanding of the main category of cognitive linguistics — the concept. In particu-
lar, the work analyzes the concept “Man”, the verbal representation of the whole human activity. The need to reflect
the linguistic fixation of all human knowledge, the results of the conceptualization of the world and its figurative
representation requires an appeal to phraseology. A phraseological unit as a cognitive microstructure is a part of a
certain conceptual area. Phraseological conceptualization is not interested in the information contained in objects
and natural phenomena, but more in information of a socio-historical, social, culturological plan. The inner form
of a significant number of phraseological units contains meanings that give them a certain cultural and national
color. The semantics of such phraseological units can be interpreted from the point of view of value attitudes inher-
ent in the mentality of a particular ethnic group. The basis for the formation of phraseological semantics is always
culturological facts, situations and events containing cultural and informational value, which is processed by ethnic
consciousness, forming phraseological meaning, but not in a purely informational sense, but together with the as-
sociative creative processes of phraseological conceptualization.

Keywords: concept, man, language personality, conceptual sphere, phraseological units, picture of the world

At present, taking into account global so-
cial changes, progress in all spheres of life, na-
tional issues have become the most acute. The
relevance of national issues is explained by the
belonging of each person to a particular nation,
which is directly reflected in all human activity.

Scientists pay special attention to the prob-
lems of the relationship between language and
culture, language and mentality of a particular
people, which makes it possible to identify the
specifics of linguistic self-expression, to deter-
mine the source of national originality of cul-
tural phenomena. As you know, the language
embodies the collective experience of genera-
tions of a particular people, the history of its
development. Language is a kind of collective
product of national heritage, culture, and cre-
ativity. National images of the world are em-
bodied in national pictures of the world.

Despite the unity of the universe, each
nation interprets the surrounding reality in its
own way, taking into account the characteris-
tics of the geographical environment, natural
landscape, social conditions of life in a partic-
ular territory, which, in turn, is reflected in the
national language. According to Kornilov O.A.
[1], the national language can be considered
as a national language picture of the world.
The national language is not only one of the
code systems for communication and storage
of information, but also a unique result of the
mental-emotional and spiritual creativity of a
particular ethnic group, its collective body of
self-knowledge of its own culture against the
background of the space-time continuum.

The national image of the world, the na-
tional-cultural features of the perception of
the world by representatives of one or another
ethno-cultural community are reflected in the

semantic structure of linguistic signs. Most
clearly, the specificity of the worldview of the
speakers of a particular language is reflected
in the semantics of phraseological units, prov-
erbs, sayings, those linguistic units that are the
concentration of the cultural and historical ex-
perience of the people.

The national and cultural specificity of
the phraseological layer of the language lies
in the fact that these linguistic units in a spe-
cial way reflect the conceptual picture of the
world as a whole. The phraseological system
carries rich historical, social and cultural infor-
mation. In the language, figurative expressions
are phraseologized, which are associated with
stereotypes, concepts, patterns, norms that
are characteristic of a particular linguocultur-
al community.

The collective memory of the people, the
psychology of the people is transmitted from
generation to generation through spiritual cul-
ture. According to Ivanova M.G. [2], ethnic
national psychology is a component of public
consciousness and includes mental traits and
properties, the totality of which is denoted by
the concepts of “mental makeup of the nation”
or “national character”.

Each nation is characterized by a special
stereotype of character, which develops over the
course of its historical development. A nation
creates its own collective ideas — beliefs, norms,
settings and values which are typical for a par-
ticular linguocultural society. Such phenome-
na are so called cultural and ethnic dominants
which are reinforced in phraseology [3].

In the phraseological units denoting the in-
ternal characteristics of a person, the primary
features of the English national character are
embodied. For instance: as cool as a cucum-
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ber that means “imperturbable, not losing his
composure”. This phraseological comparison
is probably based on the fact that in hot weath-
er, the contents of the product are much cooler
than the air temperature) [4]. Consolidation of
the stone component in phraseological units
‘as cold as stone’, ‘as hard as stone’ as the ba-
sis for comparison is associated with the previ-
ous living conditions of the ethnic group. For-
tresses and castles were built of stone, cold and
inaccessible, as, incidentally, their inhabitants
themselves. It is no coincidence that at present
there is a certain stereotype, the stereotype of
“cold Englishmen”, which gives a general idea
of the main features of the ethnos.

Coldness, restraint is manifested in the fact
that the English picture of the world negatively
evaluates the excessive manifestation of emo-
tions. A stereotype of behavior prescribes strict
control of emotions. A high level of self-con-
trol is that dominant characteristic of English
society [3]:

to set ones face like granite (flint); as
steady (solid) as a rock.

Closeness, laconic speech, rigid thematic
regulation of communication in most situations
are directly reflected in a number of phraseo-
logical comparisons. For instance:

as stiff as a poker;,

as straight as a ramrod (post);

as rigid as steel;

as stiff as a post.

The idea of private life, the idea of indi-
viduality is reflected in the assessment of re-
lationships between people, based on stereo-
typical ideas about the standards and attitudes
in English society. Stereotypes, according to
Karavayeva D.N. [5], despite their conditional
nature, have serious potential and can be a part
of self-consciousness.

Characteristic features of speech activity
is presented in English proverbs. Taking into
account the nature of the manifestation of a
person’s verbal activity, general and cultural-
ly-specific features of proverbial judgments are
revealed. One of the features of speech activi-
ty in English society is laconicism, as a man-
ifestation of tact. The inner image of proverbs
is based on situations that disrupt the normal
course of human life. For instance: The fongue
talks at the head s cost.

As Zueva T.A claims [6], synonymous and
antonymic connections are the most common
types of paradigmatic connections in the prov-
erbs and sayings that verbalize the concept.
Although truth is the norm for the people and
falsehood is deviation, proverbs have been
found to justify the latter. For instance:

Better speak truth rudely than lie covertly;

He that falls into the dirt, the longer he
stays there the fouler he is;

41

A liar is not believed when he tells the truth;

Liars should have good memories.

Tell enough lies about a person and some
of them will be believed.

The problem of the relationship between
lies and truth is an eternal problem that worries
different peoples at all times. The concept of
lies has a dual, two-faced character. We know
that sometimes lies are good. For instance: Bet-
ter a lie that heals than the truth that wounds.

Flattery is halfway between lying and
praising. In folk sayings, the eloquence of the
flatterer, his servility is emphasized: 4s a wolf
like a dog, so is a flatterer like a friend.

Mental attitudes of a particular ethnic group
affect the perception of a person’s appearance.
A figurative description of appearance by
means of phraseological comparisons is given
in the norms and rules due to the characteristics
of a particular culture. In English phraseolog-
ical units, both positive and negative qualities
of a person’s appearance are expressed. Most
common comparison type is comparison with
things of objective reality. For instance:

to feel like a boiled (wet) rag;

as limp as a rag; like a log;

as hard as nails;

broad as a barrel; as thin as a lath (a rail);

as sound as a bell;

built like a brick.

When characterizing body shape, the Brit-
ish tend to adhere to the principle of political
correctness. Although lately it has become in-
decent to be fat. So, the phraseological com-
parison plump as a partridge contains a neg-
ative connotation, focusing on overly curvy
body shapes.

When describing the appearance, in partic-
ular of clothing, in the UK, special attention is
paid to a person’s ability to keep it clean. For
instance:

neat as a pin (a new pin);

as clean as a whistle;

to look like smth. the cat has brought in.

The mythologized and religious nature of
linguistic consciousness in the past affected the
semantics of phraseological units describing
the external characteristics of a person: to look
like a ghost; to look like the wrath of God; as
white as a ghost.

The frame of a person’s intellectual qual-
ity is built as an image of a concentrated, un-
derstanding or non-understanding human face.
The ethnocultural specificity of intellectual as-
sessment based on the material of the English
language is observed in the effectiveness of
mental activity.

For the British, a sign of speed of consid-
eration is relevant: as smart as paint; as smart
as a whip; mind like a steel trap; to know better
than that (than to do smth). Sober calculation,
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insight, composure have always been charac-
teristic features of English diplomacy. For in-
stance: to have a mind as sharp as a razor; as
clever as a cartload of monkeys.

A positive evaluative connotation is typi-
cal for phraseological units with the meaning
“mind, knowledge”: wise as a serpent; to be
like a walking encyclopedia; as solemn as an
owl; to know smb, smth as one knows his ten
fingers. As a result of the antinomy of mental
abilities, phraseological units are often found
containing components with the meaning of
stupidity and mental deviations. So, the fol-
lowing phraseological units are characterized
by a negative evaluative connotation: as silly
as goose (sheep), as silly as a two-bob watch,
as a wheel; as stubborn as a mule; as obstinate
as a donkey, as light as a butterfly; as dense
as a pig.

This group also includes proverbial expres-
sions. For instance:

Better fed than taught;

Better untaught than ill taught.

In assessing the intellectual activity of a
person, the conversational style is often used.
Compare: Have a head like a sieve (about a
distracted, unconscious person); like a bump
on a log; to have a mind like a sewer.

A wide range of phraseological social as-
sessments is represented in folk speech for con-
cepts that reveal human mental anomalies. In a
number of phraseological units, the presence of
the “fool” component with a pronounced nega-
tive evaluative seme is noted:

No fool like an old fool;

To stare at smth like a booby,

Better be a fool than a knave.

The conceptual sphere “Social relations” is
composed of phraseological units, in the dic-
tionary definitions of which there is an indica-
tion of the diverse and multifaceted relations
connecting the members of society. These re-
lationships are assessed in terms of a person’s
self-esteem, and in terms of his assessment
of others.

Belonging to one or another collective has
a certain impact on the socialization of the in-
dividual. The formation of personality is great-
ly influenced by the national and cultural char-
acteristics of a particular society. The diversity
of human activities is a significant sign of the
socialization of society.

The substantive minimum of the concept
of “work” is expressed as a purposeful activ-
ity that requires physical or mental stress. The
model of the concept “labor” is built on the
basis of a frame, in the center of which is the
image of a person doing a certain job.

Among phraseological comparisons, there
is a significant layer of units associated with
physical work. First of all, these include phra-

seological units based on comparison with an-
imals: to work like an ox; to work like a horse;
to work like a cart-horse; to work like a dog;
to work like a beast; busy as a beaver, to work
like a beaver. The meanings of these lexical
units follow from comparison with physical la-
bor, moreover, labor performed by animals. As
Tarbeeva points out, physical labor on earth is
perceived as the hardest, and that modern work
is still associated with hard physical labor [7].

It is important to note that the British are
not particularly enthusiastic about work. The
origins of this attitude to this kind of activity
are not difficult to understand. At the upper
rungs of the social ladder, it is inherited from
the aristocracy, for which labor was not a ne-
cessity. And then, due to the peculiarities of
the British class system, this attitude spread to
the whole society. The hallmark of belonging
to the middle class (as opposed to the work-
ing class) was the practice of mental labor.
And while the blue-collar is paid more than the
white-collar, this social preference has hardly
changed. Less than half of all workers are now
engaged in manual labor.

Yet the image of the British as not very
hardworking people is deceiving. The British
may not like to work too much, but they work
a lot. The working week in Britain is one of
the longest in Europe. The lunch break takes
one hour or less. The country has relatively few
holidays and relatively short vacations. For the
inhabitants of Western Europe, utilitarian signs
of labor productivity are essential, living ac-
cording to the principle — “we work for our-
selves”. Compare: like master, like land; as is
the workman, so is the work.

Phraseological vocabulary is closely con-
nected with the main human activity — pro-
fessional. The sphere of phraseological de-
velopment involves the names of long-known
and widespread professional occupations of a
person in the spheres of physical and mental
labor. For instance: as sober as a judge, as if
one were confessing to the priest; drunk like
a fiddler; as fat as an alderman; as grave as
a judge; like a tailor’s dummy, creditors have
better memories than debtors, like a peasant;
like mistress, like maid.

Being an essential point in the organiza-
tion of human society, social status is, to one
degree or another, fixed in the semantics of
phraseological units that characterize social re-
lations, general and specific characteristics of
human behavior.

Britain is a country of traditions, and one
of the strongest traditions is the monarchy, and
its inhabitants are officially “subjects of Her
Royal Majesty”. The names of persons by so-
cial status as part of phraseological compari-
sons reflect the social structure of England.
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The phraseology zone involves the names of
high socially significant statuses and titles. For
instance:

to feel like a queen (a princess);

as rich as a king;

to be treated like a king, to live like a king
(a queen).

as a high-born damsel;

to live like a lord (a prince), to treat smb.
like a lord;

to feel like royalty,

to feel like a queen returning from exile.

As part of phraseological comparisons,
there are also the names of common statuses,
positions of the lowest level of the social hier-
archy: to work like a skivvy; drunk like a piper,
to work like a galley slave, to die like a beggar
(a tramp); like a thief'in the night; to agree like
pickpockets; to work like a navy.

Speech is an essential component of role
behavior. Each social role corresponds to a
certain type of speech behavior, characterized
by national and cultural marking. Most British
people are socially determined by the way they
speak. Compare: to lie like a trooper; to swear
like a trooper; to swear like a sailor; to swear
like a soldier; to swear like a fish wife. In phra-
seological units, the names of the once existing
professions have been preserved to this day: to
swear like a bargee; like a lamplighter [4].

As we can judge from the examples, in the
sphere of phraseology, the names of a person’s
professional occupations, positions, titles, ti-
tles, social statuses, which are an essential part
of the people’s life, are widely used.

The figurativeness of phraseological com-
parisons has a certain social connotation that
evokes ideas about various social and profes-
sional groups. Social conditioning in the for-
mation of a positive or negative assessment
in phraseological comparisons is noted by a
recognized attitude to the named profession
or social status. So, representatives of a cer-
tain occupation are endowed with exclusively
negative qualities: a navy, a fiddler, a piper,
a trooper. In contrast, components such as a
lord, a king, and a prince are associated with
ideas about the superiority and exclusivity of
the individual.

Thus, social and social status, characteris-
tics of the state and appearance, temperament
and intellectual capabilities, addictions and be-
havior — everything that distinguishes a person
from others, that contains his inner essence, re-
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ceives a well-aimed figurative characteristic in
folk speech. The diversity of social types and
the versatility of a person are fully expressed
in the national linguistic picture, the context
of which makes it possible to reveal not only
linguistic, but also ethical folk tradition. The
language stores expressions that convey ethnic
stereotypical representations of the past, which
are based on images, models, and following
them becomes a prerequisite for the social life
of the collective. The national specificity of the
worldview of a certain ethnic community is
determined by the way of life and psychology
of the people, as well as the semantic structure
of language units (phraseological units, set ex-
pressions, proverbs, etc.). The national and cul-
tural originality of these units is explained by
the specificity of the reflection of the concep-
tual picture of the world. It is precisely those
figurative expressions that are associated with
ethno-cultural stereotypes, concepts, norms,
settings, etc. that are fixed and phraseologized
in the language.

In conclusion, we consider it necessary
to emphasize that in each culture, the picture
of the world is built from a number of vari-
ous concepts that enter into special relation-
ships with each other, which forms the nation-
al worldview.

This research is funded by the Science
Committee of the Ministry of Education and
Science of the Republic of Kazakhstan (Grant
No. AP09259233).
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Ha cerogssmnuii 1eHb OJHUMHU U3 CAMBIX PACIIPOCTPAHEHHBIX MATOJIOTHH HEPBHOW CHCTEMBI, ABIAIOTCA: 00-
ne3Hb [lapkuHcoHa, 60s1e3Hb AJbLreiiMepa, HHCYIBTBI, B OCOOCHHOCTH Y JIUIL TIOKHIIOTO M CTAPYECKOro BO3PAcTa.
IManueHTs! ¢ TpaBMaM¥ TOJIOBHOTO WIIM CHMHHOTO MO3Ta — 3a4acTyI0 JII[A MOJIOAOTO U 3peJIOoro, TPYAOCIOCOOHO-
r0 BO3pacTa, 3aHUMAIOIIUECs YKCTPEMaIbHBIMU BUAAMH CIOPTA, MOTYT, BCICACTBUE TPABMEL, IOTEPATH CIIOCO0-
HOCTb K CaM0O0OCITy>KHBaHHIO, TPYJOCIOCOOHOCTb, @ B HEKOTOPBIX CITy4asiX — JIMIIUTBCSA M CaMOil XKH3HH, U TAKXKe,
KaK ¥ HaIlUeHTHl ¢ HEHPOJEreHepaTHBHON IaTOJIOTHEeH M MHCYJIBTaMH, OHH PHCKYIOT YTPAaTHTh IIAHC BEPHYTHCS
K HOpMaJIbHOH, IIOTHOICHHOH 13HH. Ha IpoTshKeHHe TOIroro BpeMeHH CUUTANIOCh, YTO HEpPBHbIE KICTKH HE BOC-
CTaHaBJIMBalOTCA. B HacTOsMMI MOMEHT CyLIECTBYET MHOKECTBO HCCIIE0BAHUIM, OIIPOBEPraloIuX 3TO yTBEPKIE-
Hue. JlaHHBII 00630 MOCBSAMIEH PACCMOTPEHHIO BOIPOCOB, CBSI3aHHBIX C HEHPOTCHE30M, IIPOLIECCOM (POPMUPOBAHHS
HOBBIX HEPBHBIX KJICTOK, ()aKTOpaMH BHyTPEHHEH U BHEIIHEH Cpeibl, BIUIONIMH Ha HETO, B TOM YHCIe — HeHpo-
TPO(UUECKHMH POCTOBBIMH (PAKTOPAMHU, MENATOPAMH, BO3PACTOM, (PM3MUECKUMH M YyMCTBEHHBIMU Harpy3Kamu,
COIMANIBHOM Cpenol, BPEIHBIMU HMPHBEIYKAMH, JIEKAPCTBEHHBIMH CPEICTBAMH M POJIBIO HEHporeHesa, BKIIOYAs
¥ aJIalITUBHYIO, B TCUCHUH M1ATOJIOTUI HEPBHOII cucTeMbl. M3yueHnue GpeHoMeHa HeiiporeHesa sBiseTcs: MepCreKTUB-
HOM 00J1aCThIO JUIS JAJIbHEHIINX UCCIIEI0BaHUH, TaK KaK Yepes3 He€, BEPOATHO, JIEKHUT IyTh K YCOBEPLIEHCTBOBAHHIO
JIeYeHUsI TAIIUCHTOB C IIATOJIOTHEe HEPBHOU CHCTEMBL.

KuoueBble cjioBa: Heifiporene3, HHCYJIbT, TPABMbI TOJIOBHOTO M0O3ra, TPABMbI CIIMHHOTO MO3ra, 60J1e3Hb AJblreiivepa,

0ose3nb IlapkuHCcoOHA

THE PHENOMENON OF NEUROGENESIS AND ITS ROLE
IN THE PATHOLOGY OF THE NERVOUS SYSTEM

Avan A.T., Makeeva A.V., Luschik M.V.
Voronezh State Medical University named after N.N. Burdenko Ministry of Health
of the Russian Federation, Voronezh, e-mail: afonasi738@gmail.com

To date, one of the most common pathologies of the nervous system are: Parkinson’s disease, Alzheimer’s
disease, strokes, especially among the elderly and senile patients group. Patients with brain or spinal cord injuries
are often young and mature people of working age, involved in extreme sports, may, due to injury, lose the self-
care ability, work capacity, and in some cases, the injuries may be lethal. Also, like persons with neurodegenerative
pathology and strokes, patients with brain or spinal cord injuries risk losing the chance to return to a normal, full-
quality life. For a long time, it has been believed that nerve cells do not regenerate. At the moment, many studies
refute this statement. This review is devoted to the consideration of issues related to neurogenesis, the process of
formation of new nerve cells, factors of the internal and external environment that affect neurogenesis, including
neurotrophic growth factors, mediators, age, physical and mental stress, social environment, bad habits and drugs.
Furthermore, the review describes the role of neurogenesis, including adaptive role, in the course of pathologies of
the nervous system. The study of the phenomenon of neurogenesis is a perspective area for further researches, since
through it, probably, lies the way to improve the treatment of patients with pathology of the nervous system.

Keywords: neurogenesis, stroke, brain injuries, spinal cord injuries, Alzheimer’s disease, Parkinson’s disease

Heiiporenes — crmocoOHOCTS MO3ra (hop-
MUPOBaTh HOBBIE HEHPOHBI Ha IPOTSDKEHHUE
BCEW KU3HU. DTOT MPOIECC COCTOUT U3 TPEX
craauii. IlepBas craaus, ctaaus KJIETOYHOU
nponudepanuy 3aKIr04YaeTcsi B CIEAYIOMEM:
HEHpOHAJIBHBIE CTBOJIOBBIE KIJIETKH IpeTep-
[IEBAIOT IPOLECC aCUMMETPUYHOTO NEJIEHUs,
B pe3yibraTe KOTOPOIro IMPOMCXOIUT BO3HHK-
HOBEHHE TPOTEHUTOPOB, MPOTEHUTOPHBIE
KJIETKH 3aTeM JEISAThC ¢ 00pa3oBaHUEM HEH-
poGnactoB. B cienyromeii craguu — mMurpa-
nuu — HelpoOmacTel GOPMUPYIOT CBOeOOpas-

HBIE [ENOYKH, TAHTE€HIMAJIbHO MHUTPHPYIOT
B HANpaBICHUH OJb(MAKTOPHON JTyKOBHUIIBI
W, JIOCTUTHYB €€, HauyMHa[T MepeMenlarh-
Cs K MECTy KOHEYHOro Ha3HadeHHsA. B xoze
craauu auddepeHuIranuy He3penas KIeTKa
npeoOpasyercs B KIETKY HEHPOTIINH WU 3pe-
JYI0 HEPBHYIO KIJIETKY, IPH 3TOM HEHPOH BIIO-
CJICZICTBUHM MHTETPHUPYETCS B HEHPOHAIBHYIO
cetb [1]. CymiecTByIOT CIEAYIOIINE OCHOB-
HBbIE HEHPOTEHETHYECKHE 30HBI, IBISIOIIHECS
MecTaMH 00pa30BaHMs CTBOJIOBBIX HEPBHBIX
kinetok (HCK): cyOBeHTpukynsipHas 30Ha
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OokoBbIX KkenynoukoB (SVZ) wmu (CB3),
HaxOJsIIAascsS B COCTaBe JaTepajbHOW CTCH-
K1 OOKOBBIX JKENYJOYKOB U CyOrpaHynspHas
30Ha (SGZ) wmu (CI'3) 3y0uarToil M3BUINHEL
rumnmokamna (3UI) [2, ¢. 54]. IIpu aTom oc-
HOBHBIM HCTOYHHMKOM HCPBHBLIX CTBOJIOBBIX
KIICTOK SABJIACTCA CY6BCHTpI/IKy.HHpHaSI 30Ha
OOKOBBIX KenymoukoB [3, c. 23]. 3a mpene-
JaMH HEHPOTEHHBIX 30H HEPBHBIC CTBOJIOBHIC
KIeTkd nuhHepeHIupyOTCS TOIBKO B HEUPO-
IJINIO, a HelporeHes3a He MPOUCXOAUT [4].

Lesas uccaenoBanus — npoBecTd 0030p
JIATEPATYpPHbBIX UCTOYHUKOB, B KOTOPBIX OIIHU-
chiBaeTcs (peHOMEH HeHporeHesa W €ro podb
B TIATOJIOTUU HEPBHOU CHCTEMBI.

MaTepnam)l U ME€TOAbI UCCTICAOBAHUA

[Ipoananu3upoBaHbl JaHHBIE JUTEPATYp-
HBIX UCTOYHHKOB, COMEPKAINX HWH()OPMAIIIO
0 HEWpOTeHe3€ U €ro pPoju B MaTOJOTUU HEPB-
HOM CHUCTEMBL.

Pe3ynbTarhl ucenenoBanus
U UX o0cy:KIeHne

CyuiecTBYIOT DHIOTCHHBIE U 3K30TCHHBIE
(bakTOpBI, OKa3bIBAIOININE BIHMSHHE HA HEH-
porene3. K sHuoreHHbIM (akTopaM MOXKHO
OTHECTH: TOPMOHAJNBbHBIH ()OH, BO3PACTHHIE
O0COOCHHOCTH, TEHETHKY, HEeHpOoMeIuaropsbl,
HellpoTpoduuecKkue NenTHIbl. JK30T¢HHBIE
(bakTOpBI COCTABIAIOT 00pa3 KU3HU U JIeKap-
cTBeHHbIE Bewecta [4]. [Ipu aToM 3HaUUTENb-
HOE BIIMSHUE Ha TPOIECC TeHepalnd HOBBIX
HEPBHBIX KIIETOK MOTYT OKa3blBaTh: aHTH-
JETIPECCaHThl,  MPOTUBONAPKUHCOHMUYECKHUE
cpenctea [1]. Kpome Toro, msmMeHeHus: Hew-
poreHe3a MOTYT IPOCIEKUBATHCS TMPH UIIIE-
MUYECKOM HWHCYIIBTE, YTO, B CBOIO OUYEpe.b
3aBHICHT OT 30HBI IOPaKEHUS, TPaBMaxX ToJI0B-
HOTO M CIIMHHOTO MO3ra, HeWpojereHeparus-
HOM MaTOJIOTHH.

B skcniepuMeHTax Ha )KUBOTHBIX MTOJTYyYCHBI
JaHHble 00 YCHJICHMHM HeWporeHesa NpH BHY-
TPIDKEIYIOYKOBOM BBEICHUH: (haKTopa pocTa
(hnbpobIacToB, AMUAEPMATBHOTO (hakTopa po-
cTa, HelipoTpoduyeckoro daxkropa mo3ra [1].

Ectb MHOXKECTBO MEAMATOPOB, OKA3bIBaAIO-
IIMX 3HAYUTENbHOE BIMSHUE HAa HEWpOreHes.
I'myTamuiHOBast KHCIOTa CHUXKAET XOJ[ MPOJIH-
(hepanmn  HeauQPepeHITNPOBAHHBIX KIIETOK,
OITHAKO CTHMYJIHPYET Iporecchl ux audde-
penmupoBku. GABA criocoOCTByeT yCHiIeHHIO
nporeccoB  npoiudepanuu  HeHpalbHBIX
kietok [5, c. 17]. BnusHue S-rumpoxcu-
TPpUNITAMHHA Ha HEHPOTeHe3 HEeOJHO3HAY-
HO W 3aBHCHT OT TOATHIIA €r0 PEelenTOpOB
W WX JIOKaJU3alliH: BO3JCWCTBHE MEIUaTO-
pa Ha CEPOTOHMHOBBIC PEUENTOPHI MOATHIIA
5-HT2C B o0nactu COCYAMCTOrO CIUICTCHUS
YBEJIIMYUBACT MPOTUQEPAUI0 MPOTCHUTOPOB
B CB3, B TO %€ BpeMs HapylIeHHE B3aHMO-
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nemctBuda cepotonnHa ¢ 5-HT2A penenropa-
MU BelleT K CHIKeHHIO npoiudepanuu B CI'3
[1]. Ha HeliporeHe3 Takke BIHSIOT KaTeXo-
JAMMHBI: CHIDKEHHE copaepkaHus nodamu-
Ha TPHUBOAUT K YTHETEHWIO mpoiudepaun
kietok B SVZ u SGZ, a cHWKEHUE YpPOBHS
HOpaJipeHaJInHa yTHETaeT CTaJuio mponude-
panuu HeillporeHesa B THINIOKaMIE, OJHAKO
HE OKa3bIBACT BIMAHUE Ha An(epeHINAIIIO
U BBDKHMBaHHUE KIJIETOK, YTO, BEPOATHO, MOXKET
MPOCIIEKNUBATHCS MPU HA3HAYEHHUH ITalleHTaM
WHTHOUTOPOB MOHOAMHHOKCH A3kl [4].

Ilo mepe crapeHus Mo3ra HpPOUCXOIUT
cHmkeHue Heiporenesa B 3UI, CB3 — oc-
HOBHBIX 30HaX HeWporeHesa. YCTaHOBIECHO,
YTO YIHETEHHE HeWporeHe3a B CTAaIHUIO IIPO-
mudepalui B CTaperolieM THIIOKaMIle Je-
TEPMUHUPYETCS] TOBBIIIEHUEM YpPOBHS TIIIO-
KOKOPTHUKOUJOB, MPHUBOAALINX K CHHKEHMIO
BO31eicTBUS (PAKTOPOB, KOTOPBIE CTUMYIHPY-
10T HelporeHes, B yacTHOCTH — BDNF. Otum
TaKXe MOXKHO OOBSICHUTH yTHETEHHE Helpore-
He3a 1o Bo3nelicTBueM crtpeccoB [4]. B skc-
MEpUMEHTaX Ha MOXWJIBIX TPbI3yHaX ObUIO
BBISIBJIIEHO, YTO C BO3PAaCTOM YBEIHMUYMBAETCS
JKCIPECCUsl  PELENTOpPOB  KOPTHKOCTEpOHA
B HEPBHBIX CTBOJIOBBIX KJIETKaX THIIOKaMIIa,
U yMEHbBIIAETCS KOHLEHTpalus CIEAyIONX
poctoBeiX (akropoB: IGF-1, FGF-2, VEGF
[6, c. 179]. TunmokaMmanbHBI HEHporeHes3
YBEITUUMBACTCS 33 CUET (U3MUYECKUX U yM-
CTBEHHBIX Harpy3ok. JlaHHble, mOIyuYeHHbIE
B XOII€ JKCIIEPUMEHTOB Ha >KUBOTHBIX CBU-
JETENbCTBYIOT O TOM, YTO Takue (aKTopsl,
KaK HHUKOTHH, aJKOTOJb M OIHAaThl CII0CO0-
CTBYIOT HMHIHOMpPOBaHUIO HeWporeHnesa [4].
Tepanust aHTHIETIpECCaHTaMH CIIOCOOCTBYET
YCHUJICHUIO HEHpOreHe3a B THIIIOKAaMIIe: JaH-
HBIE, TTOJIyYeHHBIEC IPU MOP(OIOTHUECKOM HC-
CJIEZIOBAaHUU Marepuana MalueHTOB, CTPaiaB-
IIMX JETPECCHel, YKa3bIBAIOT HA YCHJICHUH
HeliporeHesa IMpH Tepanuy TPUIMKINYECKHU-
MU aHTUACTPECCAHTAMU — HOPTPHUIITHINHOM
Y KJIOMUIIPAMUHOM U HHTHOUTOpaMu oOpaTHo-
IO 3axBaTa CEPOTOHMHA, B YACTHOCTHU (DIIIOOK-
CHUTHUHOM H cepTanmHoM [1].

TpaBMBI TOJIOBHOTO MO3ra COIIPOBOXAA-
I0TCSl HapyUICHUSIMH CTPYKTYPbI M (QYHKIUH
HEPBHOM TKaHM, KOTOpbIE MOTYT HPUBOIUTH
K KOTHUTHBHBIM, IIOBEJEHUECKHM, HEBPO-
JIOTHYECKHM PacCTpOicTBaM, CHIDKAIOIIUM
KauecTBO JKM3HU IIALIMEHTOB, TPYAOCIOCOO-
HOCTh, @ 3a4acTyI0 — CTaHOBSTCS HPUIHHOMN
JIeTaJbHOTO UCXO0/Ia, B 0COOEHHOCTH — MPH TIO-
BPEXJEHUM MPOJ0ITroBaToro Mo3ra. MzsectHo
TaK¥kKe, 4YTO YEPEITHO-MO3TOBBIE TPaBMBI I€TEP-
MHUHHPYIOT BBICBOOOXKICHHE OHOJIOIMYECKH
AKTHBHBIX BEILECTB, B YaCTHOCTH — IPOBOC-
MAJTUTENbHBIX, O00YyCIaBIMBAIONINX Pa3BUTHE
TaKOTO TPO3HOTO MPOoIecca, KaK OTEK TOJIOBHO-
ro MO3ra W mpoarnontuieckux ¢akropos. He-
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CMOTpsI Ha 3TO, aJIbTepaLysl KIETOK T'OJIOBHOTO
MO3ra SIBISIETCS TaKKe NPUUYUHON BBHICBOOOXK-
JIEHWsI U3 BHYTPUKIETOYHOTO MPOCTPAHCTBA
pOCTOBBIX  HeHpoTpoduueckux  (HaKTopoB,
OKa3bIBAIONIUX ONarompuATHOE BO3IEHCTBHE
Ha cTamuio mponudepanuu HelporeHnesa. Tak
MOSIBIISIFOTCS. HECTHH-3KCIIPECCUPYIOIUE MPO-
TEHUTOPBI, KOTOpbIE MPOIU(EPUPYIOT U MHU-
rpupytoT k CB3 u 3UI. Takxe npu TpaBMax
TOJIOBHOTO MO3ra B MECTax MOBPEXICHUI
00HApY)KMBAIOTCS HOBBIE KIIETKH, MHUTPHUPO-
BaBiue crofa u3 SVZ wim SGZ, npucyTcTBUE
KOTOPBIX, BEPOSTHO, HOCHUT aJalTHUBHO-IIPH-
crocoOuTeNbHbIN Xapakrep [1].

Taxxe, kak u nocie UMT, nmocne TpaBMm
CIIMHHOTO MO3Ta TAIlHeHTHl MOTYT JHIIWTh-
Csl BOBMOJKHOCTH BEPHYTBHCS K HOpPMAJbHOM,
MIOJTHOIIEHHOH KHU3HH, YTPATUTh TPYAOCHIOCO0-
HOCTh. CIMHAJIbHAs TpaBMa XapaKTepU3yeTcs
pa3BUTHEM BOCHAJIEHUS U MUTpaleN IHallb-
HBIX KIIETOK K MECTY TIOBPEXKCHHUSI, TIPU ITOM
[IHabHBIe KJIETKH HEOJAWHAKOBO BIUSIOT
Ha Helporenes, B TOM 4nciie u Ha nuddeper-
LIUPOBKY IPOT€HUTOPHBIX KIETOK. Bcé 3a-
BHCHUT OT TOTO, BO3JECHCTBHIO KaKHUX IPOBOC-
MANTUTENBHBIX (aKTOpoB OyIyT MOABEPraThCs
myanbHble KiIeTku: BiausHue IL-4 Ha muio
MIPUBOANT K TIOBBIIIEHUIO TpaHChopMarun
ONIUTOJCHIPOIVINH, a €CIH MHKPOTIHAIbHEIE
KJIeTku OynyT ctumynupytores [FNy — nadmo-
JlaeTcsl yBEJIIMYEHHE HelporeHe3a NpU CIH-
HajbHOU TpaBMme [1]. CienmoBarenbHO, OaaHc
ATUX IHUTOKUHOB TPU JTAHHOM BHJE TPaBMBI
WTpaeT BaXXHYIO POJIb B TpOIlECCe TeHepaIrun
HOBBIX HEPBHBIX KJIETOK, a pa3paboTka 3¢-
(hbeKTUBHBIX METO/IOB BJIMSIHHUA Ha 3TOT OajlaHC
OTKpBIBAE€T TMEpPCHEKTUBBI YIYUYLIEHUsS KOp-
PEKLUU COCTOSIHUS MAIMEHTOB CO CIUHAJIb-
HOH TpaBMOH.

W3BecTHO, 4TO TIpH HMHCYABTE BEIYIIUM
THUTIOBBIM ITaTOJOTHYECKUM IPOIECCOM SIBIISI-
€TCsI TUIIOKCHS HEHPOHOB BCIIEACTBHE HILIEMHUH
OIpene’éHHOT0 y4acTKa TOJOBHOTO MO3ra.
[IpyynHamMu UIIEMUH B AAHHOM CIy4ae MO-
TYT CIYXHTH 3aKyloOpKa apTepuil TOIOBHOTO
Mo3ra AMO0IIaMH, CKIEPOTHIECKUE N3MEHEHHS
COCYOHUCTOI CTEHKH, MPUBOIAIINE K CHIDKE-
HUIO TuameTpa rpocsera apTepuil. B ocoben-
HOCTH JaHHas mpoOnema akTyanbHa JajIsl Ta-
LIUEHTOB MOXKHUJIOTO M CTap4yecKOTro BO3pPacTa,
y KOTOPBIX, KaK U3BECTHO, MTPHUCYTCTBYET are-
POCKIIEpOTHYECKOE TMOPaXKEHHE CTEHKH COCY-
JIOB, TIPUBOJSAIIEE K arperanuu 3pUTPOIUTOB
U TPOMOOITUTOB, YXYAUICHHIO 3JIACTHYECKUX
CBOMCTB COCYAMCTOM CTEHKH, UYTO BBIpa)KaeT-
Ci1 B YBENUYEHUHU €€ PUTHAHOCTH, KOTOPOE,
B CBOIO ouepeapb BieuéT 3a codoit poct OIICC,
yXyANIeHHEe MUKPOUUPKYIANANA W HIIEMHIO
TKaHel, U KaK CIEJCTBHE — BO3pPAacCTaHHE PH-
CKa HIIeMHuYecKkoro uHcyisra. Kpome Toro,
aTepOCKJIEPOTHYECKHE H3MEHEHMS SBISIOTCS

NPUYUHON HapylieHus (YHKIMUA pPelenTo-
POB COCYIMCTOW CTEHKH. BciiencTtBue 3Toro
y OONIEHBIX TaHHOW BO3PACTHOU TPYTITHI HApY-
IIAFOTCS MPOLECCH (POPMUPOBAHUS OTBETHBIX
peaxiuii Ha TEeMOJUHAMHYECKHE ¥ BOJIEMUYE-
CKHeE pacCcTpOMCTBa, YTO TakKe 00yCIaBIUBAET
TIOBBIIIIEHHOE apTepHalbHOE AaBJIECHUE y ITOMN
KaTeropuy MaIleHToB, KOTOPOE SBISETCS (ak-
TOPOM PHUCKa TPHU TeMOPPArudecKOM HUHCYIb-
te. HNmemundeckas ¢dopma IHPKYISITOPHOM
TUTIOKCHH, Pa3BUBAIOIIASsICS IPH HAPYIICHUU
KpPOBOCHA0XEHHsI TOJIOBHOTO MO3Ta, BBI3BIBA-
€T TKaHEBYI0 TMIIOKCHUIO HEHPOHOB, 4TO 00y-
CJIaBIIMBACT TCHEPAIINIO AaKTUBHBIX (POpPM KHcC-
JOopoa, KOTOPBIE AKCHPECCHUPYIOT aIornTo3
W TPOBOIHMPYIOT KackajJ MPOBOCIIATUTEINh-
HBIX (akTopoB. llpy uImIeMuIecKkoM HHCYIBETE
HEHpOTEHE3, BEPOSTHO, BBIMIOJIHSACT aJlalTHUB-
HO-TIPUCIIOCOOUTENLHYIO (DYHKIIMIO: HEHpo-
OnacThl, IpU BO3ACHCTBUU Ha HUX (PAKTOPOB,
(hOPMUPYIOIIUXCS TIPU THIIOKCHU, MUTPUPYIOT
B 30HY NOpaXK€HUs, a B CAaMUX HEWPOTCHETH-
YECKHX 30HAX MPOUCXOAST CIEAYIONINE H3Me-
HeHus: B SVZ Halmiofaercs yBelIWYeHHE WH-
TEHCUBHOCTH Mposudepaly nporeHuTOPHBIX
KJIeTOK U Heifpobnactos [1]. CymecTByeT psia
WCCIIeZIOBaHUI, B KOTOPBIX PaccMaTpUBAIOTCS
BOTIPOCHI, CBS3aHHbBIE C M3MEHEHUSIMH KOPKO-
BOr0 HEWporeHe3a IOJi BO3JCHCTBHEM HIIIE-
muu. B uccrnenosanuu Q. Li ¢ coaBropamu
B 2015 rony BBIABHHYIM MPEANONOKEHUE, Ka-
caeMoe CyllbObl HEMPOHATBHBIX MTPE/IIIICCTBCH-
HUKOB B YCJIOBHSX HWIIEMUYECKOTO TOpake-
HUSl KOPBI TOJIOBHOTO MO3Ta KpbIC: HECMOTPS
Ha TO, YTO ITH KJIETKH CHOCOOHHI muddepeH-
[IUPOBATHCS B HEHPOHBI WIIM ACTPOLIUTAPHYIO
IIMI0, MHOTHE U3 HUX HE JIOCTHUTaloT 3pesio-
CTH, YTO SIBJISICTCS OJTHOW W3 MIPUYUH, 110 KOTO-
PBIM 3aTPYNHSETCS pereHepalus y MaueHToB
C WIIEMUYECKUMHU MHCYIBTaMH, CIIEIO0BaTeIb-
HO, 17151 60iee 3P PEKTUBHOTO BOCCTAHOBICHIS
MocJie MHCYJbTa HE0OXOJMMa COOTBETCTBYIO-
masi MeIUKaMEHTO3Hasl Teparus, CTUMYIUPY-
ro1las ATOT mpouecc [3, ¢.25].

Psimom aBTOpPOB TOKa3aHO, YTO MU3MEHEHUS
HeliporeHe3a HaXoAATCs B 3aBUCIMOCTH OT HC-
MOJIb3yEeMOM B DKCIIEPHMEHTaX Ha XKUBOTHBIX
MozeNu ulleMud. HemaloBaxkHBIM OcCTagTcs
TaK e TO, YTO KOMIIEHCAIMH ()YHKIIMH TTOTHO-
IUX KJIETOK IMPOUCXOIUT B OCHOBHOM HE H3-
3a JIOTIOJTHUTENBHOTO YBEITMYEHUS KOJIMYECTBa
KIIETOK-TIPEIIIECTBEHHUKOB, a C IIOMOIIBIO
nauimanu HoBeix HCK, uTo mo MHeHHIO aB-
TOpOB, BJIEYET 32 CO0OM CHM)KEHHE BOCCTAHO-
BUTEIHLHOTO TIOTEHIIMAaNa HelporeHesa. Kpome
TOTO, UCTOYHHKOM HOBBIX HEHPOHOB MOXKET
SABIISITBCS  aCTPOLIMTapHAs TIHSA, KOTOpas,
10 MHEHHIO aBTOPOB, CITOCOOHA MTPEBPAIIaThCs
B HCK, a Te, mpoiias COOTBETCTBYIOIINE CTa-
uu, muhGepeHIMPYIOTCS B 3peiibie HEPBHBIC
kieTkd. [loMOOHBIMM HMCTOYHMKAMH TaKKe
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MOTYT OBITh (YHKIIHOHAJIbHbIE HEHPOHBI, IIe-
PHULUTHI U KJIETKH onurofeHaporiuu |3, ¢.28].

bonesnp AnpureiiMepa, Ha CETOOHSIIHUIMA
JIeHb, SBJISIETCS] OJHOM M3 CaMbIX paclpocTpa-
HEHHBIX IATOJIOTUH Y JIMIl HOXXUJIOIO U CTap-
yeckoro Bo3pacta. KayecTBO KU3HM Malu-
€HTOB CHIXAeTcs, YTO YacTO MpOSABIAETCS
B HEONarompusATHBIX M3MEHEHHSX JINYHOCTH,
CHIDKCHUH WJIN OTCYTCTBUH CIIOCOOHOCTH MO~
JEepP)KUBaTh COLMAIBHBIE OTHOIIEHHE B KOJ-
JIEKTUBE, B TOM YUCJIE — OOLIATHCS ¢ OIM3KUMU
monpmu. bonesnp Anbnreiimepa, mo coBpe-
MEHHBIM JaHHBIM, MoyndTHONOrnyHa. Cyie-
CTBYET HECKOJIBKO TEOpUH IPOUCXOKICHHS
S9TOM  HEUpOJEreHepaTUBHOM  MATOJIOTHUH,
W OJHOW W3 TaKHX TEOPHH SIBISETCS AMHIIO-
naHas. JlaHHas marojorus o0ycIaBIMBAaETCs
JIETeHEpaTUBHBIMU TIpOIleccaMi B HeHpoHax,
B TOM YHCJI€ U KOPKOBBIX, BBI3BAHHBIMH OT-
JO)KEHHEM HeHpopUOPMILISIPHBIX KITyOOYKOB
runepdochopuIupoBaHHOTO  tau-IpOTEHHA,
YTO HapyllaeT TPAaHCIOPT BEIIECTB BHYTPH
HEPBHOW KJIETKH, & TAKXKE BHEKJIETOUHBIM Ha-
KOIIJICHMEM CEHMJIbHBIX OJISIIEK — OTIOKEHHI
amwiona-oera (AP), KOTopslil 00JaTaeT TOK-
CHUYECKUMHM CBOIMCTBaMHU M UHIYLIUPYIOT aroln-
TO3, YTO MPOSBIACTCS CHUKEHUEM KOTHUTHB-
HBIX (PyHKIMH ¥ CONPOBOXKAACTCS CHIKEHUEM
MAaccChl TOJIOBHOTO Mo3ra. B xuure I'omaszkoBa
O.A. «Heiiporene3 kak agantuBHas (QyHKITHS
MO3ra» yKa3aHO, YTO MPH O0JIe3HH AJIbLIei-
Mepa MPOUCXOAUT HMPOTEONN3 OelIka aMUIIOH -
Horo mpenmecTBeHHUKa (APP) mo 2 myTam:
aMUJIOHJIOTeHHOMY, npu kotopom APP pac-
mierisiercst - U y- CeKperazaMH, M HeaMu-
JIOWJIOTEHHOMY, KOTOpBIH 00yciaBIrBaeTCs
paciiernjieHneM o- M Y- ceKperazamMu Oelka
aMWJIOMIHOTO MIpeIIecCTBEHHUKA. B pesynbra-
TE pacUIeNICHUS] AMUJIOMTHOTO MIPEIICCTBEH-
HUKa 0-CEKpPEeTa30il MpPOLYKTOM THAPOIN3A,
UTPAOIUM pOJb B HEHPOIeHE3e, SBIAETCS
nomeH sAPP. A npu runponusze APP Tonbko
yke P-cekperasoil pOpMUpPYETCs BHYTPHKIIE-
touHblid oMeH (AICD) u 0CHOBHOHM y4acTHHK
Oone3Hu Anbireiimepa — AP.

HecMmoTpss Ha moBpexparoiiee AeiiCTBHE
amuionaa-06era, OKa3blBa€MOIO Ha HEPBHBIC
KJIETKH, OH, 10 JJAHHBIM 3KCIIEPUMEHTAIBHBIX
HCCIIeIOBaHUM CIIOCOOEH CTUMYIUPOBATH MPO-
nudepanunio NporeHUTOpoB B 0OIACTH TUIIIO-
kamria. SAPP, oOpasyemsrii B mporiecce ruapo-
au3a Oenka aMUJIOMIHOTO INpeIIIeCTBeHHUKA
B IIPOLIECCE HEAMMJIOUJOT'€HHOI'O [Ty TH, TAKXKE,
Kak U OeTa-aMWJIOWJ yBEJIWYHBAET Mpoiude-
pauMio KJIETOK, HO B oTin4ue oT AP OoH Mo-
KET CTUMYJIUPOBATh Mpouecchl auddepeHun-
POBKHM M MUTPALUIO IPOTCHUTOPHBIX KIIETOK.
AICD, coracHO pe3yabTaraM, MOJy4YE€HHBIM
IIPU MCCIEAOBAaHUU HEHpOreHe3a y TIpbI3y-
HOB B BO3pacTe OT MOIyTopa Mecsia 0 Tofa,
B POTHBOMONOKHOCTh SAPP, ymeHbIaeT mpo-
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JUQEpaInio MPOreHUTOPHBIX KIIETOK B THUIIIO-
kamre [1]. Tak, mpu GonesHu AubnreiimMepa
MIPOUCXOANT TIOSBIICHHE HOBBIX HEHPOHOB
B TUTITIOKAMITE, YBEITMIMBAETCS PO (eparis
B CyOBEHTPHUKYJSPHOIl 30HE, OJHAKO BIUSHUE
Ha HEHpOTeHe3 MPOMEKYTOUHBIX COCAMHEHUI
B TIpolecce 00pa3oBaHus, B 4aCTHOCTH, AP —
HE 0HO3HAuHO. M3-3a Toro, 4yTo MyTh TUIAPO-
mu3a APP, a, ciienoBarensHO, 00pa3oBaHue €ro
KOHEYHBIX MMPOAYKTOB, IIO-PA3HOMY BIHSFOIIAX
Ha HEMpOTeHe3 U IaTOTeHe3 MpH 00JIe3HN AlTb-
nreiMepa 3aBHUCHT OT TOTO, KAKUMH CEKpeTa-
3amu APP Gynet paciienisitbCsi, COOTHOIICHUE
3TUX (EPMEHTOB MMEET OOJbIOE 3HAYCHUE,
a paspaborka >(p¢EKTUBHBIX METOIOB, IIO-
3BOJISIFOIIMX KOHTPOJHMPOBATH ONTUMAJBHBIN
OamaHc 0- U  — cekpeTas, BEPOSATHO, MOXKET
YBEJUYUTH IIAHCHI HA YITYUIIICHNE TEPaiH Ia-
LHMEHTOB C JAaHHBIM 3a00IE€BaHUEM.

Bonesnsr [lapkuHcona oOycnaBiuBaeTcs
MPOTPECCUPYIOMINM CHIDKEHUEM COJEPIKaHUS
modpamuHa B 4E€pPHOU CyOCTaHIIMH CpPETHETO
MO3ra, YTO MPHUBOAWT K CHIDKEHHIO TOPMO-
3SIET0 BIMSHUS JaHHOTO HelpomMeanaTopa
Ha HEOCTPHATyM, KOTOPBIA y4acTBYeT B pe-
rynsuud (QYHKIHMNA JBUTATEILHBIX HEHPOHOB
CIIUHHOTO MO3ra. Y TMAalUeHTOB C JaHHOH
MATONIOTHEH  TIPOWCXOMUT  JETTUTMEHTAIUs
uyépHoro BemiecTBa. llpm 3TOM y OONBHBIX
OTMEUAETCS PUTHIHOCTH, BBEIHYXKICHHOE IIO-
JIOXKEHUEe, TpeMop, THMoKuHe3us. Bce st
CHUMIITOMBI, HECOMHEHHO, CHUXAIOT KaueCTBO
JKU3HU TAIMEHTOB, JHUIIAIOT UX CIOCOOHOCTH
K caMooOcCIyXnBaHUIo. JlaHHas MaTOJIOTHs
COTIPOBOXKJIAETCSI HEHPATbHBIM BOCHAIIEHUEM
M, COOTBETCTBEHHO, TOBBIIICHHBIM COJEpPKa-
HUEM B JIMKBOPE MPOBOCHATUTEILHBIX (akK-
TOPOB, K KOTOpbIM MOxHO oTtHecTH: OHO-q,
unTepneliknaa 1-6era u NO [1]. Hammume
OKCHJIA a30Ta TaK ke, Kak ¥ B Cllydae C Cepo-
TOHWHOM, OKa3bIBa€T HEOJTHOZHAYHOE BIIUSHUE
Ha TIpoliecc HeWporeHe3a M 3aBUCUT OT JIO-
KaJu3aluy HeHporeHeTuYeckux 30H: B SVZ
U onb(hakTopHOU JTyKoBHIE MpUcyTcTBUE NO
00yCaBIMBaET CHIKCHHE MpOIecca CTaIuu
nponudepanyuy, HO He BIUSAET Ha TSHEPAIHIO
HOBBIX HEPBHBIX KJIETOK B THIIMOKamiie. Boc-
najieHre, pa3BuBaronieecs npu 6osesnu Ilap-
KMHCOHA, YTHETaeT HeWporeHes, MpH 3TOM
HAOIONIACTCSl CHIDKEHHUE YUCIa MPOoiuQepu-
pyromux nporeHuTopoB B SVZ u SGZ — oc-
HOBHBIX 30HaxX HeHporeHe3a W OOOHSATEIHHOM
nyxoBune. Kpome Toro, mporecc yrHeTeHUs
HeWporeHe3a WHUIUUPYETCS CHUYKCHHBIM KO-
JIUYECTBOM POCTOBBIX  HEHpPOTpOPHUECKUX
MENTHIOB: AMHUACPMaIbHOIO (hakropa pocta
U MWIHApHOTO Helporpoduueckoro akropa.
BoccraHoBneHne HeWporeHesa ¢ IOMOIIBIO
yBennyeHus: N0(paMHHOBOW aKTUBHOCTH CO-
MPOBOXKAAETCS YNy4YIIEHHEM MOTOPHOW ax-
TUBHOCTH: TPH CTUMYJSIMH JO(PaMHUHOBBIX
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peuentopoB D3 u D2 Ttuna yBenuuuBaercs
nponudepanus HCK B SVZ. CrenoBarensHo,
IOJTy4YaeT MPaBo Ha CYIIECTBOBAHKE ITPE/IITOIIO-
JKeHHe, YTO CHIKEHNE HeporeHe3a, Hallona-
emoe mpu 6ose3uu [lapkruHcoHa, KoppenupyeT
C OHOM M3 BaXHEWIINX TPUYIHH (HOpPMHUPO-
BaHUS JTaHHOW MAaToJIOTWH, a UMEHHO — CHHU-
KEHUEM J0(QaMUHEPTUYECKOW HMITYJIbCAIHU.
Takum oOpazom, Oone3ns [lapkuHCcOHa co-
MIPOBOXKIAETCS YMEHBIICHHEM HEeHpPOHAITBHBIX
MIPOTEHUTOPHBIX KJIETOK B TUIITIOKAMITE U 4Ep-
HOW CyOCTaHIIMK CPEJHEro MO3ra, CHIKEHHEM
CTaJUM TpOoJU(Epalud B CYOBCHTPHUKYIISP-
HOW 30HE, OOIIMM CHU)KEHHEM HelporeHesa,
YTO OTJIIMYAET ATY MATOJIOTHIO OT O0NIEe3HH AJlb-
ureiiMepa, WIIEMHYECKUX HHCYJIBTOB, TPaBM
TOJIOBHOTO CITUHHOTO Mo3ra [1].

BriBoabI

[Ipoananu3upoBaB psll HAyYHBIX UCCIENO-
BaHUI MOXXHO CHENaTh BBIBOJ, YTO BO B3pOC-
JIOM MO3r¢ HEPBHBIC KIIETKH OONaNaoT CIO-
COOHOCTBHIO BOCCTAHABIMUBATLCS, B TOM YHCIIE
U TP HEKOTOPHIX MATONOTHSIX HEPBHOM cUCTe-
MBI, AJanTHBHO-TIPUCIIOCOOUTEIHHOE 3HAUC-
HUE HEeHporeHesa B MaToJIOTUH MPOCIIS)KUBACT-
Cs1, B HaCTHOCTH, HpI/I HNINISCMHUYECCKOM I/IHCYJ'H)TG,
Oone3Hu AnblreiimMepa, TOraa Kak npu 0ones-
Hu [TapKkuHCOHA MPOUCXOUT CHIDKCHUE 00pa-
30BaHUSI HOBBIX HEPBHBIX KIIETOK. M3ydeHue

(eHOMEHa HeWporeHesa — NEPCIEKTUBHAS
oOnactp AN JalbHEWIIEro HCCIIEA0BaHuUs,
KOTOpasi yBEJIMYMBACT IIAHCHI Ha Oonee 3¢-
(EeKTHBHYIO Tepanuio OONMBHBIX ¢ HeHpomaere-
HEpaTUBHOW NAaTOJIOTMEN, TpaBMaMH IOJIOBHO-
T0 ¥ CIUHHOTO MO3Ta.
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I'emoums — 310 HacenCTBEHHOE X-CIIETIIEHHOE PelleCCHBHOE 3ab0ieBanNe, 00yCIOBICHHOE TeHUITNTOM
(haKTOpPOB CBEPTHIBAIOIICH CHCTEMBI KPOBHU, HO B HEKOTOPBIX CIIydasX MOXKET ObITh IIPHOOPETEHHOTO XapaKTepa.
Haubonee pacnpocrpaneHa remoduiunst A, csizanHas ¢ aeduuntom dakropa VIII. Jdedumur dakropos cBep-
TeiBaHus VIII nmnn IX npuBOIUT K HAapyIIEHHIO «BHYTPEHHErO» ITyTH KOAryIsSLMOHHOTO T€MOCTa3a, a 3HauuT
U K HapyuIeHuIo oOpa3zoBaHus TpomOuHa. CTENeHb TsDKeCTH 3a0osieBaHMs 00YCIIOBICHA yPOBHEM KOHILIEHTpa-
MU (aKTOPOB CBEPTHIBAHMS B IIa3Me KpoBH. J{jisi reMo(uiny XapakTepeH reMaToOMHbIN TUII KPOBOTOYHBOCTH,
9TO KIMHUYECKH MPOSBIISIETCS YOPMUPOBAHUEM TEMapTPO30B U reMaToM. BaXKHBIM THarHOCTHYECKUM KPHTEPH-
eM siBisiercs yanuHenue AUTB; 11 yTouneHus AuarHo3a IpoBOJUTCS ONpeelIeHIe KOHIIGHTPAILHY B CBIBOPOTKE
KPOBHU OT/JCIBHBIX (aKkTOpoB cBepThiBaHMA. JluddepenHunanbHas IMarHoCTHKa IPOBOAUTCS B MEPBYIO OYepesb
¢ Oonesnblo BuneOpanna, mockonbky dakrop ¢Gon Butebpanna ciryxut HocuteneM s ¢axropa VIII u or-
CyTCTBHE 3TOr0 (pakTopa OyneT COMpOBOXKAATHCS HU3KOM akTUBHOCTBIO (hakTopa VIII. OCHOBHOI MpUHIIHMII Jieye-
HHSA — BBeJIeHHE Je(PUIUTHOTO (PaKTOpa CBEPTHIBAHHS C LEJIbIO MOBBILICHUS €r0 KOHIIEHTPALlMU B KpPOBH. BaxHas
poJb NIPOPUIAKTHYECKON 3aMECTUTEIBHON Tepalui 3aKIII0YaeTCs B IPEAYIPEKACHHN Pa3BUTUS KPOBOTCUSHHH
u reModuandeckoil aprpomarun. OCIOXKHEHHEM 3aMECTHTENILHON Tepanud MOXET ObITh MOSBICHHE aHTHTEI
(uaruduropa) nporus dakropos VIII miu IX, kotopsle cnenuduueck HEHTPaIN3yIOT IPOKOATYISHTHYIO aKTHB-
HOCTBH ()aKTOPOB CBEPTHIBAHUS KPOBH.

KiroueBsle ciioBa: remoduius, 1epuuut GpakTopoB cBepTHIBAHUS KPOBU, NATOJIOTUsI CHCTEMbI FeM0CTa3a, FeMapTpPo3bl

HAEMOPHILIA: PATHOGENESIS, DIAGNOSIS,
PRINCIPLES OF PATHOGENETIC THERAPY

Zaidullina A.V.!, Sivakova L.V.!'?, Gulyaeva I.L.!
'Perm State Medical University named after Academician E.A. Wagner, Perm,
’Perm State National Research University, Perm, e-mail: zaidullina.al@yandex.ru

Haemophilia is a hereditary X-linked recessive disease caused by a deficiency of coagulation factors.
Sometimes haemophilia can be acquired. The most common types is haemophilia A associated with a deficiency of
factor VIII. Deficiencies of coagulation factors (factor VIII and factor IX) leads to violation of the internal pathway
of coagulation hemostasis. Because of this, the formation of thrombin is disrupted. The severity of the disease is
determined by the level of coagulation factors concentration in the blood. Haemophilia manifests in a hematoma
type of bleeding, which is characterized by haemarthrosis and haematomas. An important diagnostic criterion is the
lengthening of the APTT. Determination of individual coagulation factors in the blood serum helps to clarify the
diagnosis. Differential diagnostics is carried out with von Willebrand disease, since von Willebrand factor serves as
a carrier for factor VIII and the absence of this factor will be accompanied by a decline in the factor VIII activity.The
main principle of treatment is the use of a deficient coagulation factor in order to increase its concentration in the
blood.An important role of preventive replacement therapy is prevent the development of bleeding and hemophilic
arthropathy.A complication of replacement therapy may be the appearance of antibodies (inhibitor) against factors
VIII or IX, which specifically neutralize the procoagulant activity of blood clotting factors.

Keywords: haemophilia, deficiency of coagulation factors, pathology of the hemostasis system, haemarthrosis

I'emModunmst OTHOCUTCS K TATOJOTUH CH-
CTEeMBl TeMOCTa3a M SIBIIIETCS HACIEICTBEH-
HBIM X-CIETUIEHHBIM PEIleCCUBHBIM 3a00eBa-
HHEM, O0YCIIOBIICHHBIM JACPUITUTOM (aKTOPOB
CBEPTHIBAIOIIEH CHCTEMBI KPOBH (TeMOQIITHS
A cBs3ana ¢ nepunurom dakropa VIII; remo-
¢wms B — ¢ nepunurom dakropa I1X). I'ensl,
koaupytommue ¢akrops! VIII u IX, pacnonoxe-
HBI Ha X-XpoMocome. OmHAKO TEMO(IITHS MO-
KeT OBITh M CIOPaJUYeCcCKUM 3a00JeBaHUEM.
B sTOM ciyyae HacIeCTBEHHOCTH Y MalleHTa
HE MPOCIICKUBACTCA. DTO OOBICHACTCS TEM,
4yTOo 00pa3oBaHHe MYTAlHi MpPEACTaBIsET He-
MIPEPBIBHBIN MPOIIECC, M YacTh JIUI] MY>KCKOTO

noia, OOMBHBIX reModuined, UMEIOT BHOBb
MyTtupoBaBmuiires ¢akropa VIII umm daxro-
pa IX wiu noiayymnu BHOBb MYTHPOBaBLIWN
rer ot marepi [1, c.18]. B 6onpmmaCTBE Ciy-
yaeB JaHHBIM 3a00JIeBaHUEM CTPAJaloT JIUIAa
MYXCKoro noja. ['eModuins y nun »KeHCKOTo
1ojia BO3MOXKHA B TOM Cllydae, €CJIM OTell —
OospHON reModuInel, a MaTb — HOCUTEIbHU-
11a TeHareMO(HITHH.

Taxxe remoriis MOXKET OBITH TIPHOOpE-
TEHHOTO XapakTepa; B 3TOM ClIydae IaToreHes
00ycIioBNIeH BBIPAaOOTKOHM ayToaHTUTEN K (ak-
topy cBepteiBanust VIII. K ¢axropam, npen-
pacrioararoium K e€ pa3BUTHIO, MO>KHO OTHE-
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CTH ayTOMMMYHHBIE 3a00JieBaHus (HarpumMep,
CUCTEMHasl KpacHasl BOJTUYaHKa, Ay TOMMMYHHas
TeMOJTUTHYCCKAs aHEMUSI), HEKOTOPbIE OMyXO-
U (XpOHHUYECKUI JTHMQOIEHKO3, SpUTPOMHUE-
7103), caxapHbIi JuabeT, OpOHXHAIbHAS aCTMa,
BHUPYCHBIC T€IIATUTHL U Psi APYTUX.

Llenb uccnenoBaHus — U3YYHUTh TATOTEHES,
JIUArHOCTHKY U MPHUHIIUIBI TATOTCHETUYECKOM
Tepanuu reMoQUIINH.

MaTepI/Ian M METOAbI UCCTICAOBAHUA

Marepuan u METOABI UCCIENOBAHUS: MPO-
AQHAJIN3UPOBAHHBIE PA3JINYHBIE HAYYHBIC JIATE-
paTypHbl€ HCTOUHUKH.

Pe3ynbrarhl ucene10Banus
U MX 00Cy:KIeHue

Cucrema reMocTasza BKJIIOYAeT MEpBHUY-
HBIH COCYAMCTO-TPOMOOLIMTAPHBIA TeMOCTa3
U KOAryJIIMOHHBIM — BTrOpUYHbIM. OnHOMI
W3 TNIABHBIX 33734 CHUCTEMBI FeMOCTa3a SIBIIs-
eTCsl 3alluTa OT KPOBOIOTEPH — OCTAaHOBKA
KpoBoTeueHHs. [Ipu mMOBpexaeHUU COCyau-
CTO CTeHKH Onarojaps CHUCTEME TreMocTasa
OCYIIIECTBIISIETCS] CBEPTHIBAHUE KpOBU. biaro-
Japsi COCyAUCTO-TPOMOOLMTAPHOMY I'eéMOCTa-
3y, BXKHYIO pOIIb B OCYIIIECTBICHUH KOTOPOTO
WTPAIOT TPOMOOIUTH U IHIOTEIHH COCY/IOB,
o0OpasyeTcst TPOMOOIUTapHBIN (OebIii) TPOMO.
TpomOouuTapHelii  TpOMO  HEAOCTATOYHO
MpOYeH, ero oO0pa3oBaHUs HEIOCTAaTOYHO
U TIOJTHOW OCTAHOBKH KpoBoTeueHHs. I1oa-
TOMY OOJIBIIIOE 3HAUECHHUE IIPUHAUICKUT TAKKE
KOAryJISIIIHOHHOMY (BTOPUYHOMY) T€MOCTa3y.

ComnacHO «KacKagHOW» MOJENIN CBep-
THIBAaHHSA KPOBH, KOAryJISIIMOHHBIA TeMoCTa3
BKJIIOYAET «BHEIIHUW» U «BHYTPEHHUID IMyTH
aKTHBaLMKM TPOMOMHA. «BHEIIHUN» MyTh CBS-
3aH C MOCTYIUICHHEM B KPOBb TKAHEBOTO TPOM-
OorutactuHa. BHYTpeHHNH MexaHH3M BKJIIOUa-
€T TMOCIe0BaTeIbHYI0 aKTUBALUIO (HaKTOPOB
ceepteiBanus kposu — XII, XI, IX, VIII, X. Ta-
kuM obpaszom, daxropsl VIlla un [Xa ygactsy-
10T B aKTHBalMK ¢axkropa X, KOTOPbIH UrpaeT
Ba)XXHYIO POJIb B NIPEBPAILCHUN IIPOTPOMOMHA
B TPOMOWH.

®akrop VIII — 310 mIMKONpOTEUa, KOTO-
pBIi BBIpabaThIBacTCs B IEUCHH, CEJIC3CHKE,
KJIETKax SHIOTENHS U JedkonuTax [2, c. 61].
Hocurenem s daxropa VIII cmyxut vWF —
(haxtop dhon Bumnebpanga. braromapst cBI3bI-
BaHUIO 3THX (DaKTOPOB CTAOMIM3UPYETCS MO-
nekyna ¢akropa VIII u yBenuunuBaercs: Bpemsi
cymectBoBanus ¢akropa VIII BHyTpH cocyna.
®axtop X cuHTE3MpyeTCS B MEUEHU NpHU yUa-
ctuu BuTamuHa K.

[Ipu remodmnmm cTpamaeT «BHYTPESHHUN
Ty Th KOAryJIsIHOHHOTO TeMocTasa. [lpu nedu-
nurte paxropos VIII wim IX Benencrsue Hapy-
mieHus: 00pa3oBaHUsl KPOBSHOTO TPOMOOILUIA-
CTHHA HapylaeTcs U o0pa3oBaHUEe TPOMOMHA

[3, c. 29]. B To ke BpeMsi TpOMOUH BBITIOTHSET
MHOT0 pa3HO00pa3HbIX (QYHKIHHA, CpEeAr KOTO-
PBIX aKTHBaLMsl (GUOPHMHOTCHA M IPEBPALICHNE
ero B (hHOpWH; aKTUBAITUS HEKOTOPHIX (PakKTo-
poB cBepteiBanusa (B wactHoctu V, VIILXI);
yuactue B otiiericanu gaxropa VIII or Oern-
Ka-HocuTens ¢aktopa ¢poH Bunnedpanna.

[Ipu 3TOM GONBIIYIO POJIb UTPAET KOHIICH-
Tpauus (akTOpPOB CBEPTHIBAHUS B ILIa3Me
kpoBH. COOTBETCTBEHHO YPOBHIO AchHIIMTA
VIII wm IX ¢akTopoB pa3nuvaroT Cleayro-
[IME CTETEeHU TSHKECTH FeMOQWIHU: TsDKEast
(menee 1 ME/nn), cpenueii soxectu (1-5 ME/mn)
u aerkas (5-30 ME/mr). Yem meHblne KoH-
LHEHTpalus 3TUX (AKTOPOB B IUIa3Me KPOBH,
TeM OoJsiee OyIeT BBIpaKeH reMopparundecKuit
CHUHIPOM.

I'emopparnyeckuii  CHHAPOM  IIPOTEKa-
€T HE OJMHAKOBO IpU MATOJIOTUU COCYIH-
CTO-TPOMOOLIUTAPHOTO U KOAryJIsUOHHO-
ro 3BeHa remocTasza. lloBpexineHue KOXHU
WIN CIU3UCTBIX Ipu Aedekrax cocyaucTo-
TPOMOOIIMTAPHOTO 3BE€Ha TEeMOCTa3a Cpasy
MPUBOAUT K BBIPAXKEHHOMY KpPOBOTEUEHHIO.
Tak Ha3piBaeMas «paHHAS KPOBOTOYHBOCTDHY
XapaxkTepHa JUIs TPOMOOLIMTONIEHUH 1 TPOMOO-
muronatuid. [Ipu remodunnm crpagaer koary-
JSIIMOHHOE 3BEHO remocrasa. Ilpu nospexne-
HUM 00pa3yeTcs MEPBUYHBIA TPOMOOITUTAPHBIH
TpoMO, MO3TOMY KPOBOTEUCHHE B TEUCHHUE
HECKOJIbKHX MHUHYT OCTaHaBIMBaeTcs. Xa-
paKTepHbIe AJIsl KOaryjaonaTtuii, B TOM 4HCIIE,
reMOQUINM HapyLIEHUs] CO CTOPOHBI KOary-
JSIIMOHHOTO TEMOCTa3a IPUBOAAT K TOMY,
YTO TPOMOOIMTApHBIE TPOMOBI HE OyayT CBsl-
3aHbl HUTSMH (UOPHHA; B TEUCHHE JIBYX YaCOB
3TH TPOMOBI pa3pylIaloTcs U KPOBOTECUCHHE
HayMHaeTcs cHoBa. Takum oOpasom, Ui Te-
Mo(HIMK XapaKTepHa TaKk Ha3blBaeMas 11031~
HSIS1 KPOBOTOUUBOCTEY.

B cnywsae Tsxenoir dopmbl reMopuIUN
nepBbie MPHU3HAKKA 3a00J€BaHMsI TOSMBISIOTCS
yare B BO3pacTe 9 Mecsues, MpHu Jerkoi ¢op-
Me — B Bo3pacTte 22 Mec. [ 1, c. 48]. XapakTtepeH
TeMaTOMHBIH THUI KPOBOTOYMBOCTH. Jlerkas
(dhopma 3a00JIeBaHUS TIPOSBIIACTCS KPOBOTEUE-
HUSIMH, KaK MPaBUIIO, TOJIBKO MPU 3HAYUTEIb-
HBIX TpaBMax WM OOIIUPHBIX ONEPaTUBHBIX
BMemiarenscTBax [4, c. 100]. XapakrepHsl
MIPOIOJKUTENbHBIE KPOBOTEUEHHS] TIPU IKC-
TpaKUuu 3y0a, BO3MOXKHBI JKEITyIOYHO-KHUILIeY-
HBIE U ITOYeyHble KpoBoTeueHus. [Ipu remodu-
JIUH, 0COOEHHO TPY TSDKENBIX (popMax, oueHb
BBICOKasi BEPOSTHOCTh PA3BUTHSl BHYTPEHHHUX
KpOBOTEUEHUI. [€MaTOMHBII THUI KPOBOTO-
YMBOCTH XapaKTepeH He TONBKO AJISl Haclel-
CTBEHHO OOYCIJIOBJICHHOM, HO M Ui IpuoOpe-
TEHHOH TeMOUITHH.

Breipaxkennsrit  gegunur  VIII  dakropa
NpU HACIEACTBEHHOH TI'eMO(HIMH COMpPOBO-
JKJaeTcsl pa3BUTHEM TI'eMapTpO30B M OOIIHUp-
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HBIX TIeMaToM. B OCHOBHOM NOpaKaroTCH
KpPYIHBIE CyCTaBbl — JIOKTEBBIC, KOJICHHBIE
U TonieHocTOnHbIe. [Ipy MOBTOPHBIX KPOBOM3-
JTUSHUSIX B CyCTaBBl U B OTCYTCTBHH CBOEBpE-
MEHHOH 3aMECTUTENILHON TEPAUU U3MEHEHUS
B CyCTaBaX MOTYT HOCHTh HEOOpaTHMBIH Xa-
paxrep, BO3MOXKHO (OPMHUpPOBAHHE KOHTpPAK-
Typ. Ilpu 3TOM Kamcyna cycraBa CTaHOBUTCS
YTONIIEHHON W M3MEHSET IBET 10 BIUSHUEM
reMOCHIEepUHa, KOTOPBI TOCe pa3pymieHus
reMoOrIoOMHa  TOINIOIIAETCS  KaIlCYISIpPHBI-
MU (aronuramu, MpujaBas Karcyie CycTaBa
XapakTepHbIM mokonagHeiii 1Ber [1, c.52].
HanpHelmne BOCHAJNHUTENbHBIE IMPOLECCHI
B TIOP@KEHHOM CyCTaBe€ COIPOBOXKIAIOTCS
BBIpOKCHHBIMH  (DHOPO3HBIMA HM3MEHEHUSIMHU
CYCTaBHOM KarlCyllbl U OKPYXAIOIIUX MATKHAX
TkaHeld. Co BpeMeHeM XpsIll CTAHOBUTCS Me-
Hee NPOYHBIM W IOf JEHCTBHEM AaKTHBHBIX
MIPOTEONUTUYECKUX (PEPMEHTOB pa3pylIacTcs.
Bripaxxennas mpedopmarusi cycraBa COMpOBO-
JKIaeTcsl MBIIeYHON aTpoduei. Takum oOpa-
30M, UTOTOM PEIUANBHPYIONIUX TeMapTPO30B
sBJsieTcst opMUpOBaHUE XPOHUUECKOTO MOCT-
reMOpparn4eckoro CHHOBUTa M reMoguiInye-
cKoil aptpomnatuu [5, c. 506]. B nanpHeiimem
thopmupyetcs nehopMUPYIOIINI apTPO3 C BHI-
pakeHHBIM OOJIeBBIM cuHApOoMOoM. Ha peHtre-
HOTpaMM€ y TalMeHTOB BBISBISIIOT CY)KEHHE
CYCTaBHOM IENH, YIUIOTHEHHUE CYCTaBHOM
KarcCyJbl, SIBICHUSI OCTEOIIOpO3a U APYTrHe Ha-
pyuienus. B otnnume oT HacneACTBEHHOM re-
ModmImu A, Ipu MPUOOPETEHHON TeMOPIITNN
TeMapTPO3bI BCTPEUYAIOTCS PENKO.

OnnaumM u3 3a0oneBanui, TpeOyromux aud-
(hepeHIIMaIbHON IUArHOCTUKU C TeMO(UIINEH,
siBisieTcst Oone3ns BuueOpanna. [Tockonbky
¢axTop pon Buinebpanaa ciykuT HoCUTEIeM
s ¢dakropa VI, orcyrctBue akropa Qo
BunneGpanna OyzeT conpoBOXAaTHCS HU3KOM
akTuBHOCTHIO (pakTopa VIII. [TosTOMYy KIMHU-
YecKre MPOSBIICHUS 3TUX JBYX 3a0oneBaHUit
MOTYT OBITh CXOAHBIMH. M1 B TOM, U B Jpy-
IOM cily4ae MOTYT OBbITb PELUANBUPYIOIIUE
KpOBOUBIUSHUS B CycTaBbl. Ho y marmumeHToB
¢ Oomne3npio BummeOpaHaa 3TH CHMITTOMEI Me-
HEe BBEIPAKEHBI, YeM Y OOTBHBIX TeMOoduIHei
U COYETAIOTCS ¢ KPOBOTEUEHUSIMU MO MHUKPO-
LUpKyJIaTopHOMY TUMy [6, c. 388]. ITpu aToM
reMapTpo3bl BCTpeyaroTcs npu Oonesnu Bui-
neOpaH/ia ropas3zio pexe, 4eM Mpu reMOopHINH.
Kpome srtoro, mpu mpoBemenuu muddepeH-
OUATbHON AMAarHOCTUKH BaKHO YYHTHIBATH,
yro Oone3Hbio BuiieOpanaa J0cTaroyHo da-
CTO CTPaJAIOT JIHLA )KEHCKOTO TI0JIa B OTINYHUE
OT reMO(UIIUH.

OOmmpHBIE KPOBOMINUSHUS TTPpHU TeModu-
JIMH B pe3yibTare 1e()eKTOB CIABINBAHAS MOTYT
MIPUBOIUTH K MOPAKEHHUIO HEPBOB C MOCTIEIYIO-
M mape3oMm [1, c¢.51]. Haubomee omacHbM
OCJIO)KHEHHEM TIpH reMO(WIINK SBISETCS BHY-
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TpUYEpenHasi reMaroma, MO3TOMY OOJBIIYIO
OMACHOCTh MNpH TeMOQWINH MPENCTABISIOT
TpaBMHbI TONOBKL [Ipn remodrmu B knmamnge-
CKHE CHMITOMBI OyAyT CXONHBIMH, TAaKXe Xa-
paKTepHbI TEMaTOMBI 1 TEMapTPO3bI, HO BCTPE-
YaloTCs OHU PeXke, 4eM Ipu reMouimn A.

I'emodunuio A u B ouens cinoxuo nudde-
PEHLUPOBATh, OPHEHTHPYSCH TOJIBKO HA K-
HUKy. BakHOe JHMarHOCTHYEeCKOe 3HaueHUe
MIPUHAJUICKHUT OIIEHKE COCTOSIHHSI CHCTEMBI Te-
MOCTa3a ¢ TOMOIIBIO0 TEMOCTa3norpaMMabl. Tax
KaK MEXaHU3MBI COCYIHCTO-TPOMOOIUTAPHO-
ro remMocTasa npu reMoQuIng He HapyIlIeHbl,
BpeMsl KpoBOTeueHus no [IploKy HEe H3MeHe-
HO; KOJMYECTBO TPOMOOITUTOB, KaK MPaBHUIIO,
B mpenenax Hopwmbl. [lpu remodmmuu yamu-
HEHO BpeMs CBepThIBaHUSA KpoBH. l[lockombKy
Mpu TeMOUINH HapyIIAeTCs «BHYTPEHHUI
MyTh KOATYJSIIMOHHOTO TeMocTa3a, Habmona-
ercs ynnuaenne AUTB (k ymmmaenuio AUTB
MPUBOAUT NeGUIUT (aKTOPOB CBEPTHIBAHUS
«BHYTPEHHETO» ITyTH, B TOM 4YHCIe (haKTOpPOB
VIII n IX). Onnaxo, ymaeane AUTB mo-
JKeT HaOMIoIaThesl He TOJIBKO NpU reModuinmy,
HO U NpH TSDKENBbIX ¢opmax Oone3Hn Bure-
Opanna, a Takxke Ha (QOHE renapuHOTEpaINH,
MPH HAaUYAW BOIYAHOYHOTO AHTUKOATYIISH-
ta. IIpoTpoMOMHOBOE BpeMs WCHOIB3YETCS
JUTSL OLIEHKH «BHEIITHET0» IyTH CBEPTHIBAHUSIH
BTOPO# (ha3bl CBEPTHIBAHUS KPOBH, ITOITOMY
NpY TeMOQUIINH 3TOT MOKa3aTelb, KaK MpaBu-
710, HAXOAUTCS B Ipenenaax HOpMbl [7, ¢.248].
B muddepernmnanbHO-AMarHOCTHYECKOM TIIIa-
He C Oone3Hpi0 BumreOpanma BakKHBIM SB-
JSeTCsl 3HAYNUTENBHOE YBEIMYCHHE BpPEMEHHU
KpPOBOTEUEHHS TIPY STOW IMATOJNOTHH, a TaKKe
MPOMCXOJUT HapyIIeHWE arperandd TpoMOo-
LUTOB C PUCTOMMIMHOM, YTO HE XapaKTEPHO
JUtst reMounn A.

Jnsa  yTodHEHWS JAWarHo3a IPOBOTUTCS
OTpe/ieTieHne KOHIIEHTPAIlMd B CHIBOPOTKE
KpPOBU OTIENBHBIX (AaKTOPOB CBEPTHIBAHUSI.
IIpu remodminu A BBIABISIETCS CHUKECHHE
koHuentpauuu Qaxropa VI, a npu remodu-
muu B — daxropa [X.

BaxxHpIM METOOM AMATHOCTUKH, OCO-
OCHHO TpeHaTaIbHOMH, SBIAETCS MOJEKYISIp-
HO-TEHETHYECKOe HCClieZlIoBaHNe. MeToanka
BeisiBNIeHUsT monumopduzma JTHK mosBonser
JUarHOCTHPOBaTh HapyLIeHUs T'eHOB (hakTo-
poB cBepThIBaHus [8, c.213].

B cnyuae mnpuoOpereHHONH TeMO(IHN
A B remocrazuorpamMme TaKXe ONpeAenseTcs
yuinHenne AUTB u BpeMeHH CBepTHIBaHUS;
MOKa3aTeN TPOMOMHOBOTO M TPOTPOMOWHO-
BOTO BPEMEHH, KOJINYECTBO TPOMOOLUTOB CO-
XpaHSIOTCA B TIpefeNax HOPMEL. «30JI0THIM
CTaH/JapTOM» JHAarHOCTUKHA MPHOOPETEHHOM
remopmimu A CIemyeT CYHWTATh CHIDKECHHE
ypoBHs (akropa VIII u BeIsIBIICHUE €r0 WHTH-
ouropa [9, c. 75].
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OCHOBHOM NpPUHIMIT JIEYCHUS TeMO(H-
JUM — 3aMECTHTENbHAs Tepamus, TO ecCTb
BBe/IcHHE JeHUUUTHOrO (akropa cBEpThHIBa-
HUS C LIEJIBIO MOBBIICHUS €r0 KOHLEHTPALUU
B KpoBH. IIpenaparsl ass gedeHus: reMopuiInu
MOXXHO pa3/ieNUTh Ha Ipernaparbl, Moirydae-
MbI€ U3 TUIa3Mbl IOHOPOB, U MIpenaparsl, Noy-
yaeMble ¢ oMoLIbI0 pexomOuHanTHoi JJHK-
texHoxnoruu [1, c.61]. bonee pacnpocTpaHeHbl
IIpernaparsl, IoJIy4yaeMble U3 IIa3Mbl JOHOPOB.

3amectuTenpHas — Tepamus  (aKTopamu
CBEPTHIBAHUS KPOBH MOXET IPOBOAUTHCS
o TpeOOBaHUIO WIIK C LEIbI0 TPOPHUIAKTUKY.
B mepBom cnydae Lenbio JieYCHUS SBIACTCS
OCTaHOBKa KPOBOTECUCHHUS Y OONBHBIX TeModu-
mueit. Jloza dakxTopa cBepTHIBaHUS, HEOOXOIU-
Masi AJIsl JIeYEHUsI CIIOHTAaHHOTO KPOBOTEUEHUS
WIN U KOPPEKIIMK reMocTas3a Mpu XUPypru-
YECKOM BMEIATENbCTBE, 3aBUCUT OT TSKECTH
remopparuyeckoro cusapoma [10, ¢.210]. Ile-
JBbI0 JICYCHUS! MPOQHIAKTHUECKOTO SIBISAETCS
IpeaynpexJeHre KPOBOTEUCHUH W Pa3BUTHUS
reMoprIMdecKkoil aprpomaruu. Paznugaror
NEPBUYHYI0 U BTOPUYHYIO MPOPHIAKTHKY.
[epBryHas npoduakTHKa HAYMHAECTCS 10 TIO-
SIBJICHUSI [TPU3HAKOB MOPAXKEHHSI CyCTaBOB M UX
XPOHUYECKOrO BocHajieHusa. Bropuunas mpo-
(mIakTHKa MPOBOAUTCS IOCIE Pa3BUTHS IIO-
BTOPHBIX KPOBOM3JIUSHHUN B CYCTaBbI.

TspKenbIM OCIOXKHEHUEM 3aMECTUTENBHON
Teparnuy SBJSIETCS MOSBICHUE aHTUTEN (MHTHU-
ouropa) npotus ¢akropoB VIII nnn IX. Unru-
OUTOp — 3TO MOJNHKIIOHAIEHOE BhICOKOAh(hUH-
Hoe lgG-aHTHTENO, KOTOpOE CrenupuIecKn
HEeHTpalu3yeT NPOKOAryIsIHTHYIO aKTUBHOCTb
(dakTopoB cBepreiBaHus kpoBu [11, c¢.133].
K ¢akrtopam pucka mosBieHHs WHTHOUTOPOB
OTHOCSITCS TeHETHYECKUE (PaKTOPHI (CeMeHbIH
aHaMHe3 WHTHOWTOpa, HM3Kui ypoBeHb VIII
(hakTopa), a Taxke BO3pacT MalMeHTa (K TpyI-
1€ HauOOJIBIIIEr0 PUCKAa OTHOCATCS I€TH PaH-
HETo BO3pacTa), HaJuure WH(GEKINH WIH Ore-
pauuy HaMOMEHT TIepBOTo BBeleHHs (akTopa.
B ciyuae npuMeHeHus: peKOMOMHAHTHBIX Tpe-
naparoB ¢akropa VIII umeercst Gonpmuii prck
pa3BUTHS MHTHOUTOPHOU (hOPMBI TeMO(IIIHH
A, TIOCKOJNBKY PEKOMOMHAHTHBIC IIperaparhl
00J1aJaroT M0 CPaBHEHHIO C MIa3MaTHYEeCKUMHU
ropasno 0osee BbICOKOW apUHHOCTBIO K Poc-
omununam [1, ¢.87]. AKTUBHOCTh HHTHOUTO-
pa mpu HacJeACTBEHHOH reMopuiunu A Haxo-
IUTCS B 00paTHOM KOPPEISALUU C aKTUBHOCTHIO
(dhaxtopa VIII, B To Bpems kak mpu mprodpe-
TEHHOM TreMopuIuu A MareMaTu4eckod 3a-
BUCHMOCTH MEX]y aKTUBHOCTBIO HHTHOUTOPA
u akTuBHOCTHIO (akropa VIII Her.

BreiBogpl. Takum oOpazom, reModuius —
3TO HAacCJENCTBEHHOE X-CIEMJICHHOE peLec-
CHUBHOE 3a0ojieBaHue, 00yCIIOBICHHOE Achu-
UTOM (DaKTOPOB CBEPTHIBAIOMICH CHCTEMEI

KPOBH; B HEKOTOPBIX CIy4asX MOXET OBITh
npuoOpeTeHHOTO XapakTepa. [Ipu remodumun
HapyLIaeTcsl «BHYTPEHHMID IyTh KOAryss-
LUOHHOTO T€MOCTa3a, YTO B KOHEYHOM HTOre
MPUBOAXT K HApyIMIEHHIO 00pa3oBaHUsI TPOM-
6una. CTenieHb TSKECTH 3a00JIeBaHUS 3aBUCUT
OT CTCIICHU CHW)KCHUS KOHIICHTpaluu (Qax-
TOPOB CBEpPTHIBaHUS B IJIa3Me KpoBu. Bceraen-
CTBUE HapYILICHUS KOATyISIHUOHHOIO TI€MO-
cTaza Jusl TeMO(HIIUN XapaKTepHA «ITO3THSISL
KPOBOTOYMBOCTBY; THII KPOBOTOUHUBOCTU — T'€-
MaTOMHBIN. BakHBIM JIMarHOCTUYECKUM KpH-
TepueM siBigercs yuinHenue AUTB; ans ytou-
HEHUs JMarHo3a MPOBOJIUTCA OIpeneIcHue
KOHIICHTPALIUU B CBIBOPOTKE KPOBH OTJECIBbHBIX
(dakTopoB cBepThIBaHUA. OCHOBHOI TPUHITAI
JIEYECHHUS — 3aMECTUTENbHAs Tepanus, KoTopas
MPOBOAUTCS MO TPEOOBAHUIO WIH C IIENBIO
npodunaktuku. [Ipodpunaktuyeckoe BBee-
Hue e(pUIUTHOTO (PaKTOpa CBEPTHIBAHUS KPO-
BU HaIIPABIICHO HA MIPEIyNPEKICHUE PA3BUTUL
KPOBOTCUCHUI M TeMO(IINYECKON apTpora-
THW, YTO 3HAYUTEJBHO IOBBIIIAECT KauyeCTBO
’KU3HH MMAIUCHTOB.
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OCOBEHHOCTHU TEUEHUS KOPOHABUPYCHOW MHO®EKIITUN

HA ®OHE XPOHUYECKOM MMATOJIOTUA
3oaorapeBa 10.A., Mokamesa Ex.H.

@I'BOY BO «Bopouesicckuii 2ocyoapcmeennulil meuyunckull yrugepcumem um. H. H. Bypoenko»

Munszopasa P®, Bopouesic, e-mail: Ale.corn2l@mail.ru

B coBpeMeHHOM MUpE HMEETCsI MHOKECTBO OIACHBIX UL 37I0POBbS 3a00/€BaHUIl H HE TaK JaBHO B 9TOT Iepe-
4eHb OoJie3Hel ObU1a BHECEHa M KOpOHAaBUpYCHas HHpekuus, oOHapyxeHHas B ekabpe 2019 rona B ropozae YxaHs.
OHa nopakaeT HaceJleHUE B Pa3HOH CTEIeHH, B HE3aBHCHMOCTH OT I10JIa, BO3pacTa u Apyrux ¢akropos. OcobeH-
HOTO BHUMaHUs TpeOyeT MpOoTeKaHue KOPOHABUPYCHOM MH(EKIMH y MAIMEHTOB ¢ KOMOPOUIHOI maroioruei. Oc-
HOBHas rpynna (pakTopoB PUCKa JICTAJTFHOTO HCXO0/a BKIIIOYAET: MPHHAUISKHOCTD K CTaplleil BO3pacTHOI rpymre,
HaJIM4YHe XPOHMYIECKHX OonesHeil nodyek, nedend, XOBJI. CoracHO mocneHuM JaHHBIM, IPEATIONAaraeTcsl, 4To KO-
MH(EHKINSA ABISIETCS COITYTCTBYIOMIEH KOPOHABUPYCY, KOTOPBIN MO3BOJII BEIIBUTH CKPBITHIC CIydan TyOepKyesa.
Psix aBTOpOB OTMEHaeT, 4TO MPH XPOHUYECKOM aJKOTOJIBHOM OTPABICHUH 00pa3yercs Ae(HIMT LUHKA, YTO BIeYeT
YrHETEHHEe UMMYHHOH CHCTEMBI OpPraHM3Ma 3a CYeT YMEHbBIICHUsS (DYHKIMOHAIGHOH aKTHBHOCTH aHTHBHUPYCHBIX
0eNnKoB, a, CIIeNOBAaTENbHO, K HECOCTOATEIBHOCTH OpraHu3Ma MpoTUBOCTOATH BUpycy SARS-CoV-2. [lns takoro
XPOHMYECKOro 3a00JIeBaHMs, KaK CaxapHbld JHa0eT, XapaKTePHBbIMH CTaM IMOKA3aTENH BBICOKOH JETAbHOCTH
npu TeueHnn 6one3nn COVID-19. BosnukaeT ocnablieHHe MIMMYHHOTO OTBETa Ha OaKTepUalbHBIC M BUPYCHBIC
areHTHI, YTO CHOCOOCTBYET Pa3BUTHIO HH(EKIMIA, BKIIOYas ierounsie. [lanuent, 3a0oneBuinii KOpOHABUPYCHOW WH-
(ekuueit B pe3ynbrare yxe HMEIOIIErocs: CHIXKEHHOT0 MMMYHHTETA, IIOABEPraeTcs IUTOKHHOBOMY IITOPMY.

KuroueBbie cjioBa: KOpOHaBHPYCHast P"-lq)el(l.ll/lﬂ, COYCTAaHHasA MaToJ0rusd, KOMOpﬁM}IHOCTb, AJIKOT'0JIU3M, I'CIaTHT,

TyOepKyJie3

FEATURES OF THE COURSE OF CORONAVIRUS INFECTION AGAINST

THE BACKGROUND OF CHRONIC PATHOLOGY

Zolotareva Yu.A., Mokasheva EK.N.
Voronezh State Medical University named after N.N. Burdenko Ministry of Health
of the Russian Federation, Voronezh, e-mail: Ale.corn2l@mail.ru

In the modern world, there are many diseases dangerous to health, and not so long ago, a coronavirus infection,
discovered in December 2019 in the city of Wuhan, was included in this list of diseases. It affects the population
to varying degrees, regardless of gender, age and other factors. The course of coronavirus infection in patients
with comorbid pathology requires special attention. The main group of risk factors for death includes: belonging
to an older age group, the presence of chronic kidney and liver diseases, COPD. According to the latest data, it is
assumed that the coinfection is concomitant with the coronavirus, which made it possible to identify hidden cases
of tuberculosis. A number of authors note that in chronic alcohol poisoning, zinc deficiency is formed, which leads
to suppression of the body’s immune system due to a decrease in the functional activity of antiviral proteins, and,
consequently, to the body’s inability to resist the SARS-CoV-2 virus. For such a chronic disease as diabetes mellitus,
high mortality rates in the course of the COVID-19 disease have become characteristic. There is a weakening of
the immune response to bacterial and viral agents, which contributes to the development of infections, including
lung infections. A patient who becomes ill with a coronavirus infection as a result of an already existing reduced

immunity is exposed to a cytokine storm.

Keywords: coronavirus infection, comorbidity, comorbidity, alcoholism, hepatitis, tuberculosis

B coBpeMeHHOM MHpe HUMeeTCS MHOXKe-
CTBO OIIACHBIX I 3/I0pOBbs 3a0olieBaHUi
W HE TaK JaBHO B JTOT IepeueHb Ooje3Heit
OblIa BHECEHA M KOPOHABUPYCHAsT WH(EKITHS,
obnapyxenHas B naexadbpe 2019 roma B ropo-
ne Yxanb. OHa mopakaeT HaceJleHre B pa3HOM
CTEICHHU, B HE3aBUCUMOCTH OT I10J1a, BO3pacTa
u apyrux dakropoB. KopoHnaBupycHas nHgek-
must COVID-19 — sto 3a6oneBanne nHMEKIN-
OHHOW TIPHUPOIIBI, BEI3BaHHOE BUpycoM SARS-
CoV-2. Ilporexkanue WH(EKINH dYalie BCETO
HaYMHACTCA C MOPAKCHUA BEPXHUX JbIXaTCIIb-
HBIX ITyTEH, KOTJIa MAIUSHTHI CTPAJar0T OT CY-
XOT0 Kanuisi. B HeKOTOphIX ciyuasx 3aTparuBa-
€TCS JKEITYIOTHO-KHUIIIEYHBIA TPAKT, YTO MOJKET
MIPOSIBIIATECS Auapeeh. JlaHHOe siBieHHe 00-
YCIIOBJICHO BIUSIHHEM BUpPYyca Ha PELENTOPHI,

HaxoJsIIKecsd B PAa3MYHBIX OTAENaX TKaHEH
1 OpPTaHoB.

Hannune XpoHHYECKON NATOIOTUU MO-
KET HETaTHBHO BIMATh Ha TEUEHHE KOPOHa-
BUpYCcHOW wuHpeknuu. B To >xe Bpems cam
COVID-19 MoxeT BbICTyHaTh HNPUYMHOIN OC-
JIOKHEHUH YK€ UMEIOILEHCs y MalueHTOB Ma-
tojoruu. Crout obpamark ocoboe BHUMaHUE
Ha TOXOOHBIX MALMEHTOB, TAK KaK CBOEBpE-
MEHHasl MPOQUIAKTHKA MOXET 3HAYUTEIBHO
CHU3UTH NPOIICHT JIETAILHOCTH CpPeny JaHHOMH
rpymbl OOIBHBIX.

[losiBIeHMe KOpPOHABUPYCHOM WH(EKIHUN
MOCTaBWJIO PAJ BOIPOC NEPEA COBPEMEHHOH
MEIULNHOW, TaKHe KaK MOBBIIIEHHE TPHUMEHE-
HUSI TUCTAHIMOHHON MEIULIMHBI, COONIONEeHNE
MHOXECTBA IMPOTHUBOAMHIEMHUYECKHX MEpPO-

EUROPEAN JOURNAL OF NATURAL HISTORY Nel1, 2022



54

MPUATHA U HEOOXOOUMOCTh MEepPEeNUCIIOKALUH
MEJULUHCKUX COTPYIHUKOB.

Iens wuccrnenoBaHuss — IPOBECTH aHa-
JU3 JHUTEPATYpPHBIX HCTOYHHKOB, B KOTOPBIX
BCTpEYaeTCs ONHUCAaHHE OCOOEHHOCTEH Ipo-
TEKaHWsl KOPOHABUPYCHOW MH(EKIUK y Talu-
€HTOB C XPOHUYECKOW MATOJIOTHEH BHYTPEH-
HUX OPI'aHOB.

MaTepI/IaJ'lbI U METOAbI UCCJTCAOBAHUA

W3ydeHbl jmaHHBIE HAay4YHBIX CTarew,
B KOTOPBIX ONHCaHBI OCOOEHHOCTH TaTOTeHe3a
COVID-2019 mpu Takoit XpOHHIECKOH KOMOP-
OMIHOM IATOJIOTHH, KaK CaXxapHbId 1uader, aj-
KOTOJIM3M, TYOEpKYJe3 U IenaTHT.

Pe3ynbTarhl ucenen0BaHus
U UX o0cy:KIeHne

BupynentHocTh  BUpyca  peanu3yercs
yepe3 psij [OCIe0BaTeNIbHBIX MPOIIECCOB B3a-
AMOJICHCTBHS BUPYCHBIX KIETOK C KIIETKaMH
1 TKAHSMHU OpTaHu3Ma. bemok S, HaxosaIuics
Ha BHEILIHeH moBepxHocTH MeMOpansl SARS-
CoV-2, urpaet BaxHy0 pojb B IPUKPEIUICHUH,
CIIUSIHUU U NMIPOHUKHOBEHHUH BHpYCa B KIIETKY.
Ortor 0OenoKk B3aMMOJIEHCTBYET C perenTopa-
MH aHTHOTEH3WH-TIPEeBpaIaoniero GpepMeHTa
2 (AIl®2). AIID2, sxcnipeccupyeTcs B ajlbBe-
OJIIPHBIX KJIeTKax 2-ro mopsiaka. Konmentpa-
uusi AIID2 B pubOpo3HOl TKaHM 3HAYUTEIHHO
BBIIIE, YEM B DIIUTENIUAIBHBIX KJIETKaX JETKHUX.
Tak >xe, B pe3ynpTare HCCIIEAOBAaHHUM, ObLIa
BBISIBJICHA BBICOKAs DSKCIPECCHS PEIETTOPOB
B OKENYIOYHO-KHUIIEYHOM TPAKTe, CIM3HCTOM
00osI0uKe HOoca W pTa. B meuenn skcmpeccus
peuentopoB ADII2 yare NpoucXoauT B IHJIO-
TEJINAIBHOM CJI0€ MEJIKHX KPOBEHOCHBIX COCY-
JIOB ¥ B XOJAHTHOIIMTaX. YPOBEHb HKCIIPECCUU
ATID2 B eyeHu COMOCTaBUM C YPOBHEM B ajlb-
BEOJIOIHUTAX 2-TO MOPSAKA, YTO JIENaeT IeueHb
OJTHUM M3 NIEPBUYHBIX OPTraHOB MUIIEHH [1].

VY GonpmMHCTBA Tr0AeH, MHOUIUPOBAHHBIX
COVID-2019, Oone3Hb MpOTEKaeT B JIETKOH
WIN cpenHei dopMme THKECTH, YTO, Kak mpa-
BHJIO, HE TPeOYIOT CPOYHON TOCITUTAIN3AIINH.
Hawnbomee omacuoi dhopmoii TeueHus 3abdoie-
BaHMSA sBJsieTcs Tsokenas. [Ipu nannoii Gopme
JUarHOCTHPYETCs OTEK JIETKHX, BIOCIEICTBUN
MPUBOIAIIUI K HEOOXOIMMOCTH TMOJKITIOYATH
oompHoro k KBJI. ITomumo »Toro, maHHas
(hopma mHGEKIHH MOXKET OBITh TPHUYUHOMN OC-
JIOKHEHUH WIH JIETAIbHOTO UCXO/A.

Cama nHeKnyst Hapsaay ¢ APYTUMHU XPOHH-
YeCKMMHU 3a00JIeBaHUSIMH TOCIIOCOOCTBOBAIA
CHUKEHUIO UX IJTUTENBHOTO PA3BUTHS U OBBI-
cuna JjeraiabHOCTh. Omuaemus COVID-2019,
10 JaHHBIM UHCTUTYTa /. XonkuHca, yHeca
3a MEpBBIN TOJl CBOETO CYIIECTBOBaHUS Ooiee
2-X MIIH YeJIOBEUECKUX )KU3HEMH, B CBA3H C 3TUM
OCHOBHBIE CHJIBI 3/IpaBOOXpaHEHUs] ObUIN Ha-
npasieHsl Ha 60ps0y ¢ COVID-19 [2]..

OcobeHHOrO BHUMaHHMs TpeOyeT MpoTeKa-
HUE KOPOHABHPYCHOM HMH(MEKUUH y TMalHeH-
TOB ¢ KomMopOumHoW maronorueir. OcHOBHas
rpynmna (akTopoB pHCKa JETATbHOIO HCXOna
BKJIFOYAET: MPHUHAJIEKHOCTh K CTapimieil Bo3-
pacTHO# rpymnme, HaJduuue XPOHWYECKUX 00-
ne3Hel nouek, neueHu, XOBJI u xp. ITpu sTom
ClIeyeT OTMETHTh, YTO JOCTOBEPHO 3HAYHU-
Moro BiausHusi COVID-19 Ha XxpoHHueckue
3a00j1€BaHUsl TICUEHU BBIABICHO HeE OBLIO.
Y OONBHBIX OTMEYAETCS CKIOHHOCTH K yCH-
JICHHOMY IIOBPEXACHHIO TE€YEeHH, 4YTO, BO3-
MOYKHO, CBSI3aHO C peIUIMKaluel BUpyca remna-
tuToB B 1 C. Tak ke Obutn 3aMKCHPOBaHbBI
Cllydal BO3HHKHOBEHHS OCTPOIO TIemaruTa
Ha ¢oHe MHPEKIIMOHHOTO MTopakeHus. B pa6o-
tax Wnpuenko JL.IO. n xomnmer, mpemocrasieH
KIMHUYECKUH MpUMep MalMeHTKH ¢ MeTabo-
JMYECKUMH HapyLICHUSIMU, KOTOPbIE TIPUBEIN
K MOTeMHeHuio Moun. Ha MomeHT 00cieno-
BaHMS, aHAJIM3bl NOKa3bIBAIN TUIEpepMeH-
TEMHIO, TO €CTh HAYaJIBHYIO CTAJHUIO0 IIOBPEXK-
JEHUs] KJIETOK, NMPH KOTOPOW YBEITMYMBAETCS
YPOBEHb BBHIXOISIINX B KPOBH PACTBOPHMBIX
(depMeHTOB (TOBBINICHHBIH ypoBeHb ACAT
n AnAT). Ilpu stom Habmromajics HOpMallb-
HBI yPOBEHb OMIIMPYOWHA, CHUKEHHE abOy-
MHHOB (10 31 T/71) ¥ TOBBIIIEHUE YPOBHS JKe-
ne3a (6606 Hr/mit). MapkepoB, OTBETCTBEHHBIX
3a HHQHUIMPOBAHUE BUPYCAMH I'ellaTuTa OOHa-
py>keHo He Obu10. Ha BTOpOIi AeHs nHGUIHMPO-
BaHHE BUpPyCaMH OBUIO MOATBEPXKICHO Map-
kepamu PHK SARS-CoV-2. Yepe3 nenento
MAllMEHTKa HEe Hy)KIaJach B JaJbHEHIIEM Jie-
YeHUH ¥ ObLTa BBIITUCAHA C YIOBIETBOPUTEIb-
HBIMU aHanu3aMu. B pesynbrare HabmoneHus,
NpPU3HAKK OE3KENTYIIHOTO TenaTuTa He OT-
MEYaJIuCh, B CBSA3M C YeM ObLI cIeNlaH BBIBOJ,
YTO BBI3BaHHBIM Cllyyail OCTpOro remnaTrura
oww1 cBsi3an ¢ COVID-19 [3,4].

B cBoem wmccnemoBannu Axmeno B.A.
MoKas3an BO3JEiCTBHE TMpemnapaToB, Harpas-
nenHbIx npotuB COVID-19, Ha nekapcTBeH-
HO-MHIYLMPOBAHHOE TMOpaKeHHWE IICUCHHU.
HccnenoBanne npeanoiarajo HpUMEHEHHE
Ha IepBble CPOKU AHTHUOMOTHKOB M IPOTHBO-
BHUPYCHBIX MpPENaparoB, IMOKAa3aBIINE Malyio
KIMHAYECKYI0 3()(EKTHBHOCTh W BBICOKYIO
TeNaToTOKCUYHOCTD MpH JiedeHUH. Takoi 3¢-
(eKT MoXeT HaOIIoaThCsl BCIEACTBUE CHU-
JKEHUSI YPOBHS aMUHOTpaHcdepas BO BpeMs
CTaJluM peKoHBajecleHu. B Oomnee no3nHue
CPOKH TIPUMEHEHHE HMMYHOCYIPECCUBHBIX
MpernaparoB MpH ayTOMMMYHHBIX 3aboJieBa-
HUSIX TEYEHH OKa3bIBAIM 3aIUTHOE BIMSHHUE
Ha opraHusMm [5].

Crnenyer OTMETHTh, YTO NPUMEHEHHUE T'H-
JIPOKCHXJIOPOXWHA HIIH XJIOPOXHHA 3P PEKTHB-
HO CKa3bIBAa€TCs HA JICYCHUH KOPOHABUPYCHOM
uHpeknuu. B ocHOBe MexaHHM3Ma JIEHCTBUS
THIIPOKCUXJIOPOXHHA JIC)KHUT aKTHBALIUS BPOXK-
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JICHHOTO WMMYHHUTETa, OJHON U3 (QYyHKIUH
KOTOpPOTO SIBJIIETCS CHHXKEHHME KHCIOTHOCTH
B DH/IOCOMaxX, TEM CaMbIM MPEJOTBPAIIACTCS
MMPOHUKHOBEHHE BHUpyca B KiIeTKy. [lommmo
3TOTO, TUAPOKCHXJIOPOXHUH 00pasyeT HOHHBIE
KaHaJbl, CIIOCOOCTBYIOIINE MPOHUKHOBEHHIO
HMOHOB IIMHKA B KIIETKY, KOTOPBIC aKTUBUPYIOT
AHTHUBUPYCHBIE OENIKU, CIOCOOHBIE Pa3pyIIaTh
PHK BupycoB. B cBs3u ¢ 3TuM, naHHBIN npe-
rapar B TOAABISIONIEM OOJBIIMHCTBE CITydaeB
pUMeHseTcs ¢ nobaBiIeHneM IuHKa. Tepams
THAPOKCHUXJIOPOXMHOM HE CBSI3aHA C Hapylle-
HUSMU (DYHKIIUM TEUYCHU W SBISETCS KpaliHe
PeAKOM NPUYMHON KIMHUYECKH BBIPAXKESHHO-
TO OCTPOTO TOKCHYECKOTOo Tremarturta. lemaro-
TOKCHYECKOE JEWCTBHE THUIPOKCHUXIOPOXH-
Ha OKa3bIBae€T IOBPEXKIAIOIIEEe BO3IEHCTBHE
Ha [eYeHb MPHU UCIIOIB30BAHUU €T0 B OOJIBIINX
J03ax IpH JIeYeHUU KOpoHaBupyca. B mure-
paType UMeEIoTCs Clly4au NPUMEHEHHUS JeKca-
MeTa30Ha B JICYEHUH MAIUEHTOB C TDKEIOH
dhopmoit COVID-19. JlekcameTa3oH SIBISIETCS
CHHTETUYECKUM aHAJIOTOM TIIFOKOKOPTHUKOCTE-
pounoB (I'KC). Ilpemapar oka3sIBacT MpPOTH-
BOBOCTIAJIUTEIbHOE U HMMYHOJEIPECCUBHOE
neiictBue, BiussS Ha Bce (a3bl BOCHAJICHUS
Y BBI3BIBAS WHBOIIOLHUIO JIMM(OUIHON TKAHU
u TAMQOTIeHHI0. MeXaHN3M ero IeHCTBUS CBSI-
3aH co cBoiictBamu ['KC G0KHpOBaTh CHHTE3
MIPOBOCTIAIUTENBHBIX MenuaropoB. B cBoro
oyepesb, YBEIHMUEHHE B KPOBU MEIHATOPOB
HeOIaronpusITHO CKa3bIBAETCS Ha TeueHue 0o-
ne3nu. [Ipu nnuTensHOM MpHeMe M BBICOKUX
J103aX TTIOKOKOPTHKOUIOB Pa3BUBAIOTCSI MHO-
TOYHCIIEHHbIE HEeOIaronpusTHbIE MTOOOYHBIE
3(eKTHI, B TOM YHCIIC U TOPAXKEHUE ITCUCHU.
BaxHbIM OCJI0KHEHUEM TaKOM Teparuu sBJis-
€TCs aKTHUBM3alUs CYLIECTBYIOIIETO XPOHU-
YeCKOTO BHPYCHOTO TemaruTta B, Tak kak WH-
IyIHAPYyeTCs MOBBIIEHNE PETUTNKAIIIN BHpyca
renatuta. B cymiaocTH, MBI OyzieM HaOIronaTh
MOTEHLIMpPYIOIlee TOKCUYECKoe JeiicTBuE Jie-
KapCTBEHHBIX IIPENapaToB Ha M3HAYaJbHO
CYLIECTBYIOIINE XPOHUYECKHE 3a00JIeBaHUS
TeyeHu [6].

Hempekpammaromasics maHaeMus — SIBIISI-
€TCsl OCHOBHOW NPUYMHOM COIIMAJIbHO-3KO-
HOMUYECKOTO M JeMOorpauuecKoro ymajaka
B pAane cTpaH. YTo, B CBOIO Ouepe/pb, IBUIOCH
UCTOYHHUKOM pPOCTa KOJMYECTBA JENPECCHUB-
HBIX PACCTPOMCTB Cpelu TpaKJaH, U B pe3yib-
TaTe 4ero, MPUBOIUT K BCILIECKY IMPEXKIEBpPE-
MEHHOW CMEPTHOCTH HACEJEeHWS B CTpaHax,
MOJBEP)KCHHBIX  MaHJAeMUU. HeraruBHbIC
COLIMAJIbHO-3KOHOMHUYECKHE MIOCJIEAICTBUSA
COVID-19 sBunuch NpUYMHOM BO3POCIINX
MoKaszarejeil ajKorolim3Ma W CaMOyOWHCTB.
AJKOTOIIM3M — 3TO XPOHHYECKOE 3a0oieBa-
HUE, XapaKTepH3yIoIleecs] BO3HHUKHOBEHHUEM
MIPUCTPACTUs K YHOTPEOIIEHUIO aKOTOJIbHOM
MIPOAYKIUH, C MOCIEAYIONEM BO3HUKHOBEHH-
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€M MICUXUYECKON 1 (PU3NIeCcKol 3aBUCHUMOCTH.
OCHOBHBIM OpraHOM IMOPaXKEHHUS B PE3yibra-
T€ JIUTENILHOTO YTIOTPEONeHUS alIKOTOIhHOMN
MPONYKUUU SIBISIOTCS MIEYEHbD.

[Ipobnema  XpOHHYECKOTO  TOpaKEHUS
TIEUYEHHU SIBISIETCS OJHOW M3 OCHOBHBIX B ra-
cTposHTeposorud. Kak OblIo paHee cka3aHo,
THJIPOKCUXJIOPOXUH Yallle MPUMEHSIOT C JO-
OaBneHMEeM IMHKA U1 00pa3oBaHUs aHTHBH-
PYCHBIX O€JTKOB U pa3pymieHus Bupycuoit PHK.
[Ipu AyMTEenBHOM NpUEME ITAHOJIA CHUXKACTCS
CoJlep’KaHMe LIMHKA B KpoBU. B cBs3u C aTNM,
MPOUCXOJUT CHIKEHHE d(PPEKTUBHOCTU MpPU-
MeHsaeMol Tepanuu. M3 muTeparypbl U3BECT-
HO, YTO Pa3BUTUE XPOHUYECKOU AJIKOTOJbHOMI
MHTOKCUKAIlMU CBSI3aHO C MOTEPEH MUKpOAJIE-
MEHTa IIUHKA B OpraHax, 4YTO MOXKET SIBISIThCS
MPUYUHON HAPYIICHUS aKTUBHOCTH U (DYHKIIU-
OHAJIBHOU AEATENILHOCTH MHOTHX (DEPMEHTOB,
OTBeUaloIuX 3a MerabonusM 3taHona. Heno-
CTaTOK ITMHKA MOYKET BbI3BaTh METa0OINIEeCKIE
CIBUTH, CBSI3aHHBIE C W3MEHEHUSIMU BHYTPU-
MOJIEKYJIIPHBIX CUCTEM, PEryJSLHs KOTOPBIX
3aBHCHUT OT 3TOTO KarnoHa. HBIMH ciloBaMmu,
MIPU XPOHUUYECKOM aJIKOTOJBHOM OTpaBJIEHUU
oOpazyercs 1e(pUINUT UUHKA, YTO BJICUYET yrHE-
TEHHE UMMYHHOU CHCTEMBI OpraHU3Ma 3a CUET
yMeHbIIeHU (YHKIHOHAIFHOW aKTHBHOCTH
AHTHUBUPYCHBIX OENKOB, a, CIENOBATEIbHO,
K HECOCTOSATENBHOCTH OpTaHu3Ma IPOTHBO-
croath Bupycy SARS-CoV-2 [7].

H3BecTHO, uTO Hanboee pacupoCTpaHEeH-
HBIM KIMHUYECKUM TIPOSIBIICHHEM HH(EKIIUU
COVID-2019 siBnsieTcsi THEBMOHHUS U €€ YacT-
HBIA CJydall — pecnupaTropHbId AucTpecc-
cuHapoM. Tak, TMHEBMOHHUS, TPU HATUIUH
y MalMEeHTOB AJKOTOIM3Ma MM XPOHUYECKOMH
ajKorojibHOM wuHTOKCcHKanmuu (XAMHM), Ho-
cut Ooyiee OCTPHIN XapaKTep W yKa3bIBaeTCs
P 3aKJIFOYEHUU AUArHo3a Kak OCJIOXHEHUE.
IIpu aTOM, KaKk MpaBUiI0, THEBMOHUS YHUCIINUT-
cs KaKk OCHOBHOE 3aboyieBaHue, a Ipyrue Io-
paXeHHs OpPTaHOB YKa3bIBAIOTCA KaK COMYT-
cTBylomue 3aboiesanusi. llpu mpoBeneHuH
Tepanuu B CIy4asX TAKEJIOro TEUEHUs KOpo-
HAaBUPYCHOW WH(EKINU, 3a4acTyr YITycKa-
€TCS M3 BHUJAY COITyTCTBYIOIIHE 3a00JIeBaHUS
XAMW, 9To MOXKET MPUBOIUTH K HedpdekTns-
HOCTH JICYEHUS U SBISITHCS MPUUUHOMN JIeTalb-
Horo ucxozga. IlneBmonus npu XAW umeer
pAI OCOOCHHOCTEH, BKIIOYAIOIINX: TIPe0d-
JaJaHue CHUMIITOMOB OOIIeW HHTOKCHUKAIIUU
¢ mpu3Hakamu HapymeHus ¢yakmui [THC,
HEOTYETINBOCTh KIMHUYECKUX MPOSBICHUI
U CIyTaHHOCTh CO3HaHMA. M3 aHaMHecTH-
YECKUX M KIMHUYCCKUX JIaHHBIX OOJIBHHIIBI
KBCMII r. CMmoneHCcKka Ha A0 ITHEBMOHUH,
KaK OCHOBHOTO 3a00NI€BaHUS U C COITyTCTBY-
IOIIMM B BHJIE XPOHUYECKOW aJIKOTOJbHOU
WHTOKCHUKalMK, npuxonutcs 53% cMmepTHO-
ctu (75 genoBek) u3 141. Tak xe xpoHHue-
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CKasi aJIKOTOJNbHAsi WHTOKCHKALUS SIBISUIACDH
B 41% — 0CHOBHBIM 3a00JI€BaHKEM, A ITHEBMO-
HUS KaK OCJIO)KHEHHE aJIkorojusma [8].

Kaxk yxe rosopunocs, COVID-2019 BbI13bI-
BaeT HapylieHune (QyHKIIMOHAIHHONH aKTHBHO-
CTH TICYCHH, YTO MPOSIBISETCS B IUTOTOKCHYHO-
CTH, BBI3BIBAEMOH B pe3ynbTare GopMUpOBaHUs
TUIIOKCUM W BOCHAJHMTENBHOTO Ipoliecca,
00YCJIOBJICHHBII ~ MMMYHOOIIOCPEIOBAHHBIM
rmopakeHneM TIedyeHd. lIpu koBuume mpowmc-
XOIUT YBEIHUYEHHE CIEMYIOMNX MEYEHOYHBIX
(hepMeHTOB: acrapraTaMUHOTpaHC(hepasbl
(AcAT), ananunamuHoTpaHcdepassi(AnAT),
menouHor Qocdaraser (IL[D) u noeiieHne
obmero Omnmupyomna. Kak omuH u3 mpusHa-
KOB TOKCHYECKOTO TIOPayKEHUS TIEICHN, MOYKHO
paccmarpuBarh yBenumdeHne AJTAT m AcAT
B IUIa3Me KPOBH, YTO 3aBHCUT OT JUIUTEIHHO-
CTH ynotpebieHust sTanona. Takyto ¢epmeH-
TEMHIO YYHTBHIBAIOT, C TOUYKH 3PEHUs HE LHU-
TOTUTHYECKOTO, & METa0OJIMYECKOTO CMBICIA,
Tak Kak aktuBanusg AiAT sBasgercs CiieacTBU-
€M YIJIEBOIHOTO M aMHUHOKHCIIOTHOTO OOMe-
Ha. Tak xe, B uccienopanusx Jleneruua B.B.
Obula BBISICHEHa B3aMMOCBSI3b YIOTPEOICHUS
ankoroyisi U (aKTa HaJM4YUs B KPOBH IIEIOY-
HO# (pocdaraszer. LD nmeer 4 m3odepmenra,
HO B JMArHOCTHYECKUX IIEISX HCIIONB3YIOTCS
IedYeHoyHast u KocTHast (Gopmel. M3meHnenune
aKTHBHOCTH 3TOro (QepMeHTa HaOmromaeTcs
paubie, yem nosBienne ATAT u AcAT u sB-
JsIeTCsl IEpPBUYHBIM MPU3HAKOM 3a00JIeBaHUs
redeHd. Hapymenns B OMOXMMHUYECKHX TIO-
Ka3areisiX y TAaIlHeHTOB C KOPOHABHUPYCOM
CBSI3aHBI C OUCQYHKIHEH XOJAHTHOIHWTOB,
JIEKapCTBEHHON T'eIaTOTOKCUYHOCTBIO U BOC-
MANTUTETBHBIMH PEAKIUSIMHU, BIUAIOLINE Ha T1e-
YeHb. FIMMYHOOTIOCpEIOBaHHOE MTOBPEKACHUE
CBSI3aHO C aKTHBaNWed MakpoharoB W IUTO-
kuHOBbIM mTopMoM COVID-19, koTopsiit xa-
pakTepusyeTrcs TIOBBIIEHHEM OHOMapKepoB
BocniasieHusi: C-peakTUBHOTO OejKa, ChIBOPO-
TouHoro ¢eppuruna, JIAI [9].

B cBa3u ¢ uHDEKIMOHHON BCHBIIKON
COVID-2019, npowmsomen cboii B pabote
poTHUBOTYOepKyne3Hbx cimyx0. Illok, BBI-
3BaHHBIM  KOPOHABUPYCHOW  HWH(QEKIIHCH,
Ha HE3HAYUTEJIHHOE BPEMs CHHU3WJI PAHHIONO
JUAarHOCTHKY TyOepKyJe3a, 4TO IOBIHSIIO
Ha YBEJIMYCHUE €r0 PaclpoCTPaHEHusl, U, Clie-
JIOBAaTEIIbHO CMEPTHOCTH. Tak, B mepuof maH-
memun auarHoctuka Tybepkyneza LITHC co-
KpaTtuiachk BaBoe (mo 45,9%), a yucio MHBIX
JoKanu3auit 6oye3Hu Bo3pocio Ha 55,3%.
VY Tpetn OONMBHBIX TyOEpKy/lIe30M M KOpOHa-
BHUPYCHOM MH(EKunei, UCXOnHO OblI JuarHo-
ctupoBadn COVID-2019, ¢ nocneayoomum Bbl-
sBIeHneM TyOepkyse3a. CoracHO MOCIeTHIM
JAHHBIM, MPEIIONIaraeTcs, 9T0 KOMH(PEHKITUSI
ABJISIETCS] COMYTCTBYIOIIEH KOPOHABHPYCY, KO-
TOPBIN TO3BOJIMI BBISIBUTH CKPBITHIE CIydan

TyOepkyne3a. B pesynbrare MOXHO TpPUNTH
K BBIBOJLY, UYTO MEX/y STUMH JIByMsl 3a00JieBa-
HUSIMU KOPPEIAINN 00HApYyKEHO He OBLIO.

Hawnbonee 3HaunTENBHBIMU TpOOIEMaMHU
B 60oproe ¢ COVID-2019 sBnstoTcsi, B IEPBYIO
odepenlb, CHOCOOHOCTh TyOepKyie3a MacKu-
pOBaThCs MMOJI MTHEBMOHUIO BUPYCHOTO TE€HE3a.
Bo Bropyro ouepenp, yrposy mpeacTaBiseT
cama wH(pEKIHs W TPUMEHEHHEe WMMYHOMO-
IyTSITOPOB, KOTOPBIE, BO3MOXKHO, BIUSIIOT
Ha pEaKTHUBAIMIO JIATEHTHOTO TyOepKyiesa.
Bonee Toro, B cieacTBuM NMEpBUYHO BO3HHK-
nero TyOepkyne3a, y NalMeHTOB IOBBIIIA-
€TCSI PUCK BO3HUKHOBEHUS TSDKENIOW (HOPMBI
COVID-19, B cBs3M ¢ paHHUMH H3MEHEHUS-
MU TIAPEHXUMBI JIeTKHX, 00pa3yroTcs odaru
1 nHbuUIsTpatH oT 0,5 1m0 2 cM. B cBoem mc-
cnenoBanuu, KynwuaBeHss E.B. Mukpockomnu-
YEeCKH BBISBIsLIA CHOPMHUPOBAHHBIE TYOEpKY-
JIE3HbIE TPaHYNIEMBI C Ka3€O3HBIM HEKPO30M.
Tak e B paMKax HCCIEIOBaHMs OTMedYaaach
cxoxasa ¢ COVID-19 knetounas kaptuna. Ile-
PUBACKyJISIPHO OTMEUaJOCh SBIEHUE BACKY-
JIUTOB, BOCHAJINTEIHHO-KIETOYHON peaKlny,
NPEACTAaBICHHBIX CKOIUICHHEM Makpogaros
n muMponHeIx Ki1eTok. Kpome Toro, Obina 3a-
(uKCMpOBaHA aKTHBAIIMS MEXaHU3Ma TIOBPEXK-
JIEHUS] SHIOTENHs] MHUKPOCOCYIUCTOTO pycia
3a CU€T CKOTUICHUSI HEUTPO(IIIOB Ha BHYTPEH-
HEW MOBEPXHOCTU KAMWUISIPHOU CTEHKH U UX
MPUKJICUBAHUS K SHAOTCIIMATIBHBIM KJIETKaM.
B pesynsrare HacTynmano COKpalleHUE SHIO-
Tenus U oOpa3oBaHMe IIeNel, yepe3 KOTophle
BBIXOSIT HEUTPOPHMITEL. 3a CUET CBOUX MPOTEO0-
JTUTHYECKUX (PEPMEHTOB OHH HAYMHAIH BBI3BI-
BaTh MOBPEXJIEHUS 3TOTO CAMOTO 3HJIOTEIHS,
BIUIOTH 110 Oa3anbHOM MeMOpaHbl. MHBIME
CJIOBaMH, MPOUCXOJWIIO IOBBIILIEHUE MPOHU-
[TAEMOCTH MHKDPOCOCYIIOB B PE3YJIETATE YEro
YCHIIMBAJICS TIEPEX0]] JKUIAKOCTH, Colep KaIeit
HEUTPODUIIBI, MOHOITUTHI U JICHKOIINTHI U3 CO-
CylI0B B MHTEPCTHIHAIBHYIO TKaHb — Pa3BH-
BAJICSI MHTEPCTULMAJIBHBIA M aJbBEOJAPHBIN
orex [10, 11].

B paBHOW cremeHu, HO HE CBSI3aHHOM
MeXIy Cco0Oi OJHOMOMEHTHBIM TEUYeHHUE
ocTpo-Tporpeccupyromias popma TyoepKyies3a
u COVID-19, naet ummpoko BeIpakeHHOE Tu-
¢y3Ho-anbBeossipHoe  moBpexaeHue (JAIT)
C HAJIMYMEM B MPOCBETE allbBEON MaKpo(dharos
Y THAIMHOBBIX MeMOpaH. bricTpoTa pa3BuTus
npusHakoB JAIl npu TyOepkynese, cBsizaHa,
BO-TIEPBBIX, C KPATKOBPEMEHHBIM MPOTEKaHU-
eM 0OoJIe3HH, a BO-BTOPBIX, C BIUSTHHEM HH(EK-
UM, YCYT'YOJSIFOIEH TOKCHUeCKUd dS(PeKT
Ha ’HAOTENHH cocyaos [12].

Jns  Takoro XpOHHYECKOTO 3a0oieBa-
HUA, Kak caxapHbiii auaber (CII), xapaktep-
HBIMH CTaJH TI0Ka3aTelld BBICOKOW JIeTallb-
HocTH Tipu TeueHuu Oonesnu COVID-19.
CaxapHplii AMabeT — 3TO SHIOKPUHHOE 3a-
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OoyieBaHME, XapaKTEPU3YIOLIEEeCs] XpOHUYe-
CKUM TIOBBIIICHHEM YPOBHS caxapa B KPOBH
BCJIEJICTBHE a0CONIOTHOTO WM OTHOCHTEIh-
Horo nedurura mHCYnUHA. Cpeam OCIoXKHe-
HAA 3TOTO HEWH(EKITMOHHOTO 3a00JeBaHUS
ABNsAeTCs AuabeTndeckas OoNe3Hb TOYEK
(ABII). ITo HekoTOpHIM AAHHBIM, TOCHHUTAIHU-
3ausi ¢ COVID-19 y 6onpabix CII mocrtura-
eT 35,5%. Takas BpICOKast ysI3BUMOCTb 3TOTO
KOHTHUHTEHTA JIFOJIel CBs3aHa C 0COOEHHOCTSI-
mu Teuenus CJI. Bexymryro pons wrpaeT WH-
CYJIMHOPE3UCTCHTHOCT U THUICPITIUKEMUS.
Bo3Hukaer ocna0ieHMe HWMMYHHOTO OTBE-
Ta Ha OaKTepualbHBIC M BUPYCHBIC arcHTHI,
YTO CHOCOOCTBYEeT pa3BUTHIO WH(DEKIUH,
BKJIIOYast Jjerouydele. IlamueHTt, 3a0oeBIIMit
KOpOHAaBHPYCHON WH(MEKIMEH B pe3ynprare
YK€ UMCIOIICToCsA CHUXXCHHOI'O MMMYHUTCTA,
MO/IBEpraeTcsl IUTOKUHOBOMY IITOPMY. OTO
CUCTEMHasi THICPBOCHAINTEIILHAS PEaKIUs,
CBSI3aHHAs C aKTHBAIMEW TYYHBIX KJIETOK, Ma-
KpodaroB ¥ JIEHKOIIUTOB, a TaKKe C BBICBO-
OOKIeHNEeM TPOBOCTIATUTEIHHBIX ITUTOKUHOB.
Bbonpmas KOHIOCHTpauud MEIANAaTOPOB MOKET
MPUBECTH K albTepallii reMarodHiedannye-
CKoro Oapbepa K HEPBHO-TICUXMUYECKUM pac-
ctpoiictBaM. I'eHom SARS-CoV-2 umeer BbI-
coknii apduHUTET K perenTopamM OOJIHHBIX,
y KOTOpBHIX OoJiee BBIpaXCHHAS JKCIIPECCH
pPEelenToOpoOB  aHTHOTEH3WH-TIPEBPALIAIOIIETO
¢depmenta 2. BcemeactBue uvero Bupyc Oec-
MPEMSTCTBEHHO TONaJaeT B OPraHU3M U IO-
pakaer opraHbel-MulieHd. MIMEHHO TO3TOMY,
caxapHbIi TuabeT SIBISETCS OIHUM W3 IIPeH-
KTOPOB HEOJIATONIPHUATHOTO MCXO/Aa WH(EKITUN
COVID-19 [13,14].

TeueHne KOpPOHABUPYCHOH  WH(EKIHUH
y BUY-uHpHUunpoBaHHBIX HUMEET Psiji 0COOEH-
HOCTe. Psit aBTOpOB OAUEpKUBAET BAXKHOCTh
paBUILHON muddepeHInaIbHON THarHOCTH-
kH, Tak Kak npu Hammauun COVID-19 na dhone
UMMYHOJIe(DUITUTa CYIIECTBYET BEPOATHOCTD
MPOIYCTUTh APYTrue HHTEPCTULHAILHBIE ITHEB-
MOHHH, TaKH€ KaK ITHEBMOIIMCTHAs, KOTOpas
IIOpO¥i pa3BUBaAETCS NMPU CHUKEHHOM UMMYHH-
tere [15].

Taxxe HEOMAroMpUATHBEIM (HaKTOPOM MO-
JKET BBICTYINaTh CTapYecKHid BO3pacT M Jpy-
rag XpoHudeckas naronorus nomumo BHNU-
nHpexnuu. HecBoeBpemeHHas AHMarHOCTHKA
YU OTCYTCTBHE IPABHIEHOW (hapMakoTepariu
B TIEPUOJ MMHUEMHUH KOPOHABUPYCHON WH(EK-
MU MOXKET OKa3aTh IMaryoOHoe BO3IEWCTBHE
Ha JJAaHHYIO TPYIITy OOJBHBIX U IPUBECTH K I10-
BBINICHUIO JICTAJbHOCTH, TaK KaK BO3MOXKHO
HEKOTOPOE OrpaHHYCHHUE AOCTYNa K KBanudu-
IMPOBAaHHOW MENUIIMHCKON TIOMOIIU B CBS3U
C TepenucIIoOKaiel MeIUINHCKAX COTPYIHH-
KOB. B 3TOM citydae npensaraioT nCroiab30BaTh
JUCTAHLIMOHHYI0O MEIUIIMHY, KOTOpas MOXET
IIO3BOJIUTH OTCICKHUBAThL COCTOAHHUEC TaKHUX
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OOJIbHBIX 0€3 MOBBILIEHHUS PUCKA UX WHOHUIIU-
poBanus COVID-19 [16].

Takke B CBOHMX HCCIICAOBAHUAX YUCHBIC
OTMeUaroT W oOpaTHBIN (akT: BO BpeMs dIIH-
JIEMHH KOPOHABUPYCHON WMH(EKIUU HE CTOUT
3a0bIBaTh W Mpo nangemuto BUY-undeknumy,
KOTOpass MOXET OCIOXHATHCS BUPYCHBI-
MU [THEBMOHMSIMH, KOTOpblE B IOCIEIHEE
BpEeMs YacTO MPHUHUMAIOT 3a OCIOXHEHHUE
COVID-19 [17].

3aKkjIoueHue

KoponaBupycHass nH(peKnns mMeeT 0co-
OCHHOCTH TEUCHUS IIPU COUYCTAHHOW XPOHHYE-
CKO MMaToJIOTHH BHYTPEHHUX opraHoB. Ocoboe
BHHUMaHHE o0Opamaet Ha ceOsl MOBBIICHHE Jie-
TaTbHOCTU CPEIX TAIMEHTOB, CTPAJIAOIIUMHU
TakKUMH 3a00JeBaHMSAMH, KaK CaxXapHBIA AHa-
0eT, aJKOTOJN3M, BHPYCHBIE TeIaTUTHl M XPO-
HUYecKas 00Je3Hb Mmouek. s mpenoTBparie-
HUSI BO3MOYKHBIX OCJIOKHEHUW CpPEeAu NaHHOU
TpyNIbl TAIlMEHTOB HEOOXOIUMO IPOBOIUTH
BCEBO3MOXHBIE TIPEBEHTUBHBIC MEpPbHI, TaKUe
KaK BaKIIMHAIUS, CBOEBPEMEHHAsI AUarHOCTH-
Ka W pammoHanbHas (apmakorepanus. CBo-
eBpeMeHHass WH()pOPMHUPOBAHHOCTH M JOCTYI
NMOAOOHBIX OOJBHBIX K KBAIM(UIIMPOBAHHOM
MOMOIIY TO3BOJUT CHU3UTH PUCKU BO3MOXK-
HBIX OCJIOKHEHUH M MPOLICHT JIETATBHOCTH.
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OnHOiT U3 MHOXKECTBEHHBIX IPOOJIEM, IMEIOIIHX aKTYalbHOCTh B 00JaCTH COBPEMCHHOIN MEINLIMHBI, SBISCTCS
HEBPOTHYECKOE PACCTPOICTBO, puBoIALIee K OecconHule. Ha naHHbI MOMEHT Bce OOJIbIlIe BHUMAHUS yAEIAeTCs
TeHJIEPHBIM 0COOCHHOCTSIM B [IATOJIOTHHU PA3JIMYHBIX OPTaHOB U CHCTEM denoBeka. Takike Bo3pacTaeT HHTEpEC K SIB-
JeHnI0 KoMopbuaHocTr. [103TOMy BOHPOC M3y4eHHS MOJIOBOTO AeMOp(U3Ma HEBPOTHIECKUX PACCTPONCTB U Gec-
COHHHILIBI Ha POHE COYETaHHBIX 3200 IeBaHMIL SBISACTCS aKTYaIbHOH TeMOM JUIsl HAyYHBIX HCCIeOBaHMil. B ankeTH-
poBaHMY NPHHSUIH ydacTre 107 yenoBek, KOTOPHIX HOJEIMIN Ha 2 TPYIIBI B 3aBUCHMOCTH OT 11os1a. OIpoIIeHHbIM
OBLIO MPEIOKEHO OTBETUTH HA BOMPOCH! ABYX TECTOB. IIepBBIM SBIACTCS METOAMKA SKCIPECC-ANATHOCTHKH He-
Bpo3a K. Xeka u X. Xecca, BTOpBIM — ONPOCHHK JJs OLEHKH TsbkecTu OeccoHHuibl (ISI). Taxxke yuacTHHKaM
AQHKCTHPOBAHUS HEOOXOOUMO OBUIO yKa3aTh HAIMUYKE MM OTCYTCTBHE XPOHHYECKUX 3a00JICBaHUH Pa3HBIX CHCTEM
OpraHoB. BbIIO BBISBICHO, 4TO OOJBLIEC MPEIPACIIONOKEHBI K (DOPMHUPOBAHUIO HEBPOTHUECKHUX OonesHel u Oec-
COHHHILIC OINPOIICHHbIE JKEHCKOro mnosa. OJHAKO CaMBIMH PACIPOCTPAHEHHBIMH XPOHMYECKHMHM 3a00JI€BaHUSIMU
CpeIr YKEHCKOTO U MY)XCKOTO IIOJIa SIBJISIOTCS 0OJe3HH HEepBHOH cHcTeMbl. OIpOIIeHHbIE )KEHCKOTO MOja Jalle
oTMedain y cebst Haanure 3a00IeBaHMi OIIOPHO-ABUTaTEIBHOTO allapara i CepACYHO-COCYUCTON CHCTEMBbI. AH-
KETHpPYEMbIE MYXCKOTO I0JIa Yallle yKa3bIBaJIn HATMYHUE B AHAMHE3€ XPOHHYECKOH MaTONIOTUH OPIaHOB JIbIXaHHS.

KuroueBbie cjioBa: HEBPOTHYECCKHUE pacchoi’lcTBa, HHCOMHMSA, METOAMKA IKCIIPECC — TUATHOCTHKH HEBPO3a K. Xeka

u X. Xecca, ONIPOCHUK ISl OLIEHKH THKECTH ﬁeccommuu, re’aep

GENDER FEATURES OF NEUROTIC DISORDERS
AND INSOMNIA IN COMORBID PATHOLOGY

Sazonov P.A., Dubovskaya A.Yu., Mokasheva Ev.N., Mokasheva Ek.N.
«Voronezh State Medical University named after N. N. Burdenkoy» Ministry of Health
of the Russian Federation, Voronezh, e-mail: sazonov36rus@gmail.com

One of the multiple problems that are relevant in the field of modern medicine is a neurotic disorder that leads
to insomnia. At the moment, more and more attention is being paid to gender peculiarities in the pathology of various
human organs and systems. There is also an increasing interest in the phenomenon of comorbidity. Therefore, the
issue of studying the sexual demorphism of neurotic disorders and insomnia against the background of combined
diseases is an urgent topic for scientific research. 107 people took part in the survey, who were divided into 2 groups
depending on gender. The respondents were asked to answer the questions of two tests. The first is the technique
of express diagnosis of neurosis by K. Heck and H. Hess. The second is a questionnaire for assessing the severity
of insomnia (ISI). Also, the survey participants had to indicate the presence or absence of chronic diseases of
different organ systems. It was revealed that female respondents were more predisposed to the formation of neurotic
diseases and insomnia. However, the most common chronic diseases among women and men are diseases of the
nervous system. Female respondents more often noted the presence of diseases of the musculoskeletal system and
cardiovascular system. Male respondents more often indicated the presence of a history of chronic pathology of the

respiratory system.

Keywords: neurotic disorders, insomnia, the technique of express diagnosis of neurosis K. Heck and H. Hessa, Insomnia

Severity Index (ISI), gender

OnHOl U3 MHOXXECTBEHHBIX Mpo0IieM, nMe-
IOINX aKTyaJIbHOCTh B OONIACTH COBPEMEHHOI
MEIWINHEL, SIBIISIETCS HEBPOTHYECKOE PACCTPOM-
CTBO, IpuBoOAALIee kK 6becconHuie. HenmpepriBHO
YCKOPSIIOIIMICS TEMI JKU3HU M COLMANIbHAs
HECTaOMIBHOCTh MPUBOAAT B TIOCIETHEE Je-
CATHJIETUE K HAPYIICHUIO (YHKIIMOHHPOBAHUSI
JMYHOCTH B OKPY’KAIOIIEM MHUPE, YTO TPOSBIIA-
€TCsl YBEIMYEHHUEM YHCIIa PAacCTPOMCTB (yHK-
IIHOHAJIFHOTO CIIeKTpa. Bce yaie Mbl cTamku-
BaeMcCs C HapyLIIEHHUSMH JBIKEHMH, MaMsITH,
3peHHs KOHBEPCHOHHOTO XapakTepa, 4To CO37a-
€T 3HAYUTENbHBIE TPYTHOCTH JUISl TUATHOCTHKH
Y Teparuy TaKuX OONBHBIX, a TAKKE YBEINIH-
BaCT CPOKH HETPYIOCIOCOOHOCTH TMAaI[IEHTOB
¥ MaTepHajbHbIE 3aTpaThl rOCYIapCTBa Ha HUX
JedyeHre. B miaHe OMarHOCTHKH HEOOXOTMMO

YUUTHIBATH AHAMHECTHYECKUE CBEACHUS, Ipe-
MOPOHMIHBIC YEPTHI JIMYHOCTH U e (PyHKITHO-
HUPOBAaHUE B OKPY’KAIOLIEHN COLIMAIBHOM cpene,
OCOOCHHOCTH BO3HHUKHOBCHHSI U PA3BUTHUS HE-
BPOJIOTHUECKUX HapyIICHUH (JBUTaTEIbHBIX,
YyBCTBHUTEILHBIX, 3pPUTEIBHBIX) [1].

Ha nanHBIT MOMEHT OeccOHHHIIA (MHCOM-
HUS) XapaKTepU3yeTcsl Pa3InIHBIMU HapyIile-
HUSIMH, KOTOPBIE COTIPOBOXKIAIOTCS TIPOOIEM-
HBbIM 3aChIIAHUEM W HAPYIICHUEM IJIyOHHBI
cHa. CuMnToMamMu 3TOM OOJIC3HH SIBIISIFOTCS:
HEBO3MOXKHOCTb 3aCHYTh B TEUEHUE JJIUTEIb-
HOTO BPEMEHH, OTCYTCTBUE CHA B HOYHOE BpE-
MS W YacThle MPOOYKIEHHS, MOCIEe KOTOPBIX
CJIOKHO 3aCHYTH [2].

Wucomuust mpuBomuT K cbosiMm B pabote
LEHTPAJIbHOW HEPBHOM CUCTEMBI. Y YEJIOBEKa
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najaet paboToCIOCOOHOCTh, MOBBIMIACTCS Pa3-
JPAXKUTEIHLHOCTD, U HEPEIKO MOT'YT Pa3BUBATh-
Csl JICTIPECCUBHBIE COCTOSTHHS, KOTOPBIE TTOTOM
MEPEXOMIAT B HEBPOTHUYECCKHE PACCTPOUCTBA.

PaccTpoiicTBa HEBpPOTUYECKOIO  Xapak-
Tepa — OTO 3abojieBaHus, (HOPMUPYIOIIHE-
Csa oA BJIHUAHHUEM IICUXOI'€HHBIX (baKTOpOB,
Pa3HOOOpPa3HOTO  KIMHUYECKOTO  TECUYCHUS.
OHM He U3MEHSIOT JINYHOCTh YeJOBeKa U OC-
BEJIOMJICHHOCTB O 0O0JIE3HH, HAPYIIIAIOT TOJIBKO
OTJIeIbHBIC 001ACTH KOTHUTHBHBIX MTPOIIECCOB.
JlaHHBIE pPacCTPOMCTBA HE COMPOBOXKIAIOTCS
rpyOBIMH HapyIICHUSIMH TIOBEICHHUS M OCTPBIM
HCKaXXCHUEM BOCIPHATUS PEANBHOTO MHpA,
TO €CTh MCUXOTHUCCKUMHU SBICHUSIMHU, HO MO-
T'YT CHU3UTh KAUECTBO JKU3HHU.

OTHOJNIOTUST HEBPOTHUYECKUX PACCTPOMCTB
00yCJIOBJICHAa TICUXUYECKUMH TpPaBMaMHU, Tak
HJIN UHaA4YC I10J BO3I[€I>'ICTBHCM KOTOPBIX Y-
JOBEYECKas IICHTpalbHAs HEPBHAs CHCTEMa
B 00JIaCTH KOPBI TOJIOBHOTO MO3ra Oy/IeT mepe-
IpyXaTthCsl MPOIECCAMU BO30YKICHHS U TOP-
MokeHus [3].

B pa3BuTtHu HEBPO30B OOJBIIYIO POJIb
urpac€tT KOHCTUTYHIHMA W HACJICACTBCHHOCTL.
Cunrtaercs, 4TO 4amie CTPaJAIOT OT JaHHOMN
MATOJIOTHH JIFOMM aCTEHHYESCKOTO THIA TEI0C-
JIOKEHHMSI, & TAKXKe JIUIIA XKSHCKOTOo TI0JIa CTap-
me 20 mer. CocoOCTBYeT HEBPOTHYCCKUM
3a00JICBaHISIM HAIMINE COMAaTHICCKUX 00mIe3-
HEH, KOTOpbIe CHOPMHUPOBAIUCH MOCTE HHPEK-
LIMOHHOTO MPOIECCa WM MPOAOIIKUTEIBHO-
ro crpecca [4].

B maroreHese HEBpPO30B TaKkKe HMEIOT
3HaueHHEe HapylIeHHUs B OOMeHe HelipoMenu-
aTopoB, B IEPBYIO OYEpEIb KaTEXOJIAMHUHOB.
Hespo3 moxer chopMupoBaThCst B pe3yJibrare
JUIUTEBHOTO CTPeCcca UIIU MPH JETIPECCUU, KO-
TOpbIC B JalbHEUIIIEM MOTYT MPUBECTH K Oec-
COHHHIIE. DTO CBS3BIBAIOT C TEM, UTO B KPOBH
YBEIMYUBACTCS YPOBEHD KATEXOJIaMHUHOB.

TpeBoxHO-poOHIECKHE paccrtpoiicTBa
COTPOBOXKIAIOTCS CTPaxOM, CJICIOBATENBHO,
Y TOBBINICHUEM YPOBHS aJIpCHAIIMHA B KPOBHU.
IIpu uctepuyeckux paccTpoiCcTBaX BhIICISA-
eTcs Oonbliie HopajapeHanuHa. [locTeneHHO
HACTYIaeT MCTOUICHUE CHMIIATOa[pEHAIOBOM
U TUNO(U3aPHO-HANMIOYEHHUKOBOW CHCTEM,
BBISBIISIFOTCSL HAPYIIEHUS] B 0OMEHE TITFOKOKOP-
TukouJI0B. OnHON U3 (HOpM HEBPOTHUYECKUX
paccTpPOMCTB SBIACTCS TaKXKe HEBPACTCHHS.
[oBbIlIEHHAS YTOMIIIEMOCTbh, CIA0OCTh, pas-
JPaXKUTENLHOCTh, TPEBOXKHBIE CHOBHJICHUS,
TOJIOBHasA 6OHB, YacCTbIC CUMIITOMEI Y 60HBHBIX
¢ momoOHo# maronoruer. Cnabocth U ObI-
CTpasi YTOMJIIEMOCTb MOTYT COIPOBOXIATHCS
COHJIMBOCTBIO B JTHEBHOE BPEMs, B TO BpEMsI
KaK HOYbIO OeCIIOKONT OeccoHHMIIA. | 0T0BHEIE
00JIN Pa3HOM JIOKaJIM3alui 1 HHTCHCUBHOCTH,
4acTO BO3HUKAIOT Ha (DOHE YMCTBEHHOW Ha-
rpy3ku. HeBpacTeHMH YacTo COILyTCTBYIOT

camble pazHOOOpa3HbIe kKajoObl (cepauedue-
HUE, HapYIICHUE alleTUTa, roJOBHEIC 00JIN).
Hanayo ¢opMy HEBPOTHYECKOTO PacCcTpOii-
cTBa cienyeT nuddepeHnpoBarh ¢ cCoMaTHye-
CKOM ITaTOJIOTHEH.

IIpn ycraHoBke nuarHosa, HEOOXOAMMO
YUHUTHIBATH HUKCIIPUBEICHHBIC BUJBI HEBPO-
TUYECKUX paccTporcTB. [Ipu3HakoM TpeBOX-
HO-(hoOMUYeCKHX OOJNe3HEeH BHICTYIAaeT pe3Koe
MTOBBIIIICHUE TPEBOKHOCTH M TIOSIBIICHHUE CTpa-
xa. IMeroT MecTo OBITh TaKXKe M 00CECCHUBHO-
KOMITYJIbCHBHBIC ~PacCTPOWMCTBA, OCHOBHBIM
CUMITOMOM KOTOPBIX SIBIIIETCS TIOSIBJICHUE
HaBA3UMBBIX UeH u nedctBuil. Yacto BeTpe-
YalOTCs aCTEHWYECKHE PACCTPONCTBA, Xapak-
TEPU3YIOUINECS] CHHAPOMOM  XPOHHYECKOMH
ycrajoctu. [Ipu3HakamMu B JaHHOM Ciydae
BbICTymaeT obmas caabocTh, JTaOMIBHOCTH
HACTPOCHMsI, JHEBHAs COHJIUBOCTh. Henb3s
3a0bIBaTh U TPO COMATO(POPMHBIA BHI pac-
CTPOHUCTB, KIMHUYECKH CXOXHHA C COMarTH-
YeCKUMH, HO HE TpeArnoiarammuid du3nde-
CKOM OCHOBBI. Takke HEOOXOZMMO OTMETHUTh
paccTpoicTBa AWCCOIMAaTUBHOTO XapakTepa,
KOTOpBIE TMOAPa3yMEBAIOT HAPYIIECHUS OIly-
IICHUW W JBUTaTenbHOW (yHKumu. PaHee sTn
3a00IeBaHMS OTHOCHITUCH K ICTEPUUECKUM He-
Bpo3am [4].

Ilpu ommcannm kimaccuUKAWK W KITU-
HUYECKUX MPOSBICHUN HEBPOTHUYECKHUX pac-
CTPOWCTB B MEPBYIO OYEPEIh YIOMHUHAIOTCS
pasnuuHble cTpaxu. Tak HasbiBatoTcs (GoOuw,
KOTOPBIE MPOSIBIISAIOTCS TIO-Pa3HOMY: CTpax BbI-
CTYIUICHHUS TIepe]] MyOIUKOH, MK, HaIIpUMeEp,
0OSI3HL TOJIBI, 3aMKHYTOTO TIPOCTPAHCTBA
WM OTKPBITBIX TpocTpaHcTB [5]. CymecTBy-
I0T TAaHWUYECKHE aTaKu M MPUCTYIBI MaHUKH,
KOTOpbIC HAYMHAIOTCS, KaK IMPaBUIIO, BHE3all-
HO M JOCTHIalOT IIMKOBOT'O COCTOSHHUS IO-
CTaTOYHO OBICTPO. XapaKTepHBIE CHMIITOMBI
BKJIFOUAIOT OOJIEBBIE OIMYIICHHWS B 0O0JIacTH
TPYIHON KIETKH, TOJOBOKPYKEHHE, JIPOXKb
W OUIyIICHWE YyAylIbs. B Kiaccudukaimro
BXOJIAT OCCIIOKOWCTBO U TPEBOXKHOCTh — OT-
pUIIaTeTbHbIE SMOIIMOHAIFHBIC TICPEKUBAHNS,
a TaK)Xe CKJIOHHOCTb ITOCTOSHHO OXKHIaTh
Yero-To HEraTMBHOIO M ONACHOIro0. DIIN304aM
TPEBOXKHOTO PACCTPOUCTBA YACTO COITYTCTBY-
et genpeccus. Cpeu KIMHUYECKHX MPOSB-
JICHW HEBPOTHYECKUX PACCTPOUCTB YACTO
BCTpeYaeTcs TaKoe sIBIIEHUE, KaK HaBs3YHBHIE
MBICITH, KOTOpBIE HE HaroT Mokos. Ilpm 3Tom
CIIOHO TIEPEKJIIOUYNTh BHUMAaHWC Ha NIPyTrHe
00bekThl. Takke B KiIacCH(HKAILMIO BKIIHOUA-
10T UJICH, B TOM YHCJIE U 00pa3bl, KOTOPHIC MO~
CTOSTHHO (PMKCHPYIOTCS B CO3HAHUU YCIIOBEKA.
OHU pa3ryaroTcs 1Mo COEPIKaHHI0, HO BCETa
0OJIC3HEHHBI, M YEIIOBEK ITBITACTCS MM COIPO-
TUBIATHCA. VIMEOT MecTO OBITh M OEHCTBUA
KOMITYJIbCUBHOTO XapakTepa, IPeJCTaBIIsIIO-
npe u3 ce0sl CTEPEOTUITHBIC NIEHCTBUSI, KOTO-
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pBle HOCAT TATOCTHBIM XapakTep s 4eso-
Beka. OHUM M3 KpUTEPUEB HEBPOTHUECKUX
pacCTpPOMCTB CIYKUT MOJABEPKEHHOCTh HC-
KJIFOUUTENBHBIM CTpeccopaM: IMCUXUYECKUM,
(hM3UIECKUM U COITHATBHBIM. DTO MOXKET OBITh
TPaBMHPYIOLIKH OMBIT (HaIpUMep, CTUXHITHOE
OezncTBUE), KOTOPBIN CEpbe3HO yrpoxaeTr (u-
3UYECKOH, SMOLIMOHAIBHON WM COLMANBbHOMN
[IEJIOCTHOCTH 4YeJIOBeKa W TpedyeT OT Hero
aJIanTa K HOBBIM 00CTOsITeNThcTBaM. Betpe-
YaIOTCS «IEPEKUBAHUSD) CTPECCOBOIO BO3JEH-
ctBUs. UHAUBUJ KaXIblid pa3, CHOBa U CHOBA,
BCIIOMHHAET COOBITHE TPABMHUPYIOIIETO XapakK-
Tepa M MEPEeKUBACT AAHHOE COOBITHE BHOBb.
Jis HEeKOTOpPBIX JIOAEH XapakTepHO wn3bera-
HHE CTPECCOBBIX OOCTOSATENHCTB M CHUTYyaIlWH,
KOTOPBIE HAIIOMUHAIOT YEJIOBEKY O TPaBMUPY-
fouieM coobiTuu. OIHUM M3 BapuUaHTOB MpO-
SIBJICHMM HEBPOTHUUYECKUX PACCTPOMCTB MOLYT
OBITh MPHU3HAKMA TMOBBIMICHUSA MCHUXUYECKOTO
BO30YK/JICHHS ¥ YYBCTBUTEIHLHOCTH [6].

Ha nanHbIil MOMEHT Bee 00JIbIlIe BHUMAHUS
YAENAeTCs TeHIEPHBIM OCOOCHHOCTSIM B I1aTO-
JIOTHH Pa3NUYHBIX OPTaHOB M CHUCTEM HeJIOBe-
Ka. JKeHIIMHBI CTpajgaroT OT JENPECCUBHBIX
paccTpoiicTB B 2 pasa yaile, YeM MY>KYUHBI.
HecmoTps Ha cxoecTh B KIMHUYECKOM IIPO-
SIBIICHUU, 3MHU30/bl ACTPECCUU Yy JIHIL] HKEHCKO-
ro IoJjla IpOTEKarT Aoiblle W yame. [lomu-
MO 3TOTO, (POPMUPOBAHUE JaHHON MMATOJIOTUH
y JKEHIIMH CBS3bIBAIOT C TEepUOJaMM, Korja
MIPOUCXOAUT H3MEHEHHE HEeWpOryMopanbHOMI
perynsiuu opraHu3Ma (Hampumep, Ha QoHe
oepeMeHHOCTH). Takke HEOOXOIUMO OTMe-
TUTh, YTO MY>KYHHBI Ha ()OHE AETIPECCHUH JaIle
YIOTPEONSIOT ANKOTOJILHBIE HAIUTKUA W Hap-
KOTUYECKHE BEIIECTBA, a Y KEHIIMH B JAHHOM
cilyyae mnpeoOnafacT HapylLIeHHE MHILEBOTO
MTOBEIEHUS U MTPOOJIEMBI CO CHOM [7].

Takxe BO3pacTaeT HHTEPEC K SBICHUIO
KOMOpOMAHOCTH. B mocnennee BpeMsi yBenn-
YUBaeTCcs KOJIMYECTBO MAIMEHTOB ¢ 5 1 Oonee
COYETaHHBIMM TaTOJOTHSIMM, YTO CBS3BIBAIOT
C YBEJIIMYEHHEM NPOJODKUTEIBHOCTH KU3HHU.
CymecTByeT HeCKOIIBKO MTPO0IeM, acCOLUUPO-
BAaHHBIX C 3TUM BompocoM. HemocratouHo us-
YYeHBI PUYHUHBI H MEXaHU3MBI KOMOPOHUTHBIX
3a00JeBaHmii, OTCYyTCTBHE MOJTHON Kiaccudu-
Kalliu, CJIOKHOCTH B Ha3HaYeHWM JICUEHUS,
TaK Kak 4acTO MPHUCYTCTBYET MOJIUIIPArMa3us
IIpY HaJIMYWUU HECKOJIBKHUX Oone3nel [8].

[Ipu omvcaHuM 3THOJOTUU BBILLICONUCAH-
HOH IaTOJIOTMM BBIAEISIOT CIEAYIOLINE PYyII-
Bl IPUYUH: BHEIIHUE U BHyTpeHHue. K mep-
BOW OTHOCST OMNpeJeNieHHbIH 00pa3 >KW3HH,
BJIMSHUE DKOJIOTHYECKUX (PAKTOPOB, COLUAIIb-
HBI CTaTycC, JEKapCTBEHHA KOMOPOWIHOCTS,
a KO BTOPOH — I€HETHYECKYI0 MpPEeapacrono-
JKEHHOCTb, OJUHAKOBBI 3THONATOI€HE3 He-
KOTOpBIX 3aboneBanuii. OnpeaeieHHyI0 POihb
B JIaHHBIX 3200JIEBAaHUSIX OTBOMAST JIUTEHETHU-

61

YECKUM TpaHC(hopMaIisIM, TPUMEPOM SIBJISCT-
cs1 cooit metuuposanus JIHK [8, 9].

K coxanenuto, uem crapiie manueHT, TeEM
0oJIBIIIe y HETO COYEeTaHHBIX 3a00JIeBaHUN. JTO
YCIIOKHSIET COCTOSHHE W YBEIWIHBAET CTOH-
MOCTb JICUCHUS TTOJJOOHBIX OOJBHBIX, a TaKKE
ycyryOnsieT mporuos [9].

B cBsi3u ¢ BhllIEyKa3aHHBIM, Ha HACTO-
AU MOMEHT BONPOC H3YYEHHS IIOJIOBOTO
neMopduzMa HEBPOTHYECKHUX PACCTPOUCTB
1 OcccoHHMIBI HA (DOHE COYETAHHBIX 3aboire-
BaHUU SIBJISIETCS] AaKTyaJIbHOM TEMOM AJIs Hay4-
HBIX UCCJICOBAaHUM.

Iens uccrnenoBanust — U3y4UTh FreHACPHBIC
OCOOCHHOCTH HEBPOTHYECKHX pPacCTPOMCTB
Y MTHCOMHHH TIPA KOMOPOHTHOM MATOIOTHH.

MarepuaJj 4 MeTOIbI UCCJIETOBAHUS

B aHKkeTMpOBaHWM TIPHHSIN y4acTHE
107 dgemoBex B Bo3pacte or 17 mo 50 jer.
OnpomeHHbIM OBUIO TPEAJIOKEHO OTBETUTH
Ha BONPOCHI JBYX TecTOB. [lepBbIM sBIsieTCS
METO/IMKA JKCIpecc-AnarHoCTUKU HeBposa K.
Xeka n X. Xecca (mkana xamo6 BFB), BTo-
PBIM — ONPOCHUK JJISi OLIEHKH TSDKEeCTH Oec-
coununpl (ISI). Ecnu pecrionmeHT B cymme
Habupaet no meronuke K. Xeka u X. Xecca
ot 0 1023 6aJII0B, TO 3TO COOTBETCTBYET HU3KOM
HEBpOTH3aIu, Oonee 24 6aIIOB HHTEPIIPETH-
pyeTcs Kak BBICOKasi BEPOSTHOCTH (JOPMHPOBA-
HUs HeBpo3a. Eciu o onpocuuky ISI B cymme
aHKeTHpyeMblii Habupai ot 15 mo 21 Gamios,
TO JAHHBIN CIy4Yall MOXXHO UHTEPIPETUPOBATH
Kak MHCOMHHIO. O0 OTCYTCTBHU KIMHUYECKH
3HaYMMON OECCOHHUIIBI  CBHUIETEIHCTBYIOT
3Hayenne 6amwtoB ot 0 o 7. O moxmoporoBoit
WHCOMHHH TOBOPUT CyMMa 0aiioB oT 8 1o 14,
a TSOKEJION CTETIEHU JaHHOTO MaTOJIOTUYECKOTO
COCTOSIHMSI COOTBETCTBYIOT CyMMapHbI€ 3Haue-
HUsl 6ayutoB oT 22 g0 28. Takxke yyacTHUKaM
aHKETHPOBAHHUA HEOOXOIMMO OBUIO YKa3aTh
HaJIMYUe WIA OTCYTCTBHE XPOHUYECKHX 3a00-
JIEBaHWUH Pa3HBIX CHCTEM OPTaHOB.

Pesynbrarsl vccienoBaHus ObUTH CTATUCTH-
yeckr 00paboTaHbl C TOMOILIBIO CTaHAaPTHBIX
METO/IOB BapHAIlMOHHON CTaTUCTUKHU: pacyeT
CpeqHUX 3HAYCHWH, CTaHAApPTHOTO OTKJIOHE-
HUS, OIMOKK CPENHUX 3HAUYEHUH C MCIIONIb30-
BaHHeM NpuKIagHbIx mporpamMm STATISTICA
version 6.0 u Microsoft Excel 2011.

Pe3yabTaThl Hcce10BaHUS
U UX 00Cy:KIeHne

Bce onporienHble ObUTH TIOIENEHBI Ha /IBE
TpyHIbl B 3aBUCUMOCTH OT nona. ['pymnmy I co-
CTaBWJIM JIMLA >KEHCKOro moia (73 uesoBeka).
B rpynny II Bonun npencTaBuTenn My CKOTo
nona (34 denoBeka).

Cpennue 3Hauenus | rpynmnel mo metonu-
K€ DJKCIpPECC-IUAarHOCTUKM HEBpO3a COCTa-
Bunu 22,67+1,1. B rpynne 1l cpennue 3Haue-
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HUS B JaHHOM rpymnme cocrasuiu 14,35+0,7.
VY KEHIIMH MOoKa3aTeJd JaHHOTO OMPOCHHUKA
HaxoAATCsl Ha TpaHULe HOPMaJbHBIX 3Haye-
HUH, 9YTO HEOOXOIMMO HPHUHITH BO BHUMA-
HUE, [IOTOMY 4YTO B JAHHOM CJIy4yae BBICOK
puck ¢popMupoBaHus HEBpo3a. Takxe HE0O-
XOMMO YYHUTBIBAaTh (AKT TOTO, YTO CpEIHHE
3HaYeHUs] JaHHOTO OmpocHHKa B 1,5 pasa
BhllLIE B rpynmne L.

VY nun myxkckoro mnoja mo asnkete ISI
cpemHue 3HadeHHWsS cocraBuiau  7,7+0,38,
a 'y xenckoro — 10,89+0,54. B nmepBom cirydae
MOKa3aTeN HaXOJATCs ONMMKe K 3HAYCHUSIM,
KOTOpBIE CBUJETEILCTBYIOT 00 OTCYTCTBUH
HWHCOMHHH, @ BO BTOPOM K IapaMeTpaM, KOTo-
pble MHTEPHPETUPYIOTCS KaK IOAIOPOroBas
6ecconnuna. Ilo naHHOMY OIPOCHHUKY IOKa-
3arend | TpyIsl TaKke BBILIE, TI0 CPABHEHHIO
¢ rpymnoii II.

Cpenu aHkeTupoBaHHBIX B rpymmne [ 16%
(12 genoBek) B BOmpoce O XPOHHMUYECKUX 3a-
0oJieBaHMAX IBIXAaTEIbHOM CHUCTEMBI OTBETHU-
M HOJOXKUTENbHO. [IpOIeHT null KEHCKOro
nojia Oe3 3a00JieBaHUI OPraHOB JIBIXaHHS CO-
craBull 84% (61 genosek). Bo II rpynme 18%
(6 yenoBek) MyKYMH CTpaJaeT OT XpOHHUYeE-
CKOHl MaToJIoruu OpraHoB AbixaHus. IIpoueHt
JIUI] MYKCKOTO TIoJ1a 0e3 3a00JieBaHI OPraHoOB
IBIXaHuA cocTaBisieT 82% (28 denoBek).

B Bompoce 0 xpoHHUecKux 00JEe3HAX cep-
JIEYHO-COCYIUCTOU CHCTEMBI B | rpymnme Bbl-
Opasin yTBepauTENbHbIH 0TBeT 29% (21 veno-
Bek). Jlun, He nMeromux 3a001eBaHUN Cpeau
MAHHOW cucTeMbl opraHos, 71% (52 denoBe-
ka). Bo Il rpyme xonmdecTBo OONBHBIX C BBI-
HI€yKa3aHHOW IaToJOruel MEHbIIE U COCTaB-
nsiet 12% (4 genoseka), a 88% (30 denmorek)
MYXXYUH HE YKa3bIBalOT Haiu4due y cebs cep-
JEYHO-COCYHMCTBIX 3a00I€BaHUM.

Hccnenys Bompoc XpoHHYECKHX 3aloie-
BaHUH xemynouHo-kumredHoro Tpakra (OKKT),
B | rpymnme 66110 BBIsIBIIEHO 26% (19 denoBek)
OosbHBIX TPOTUB 74% (54 yenoBeka), OTpHLA-
ouMx y ceds Hanmuue OoJie3Hel JaHHOH cu-
ctembl opraHoB. Bo II rpymme npoueHT 6omb-
HBIX CYyIECTBEHHO HIXKE — 12% (4 duenoBeka).
88% pecnonaentoB (30 4emoBeK) My»KCKOTO
nojia He umeroT 3aboneBanmii KKT.

PaccmarpuBast BOpoc XpOHUYECKOH aTo-
JIOTMM MOYETOJIOBOHM cucteMsl, cpeau | rpyn-
bl BeIBIIeHO 14% (10 denmoBek) ompoIeH-
HBIX, OTBETUBLINX IOJIOKUTEJIBHO B JaHHOM
ciry4ae. 86% (63 uenmoBeka) )KEHIIUH HE UMe-
IOT TATOJIOTHH CPEIH 3TOM CHCTEMBI OPTaHOB.
Bo II rpynmne cTpanaroT OT BbIIEyKa3aHHBIX
3aboneBannii Tonbko 3% (1 dyenoBek) aH-
KeTUpoBaHHBIX. 97% (33 udenoBeka) Myxk-
YMH BbIOpall OTpULATEIbHBIA OTBET B JlaH-
HOM BOIIpOCE.

B I rpynne umeror xpoHudeckue 3adosne-
BaHUs OMOPHO-JIBUTATENBHOTO ammapara 32%

(23 uenoseka). CnemoBaTeNbHO, MOYTH Kax-
JIBIA TPETUH CTYJCHT MKEHCKOTO T0JIa CTPaacT
OT BBINIEyKa3aHHBIX Ooye3Her. 68% KeHIUH
HE UMEIOT AaHHOW maronoruil. Bo II rpymme
BBIOpaI YTBEPAWTEIBHBIN OTBET HA BOMPOC
0 HaJM4YMH 3a00JIeBaHHI OIIOPHO-IABHIATEIIb-
HOTO ammapara Bcero 6% (2 genoseka). 94%
(32 denoBeka) yka3aiu OTPHIATEILHBIA OTBET
B 3TOM CITy4ae.

OTBeuast Ha BOIIPOC O XPOHUIECKUX 3a00-
JIEBaHUSX SHAOKPUHHON cuctembl, 7% (5 de-
noBek) | rpynmbel oTMeTHNIM Hanmuumue y cels
nanHoi maronorun. 93% (68 yenoBek) ompo-
IICHHBIX JKEHIIUH He OOJICIOT SHAOKPUHHBIMU
3a0oneBanusmMu. Cpeay MyXYUH HET CTpajia-
IOIUX OT BHIMIEYKa3aHHBIX OOJIE3HEH.

OmanMu W3 HamboJiee pacnpoCTpPaHCH-
HBIX XPOHHYECKHUX 3a00JIcBaHUN HEPBHOH
CHUCTEMBI SIBIISIIOTCSL PACCTPONCTBA BereTaTUB-
HO¥1 c(hephl, MUTPEHB, HEBPAJITHH PA3IIMYHOTO
reHe3a. B I rpynne 34% omnpomeHHbIX 0TMe-
TWIA y ce0sl HaTudrue KaKoW-TO W3 BBIIIETIe-
PEYHCIICHHOW TaToJIOTHH (25 YeJIOBEK, MOUTH
Kaxaplil Tpetuit). KonmndyecTBo >keHIIWH, OT-
PUIAIOINUX Y ce0sl HaTMuue NaHHBIX 0oNe3HeH
cocraBisieT 66% (48 uenosek). Cpemm nuIl
II rpynmer BesiBneHo 15% (5 venoBek) aHke-
THPOBAaHHBIX, OTBETHUBIIUX YTBEPAUTEIHHO
Ha JaHHBIA Bompoc u 85% (29 uenosex), BHI-
OpaBILINX OTPHUIIATESIILHBIN OTBET.

B Hamie Bpemst HeOOXOAMMO YIENIATh OOJIb-
IIIc BHUMaHUSI TaKUM OOJIC3HSM TICUXUYECKON
ctepsl, Kak HEBPOTHUYECKHE 3a00JIeBaHNUs, Jie-
mpeccus, TPEBOTa W pPacCTPOMCTBA MUTAHUS.
B I rpymme BersiBieno 23% (17 genoBek) ompo-
IIICHHBIX, OTBETUBIIMX IMOJOXHUTEILHO Ha BO-
NPOC O HaJW4YMH BHILIICYKa3aHHBIX 3a0ojeBa-
Huil, a 77% (56 4YenoBek) aHKETUPOBAaHHBIX
JTAHHOH TPYTITHI BBIOpaIN OTPULIATEILHBIA OT-
BeT. Cpeny JIUIl MY>KCKOTO TI0JIa YTBEPIUTEIh-
HO B ATOM citydae otBeTiim 9% (3 denoBeka),
a2 91% (31 genoBek) OTMETHIIH, UTO HE CTpaa-
0T OT JaHHBIX 3a00JIeBaHHH.

[lonBomss mTorn o 3a00JIEBAEMOCTH Cpe-
1 JTaHHBIX JIByX TPYII, MOXHO BBIIEIHTB,
YTO CaMBIMH PACIPOCTPAHEHHBIMH XPOHUYE-
CKAMH OOJIE3HSIMH Cpeaul | TpyImsl SBISIOTCS
narosiorusi HepBHoM cucteMsl (34%, 25 ueno-
BEK), OMOpPHO-ABUraTensHoro ammapara (32%,
23 4YenmoBeka) W CEPACYHO-COCYOUCTOH CHU-
crembl (29%, 21 uyenosex). Hammenee pac-
MPOCTPAHEHHBIMH  SIBIITIOTCS  3a00JIeBaHUS
SHAOKPUHHOM cuctemsl (7%, 5 4emoBex) u Mo-
yenonoBo cuctemsl (14%, 10 genoBek).

Cpenu uccnenyemsix Il rpynmel aunupy-
IONUMH XPOHUYECKUMH 3a00JICBaHUSIMU  SIB-
JISIOTCS: TMATONOTHs OpraHoB abixaHus (18%,
6 denoBek) U HepBHOU cucteMsl (15%, 5 ge-
noBek). Hammenee gacto BCTpedaroTcs cpeau
MYXXUYHH XPOHHUYECKUE 3a00JIEBaHHUS MOYEIO-
noBoi cucremsl (3%, 1 genosek).
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BruiBoabI

U3 Bcero BBIIIEONMCaHHOTO MOXKHO CZETIaTh
3aKITIOYEHHE O TOM, YTO OOIBIIIE MPEAPACIIONO-
JKEHBI K ()OPMHUPOBAHHUIO HEBPOTHUECKUX 3a00-
JIeBaHUH W OECCOHHHMIIE OIPOIICHHBIE YKEHCKO-
TO I0J1a, OJJHAKO CAMBIMH PACTIPOCTPAHEHHBIMHU
XPOHUYECKHMHU 3a00JICBaHUSIMH CPEU  IKCH-
CKOTO M MYKCKOTO TIOJia SIBIISTEOTCSL OONE3HU
HepBHOU cucteMbl. Hannuue HapymeHuil cHa
OKa3bIBA€T BBIPAKEHHOE BO3ICWCTBHE Ha Cep-
JICYHO-COCYIMCTYIO, HEPBHYIO U DHJOKPUHHYIO
CHUCTEMBI, YTO B CBOIO OUCPLCIb MOXKCT HCTaTUB-
HO CKa3aThCs Ha Pa0bOTEe OCTAIILHBIX OPraHoB
U CHUCTeM opraHusMa. MccienoBanue B3anMoc-
Bs3el MEXIy JTUMH 3a00JIEBaHUSMH MOXET
VAYYIIUTh JUATHOCTHKY, JISYEHHE U MPOdHIIaK-
TUKY JAHHOU TIPOOIEMBI CPETH AIIHEHTOB C KO-
MOpPOUTHO MaToIOTHEH.

[To renaepy cpenu OMPOIICHHBIX BCTpeYa-
FOTCS CNEAYIONIUE OTINYMS: JINIA >KEHCKOTO
T10JIa YaIe OTMedaln y ceds Hanmuue 3aboie-
BaHWH OMTOPHO-IBUTATENFHOTO amiapara u cep-
JIEYHO-COCYJIICTON CHCTEMBI. AHKETHPYEMBIE
MYXKCKOTO TIONa Yalle YyKa3blBAIM HalUdue
B aHAMHE3€ XPOHUYECKOH NaToJIOTUH OPraHOB
IbIxaHus. JlaHHBIE OTIMYWS TOBOPAT O HEOO-
XOIIMMOCTH CO3/IaHUSI OTAEIBHBIX pPEKOMEH/Ia-
A TT0 MPOPUITAKTHKE BO3MOXKHOM ITaTOJIOTHH
B 3aBHCHMOCTH OT moja. B To ke BpEMs Ha-
JMYMe CXOJCTBA B OTBETax IO 3a00JeBaHUSIM
HEPBHOW CUCTEMBI HEJIb3s OCTaBUTh Oe3 BHHU-
MaHWUs, TaK KaK JaHHAs MaTOJIOTHS B OyIymieM
MOJKET BBI3BIBaTh JOCTATOYHO CEpPhE3HBIE TI0-
CIIEZICTBHSI, €CIM BOBpeMs He OyayT NMpuHS-
Thl COOTBETCTBYIOHIUMEC MEPHBI IO YIYUYIICHUIO
o0Opa3a JXKM3HU, HOPMAJIU3aIllUU PEXHMa JTHS
Y IPO(UIAKTUKHA BPEIIHBIX TPUBBIUCK.
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MMATO®PU3NOJOI'MYECKOE OBOCHOBAHUME NTPUMEHEHMUSI
AJVIEPTEH-CHEHU®PNYECKOU UMMYHOTEPAIIUN

ITPU AJUVIEPTUYECKHUX 3ABOJIEBAHUAX PECITMPATOPHOI'O TPAKTA

Cusaxosa JI.B.!2, Ctopo:xes E.P.!; Ymakosa f1.E.!, I'yasesa U.J1L.!
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2@I'AOY BO «Ilepmckuil 20Cy0apcmeentblil HaYUOHAIbHBIL UCCLE008aMeNbCKULL VHUBEPCUMENLY,
IHepmy, e-mail: sivakova.lv@yandex.ru

K aneprugeckuM 3a00J1eBaHHSIM PECITHPATOPHOTO TPAKTA, IPOTCKAIOIIUM I10 PEarHHOBOMY THILY, OTHOCSTCS
B YaCTHOCTH aToONM4ecKas OpPOHXHaIbHAs aCTMa U aJUIePrudecknil puHUT. K BasKHBIM TUarHOCTHYECKUM METOJAM,
MO3BOJISIIONIUM BBISIBUTH THIIEPYYBCTBHTEIBHOCTh K OIPEISICHHBIM HHTAIIIMOHHBIM aJUIepreHaM U OIpeleNuTh
MOKa3aHMs K IIPOBEICHUIO aiepren-crnenupuaeckod ummyHorepanuu (ACUT), oTHOCATCS KOKHBIE ajlIepromio-
ruyeckue npoObl. CHHKEHHME KOHTPOJIS PeryasTopHbiMu T-kieTkamu cuHte3a IgE - aHTuTeN K pasiaudHbIM amiep-
reHaM IPHBOJUT K YBEIMYEHUIO YPOBHS aHTUTEIN dToro kiacca. ACUT mpHBOANT K NEpeKIIOYEHUI0 HIMMYHHOTO
orBera ¢ Th2 na Thl; B nanpHelmem uutokunsl T-xenmnepoB 1 THIa MOJaBIAIOT aKTUBHOCTH T-XenmepoB 2 THma.
Ipu kierounom, Thl — ummynHOM oTBeTe, npeobnanaer cexperys uarephepona UPHy, oxaum u3 3¢ dexros xo-
TOPOTO SIBIISIETCS. aKTHBALMS IPOIYKIIMH HMMYHOII0O0ynuHOB IgG ma3MaTnueckuMu kieTkam. [Ipu nepexiode-
HUM UMMYHHOTO oTBeTa ¢ IgE Ha IgG mocnenHne BHICTYMAOT B PONH ONOKHPYIOMIMX aHTUTEI. AJUICpreH-Crel-
nuduyeckue Gnokupyronue auturena IgG GIOKUPYIOT KOHTAKT aieprena ¢ anturenamu IgE, 4o B cBoOIO odepens
OIOKHpYeT peaKkIiy ajIepruieckoro Bocnanenus. B pesymsrare nposenenus ACUT ymeHbIIaeTcs BEIPaXKeHHOCTh
KIMHUYECKUX MPOSBICHUH IPH KOHTAKTE C alIEPreHOM, YTO IPUBOANT K YIIYUIICHUIO Ka4eCTBA )KI3HH MALMCHTOB.
Takum o6pazom, ACUT siensiercst 9 HeKTHBHBIM METOIOM [ATOTEHETHIECKON TEPAITHH C JOIT0CPOYHBIM 3 (heKToM
ayuteprudeckux Ig E-onocpenoBaHHbIX 3a001eBaHMIL.

KiroueBble ciioBa: ajieprudeckue 3a60/1eBanusl, ajaepreH-cnenuduyeckass HMMYHOTepanus, 0J10KHpYOLIHe

anTuTena IgG, ummyHHblii oTBeT Th2, naToreneTuyeckas repanus

PATHOPHYSIOLOGICAL JUSTIFICATION
OF THE USE OF ALLERGEN-SPECIFIC IMMUNOTHERAPY
IN ALLERGIC DISEASES OF THE RESPIRATORY TRACT

Sivakova L.V.'2, Storozhev E.R.!, Ushakova Ya.E.!, Gulyaeva L.L.!
!Perm State Medical University named after Academician E.A. Wagner, Perm;
’Perm State National Research University, Perm, e-mail: sivakova.lv@yandex.ru

Reagin-mediated allergic diseases of the respiratory tract include, in particular, atopic bronchial asthma and
allergic rhinitis. Skin allergological tests are the important diagnostic methods that can detect hypersensitivity to
certain inhalable allergens and determine indications for allergen-specific immunotherapy (ASIT). The reduction of
Treg control of the IgE antibody synthesis leads to increased IgE levels. ASIT contributes to the immune response
switching from Th2 to Th1 type; subsequently, type 1 T-helpers’ cytokines suppress the activity of type 2 T-helpers.
The secretion of interferon IFNy, the cytokine that activates IgG production by plasma cells, is greatly increased
during the Thl-mediated immune response. When the immune response switches from IgE to IgG secretion, the
latter act as the blocking antibodies. IgG are allergen-specific blocking antibodies that block the allergen contact
with IgE antibodies, thus inhibiting allergic inflammation. ASIT results in a decrease in the severity of clinical
manifestations following the contact with an allergen, improving patients’ quality of life. Thus, ASIT is an effective
therapeutic method of allergic IgE-mediated diseases with a long-term positive effect.

Keywords: allergic diseases, allergen-specific immunotherapy, IgG blocking antibodies, Th2 immune response,

pathogenetic therapy

B Hacrosiiee BpeMs ajuieprudeckue 3a00-
JICBaHMS IIMPOKO PACIPOCTPAHEHBI M HE MMeE-
IOT TEHJICHIIUIO K CHIDKeHHI0. COTIacHO Kiac-
cupuxkanun P.G.H. Gell u P.R.A. Coombs,
BBIICIISIFOT 4 OCHOBHBIX THITA aJIEPTHUYECKUAX
peakiuidi — pearuHOBBbIN, ITUTOTOKCHYECKHM,
HMMYHOKOMHHeKCHBIfI " KJICTOYHO-0IIOCPEa0-
BaHHLIﬁ, KaXxJaasis U3 KOTOPBIX BKJIIOYACT HUM-
MYHOJIOTUYCCKYIO, IMAaTOXUMHUYCCKYIO WU I1aTO-
(usnonornyeckyr craguu. B xome peakiuit
MIEPBBIX TPEX THIIOB BHIPAOATHIBAIOTCS aJliep-
rescrenupuiIecKkne aHTUTeNa, a TP YeTBep-

TOM THII€ — CEHCUOMITN3NPOBaHHBIE TUM(OIIH-
Tel. Haunbosee pacrpocTpaHEHHBIM SIBISETCS
IgE-onocpenoBanHblii pearuHOBBIA THII AJl-
JIEPTUYECKUX PEaKIHH.

B vacTHOCTH, 10 pearnHOBOMY THITY HPO-
TEKal0T aJuIepruuecKue 3a00JieBaHUsl pecIu-
patopHoro Tpakta. Haumbonee 3HAaYMMBIMU
aJulepreHaMH TpU 3TOM MATONIOTHUHU SBISIOTCS
ajjiepreHbl MHralslUuOHHBbIE — MbUIbLA pac-
TEHHWH, TBUIb OBITOBas M MPOM3BOACTBCHHAS,
MPOMBILIUIEHHBIE aJIJIEPTeHbl, SHAePMaJIbHbIC
ajuteprensl (IepeTh KUBOTHBIX). Tak, THIep-
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YYBCTBUTCJIBHOCTh K MHIAJIALIMOHHBIM aJlJIep-
reHaM HaOJIIOaeTCs MPU aJUIEPTUYCCKOM pPH-
HUTE (aJIepruaeckoe 3a00eBaHue CITU3UCTON
000JIOYKH HOCa) W aTONMHMYECKON OpOHXHAIb-
HOH acTMe (3a0oJeBaHue, CBA3aHHOE C XPOHHU-
YECKMM BOCIAJICHHUEM CIH3UCTOW OOOIOUYKH
JIbIXaTEJIbHBIX ITyTEeH, COMPOBOXKAAOIIECECS TU-
[IEPPEAKTUBHOCTHIO OPOHXOB).

Lenp wccnemoBaHWs — PacCMOTPETh OC-
HOBHBIE MEXAaHM3MBI aJulepreH-crenuduie-
CKOM MMMYHOTEpanuu, MpOBOJAUMON MpHU all-
JIepTUYIecKuX 3a00JICBaHUSIX PECITUPATOPHOTO
TpaKTa, IPOTEKAIOIIUX 10 PEATHHOBOMY THILY.

MarepuaJjbl 1 MeTOAbI HCCJIETOBAHMS

Marepuasiel ¥ METOABI UCCIICAOBAHUS:
0 JIAHHOW TeMe MPOAHATU3UPOBAHBI HAYYHBIC
JUTEPaTypHBIC HCTOYHHUKH, B TOM YHCIE U3 0a3
nmaHHbBIX Scopus, Web of Science, PubMed.

Pe3yabTaTsl HccienoBaHus
U UX 00Cy:KIeHue

Annepruyeckue  peakudd ~— pearuHo-
BOr0 Tuma OTHOcATCA K Th2-3aBUCHMEIM,
KOTOpbIE  CONPOBOXAAIOTCA  B3aUMOACH-
CTBHEM AaHTUTEHIIPE3CHTHPYIOIMIUX  KIIETOK
(AIIK), T-mumdoruToB-XenmepoB 2-ro THIA
u B-mumpornuroB. MToroM B3anMOmEWCTBH
3THUX KJIETOK SIBJIsSIETCA 00pa3oBaHue I1a3MaTh-
YECKUX KIJIETOK, cuHTe3upyromux IgE u IgG4.

B wummyHonmormyeckyrwo (aszy amiepreH
B3aumogeictryer ¢ AlIK, yame neHapuTHOM
kieTkou, uiu B poiu AITK MoryT BeICTynarh
Makpodaru. JeHIpuTHbIE KIETKH OCYIIecT-
BJISIFOT 3HJIOIIMTO3, MPOIECCHHI U IMpPE3eHTa-
LU0 aJjIepreHa B COCTaBE MOJICKYIBI TJIaBHO-
ro kommiekca ructocopmectumocty MHC-II
T-mumdonunTam-xenmepaM 2 Tuma, KOTOPHIE,
BeInesis uHTepnetikuasl (MJI-4, NJI-5), ctu-
MYJIUPYIOT B-mumdonuTs! k tuddepeHnnpos-
K€ B TUIa3MaTUYECKHe KICTKH U B-kieTku ma-
msth. [InasMaTudeckue KIEeTKU CUHTE3UPYIOT
nmmyHoroOymuasl IgE n 1gG4. 3naunmbeiMu
B IJIaHE Pa3BUTHA AJUIEPTHUYECKON peakiuu
SBIIAIOTCS UMEeHHO IgE, KoTophle puKCHpyroT-
Cs Ha KIJIETKaX, MMEIONTNX K HUM DPEIEITOPHI,
- Ha Ty4YHBIX KJIeTKax W Oazodmiax. ImeHHO
penenropsl i IgE TydHbIX KieTok m 6a3zo-
(unoB 00MAAAOT BBICOKOW  CBSI3BIBAIOIICH
CIIOCOOHOCTHIO.

[Ipn TOBTOPHOM TOCTYIUICHUH aJlIep-
reHn B3ammogeictByer ¢ IgE, ¢urcuposan-
HBIMA Ha TYYHBIX KJIETKax H 0a3zoduiiax.
CreAcTBUEM 3TOTO SIBISIETCSI OTKPBITUE Kallb-
LIUEBBIX KAHAJIOB, B PE3yJAbTaT€ 4YEro HOHBI
KaJblFisl CTUMYJIHPYIOT 3HIOMEMOpPaHHYIO
poacTepasy, TpaHCHOPMHUPYEMYIO B 3CTepa-
3y; acrepasa mocpenctBoM (ocdonumnazer D
CIOCOOCTBYET THIPOIN3Y MeMOpaHHbBIX (oc-
¢donunuaoB, 00ECNEYNBAIONINX HCTOHYECHHUE
U pa3phIXJIeHHEe MeMOpaHbl, 4TO oOOJierdaeT
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sk3ounTo3 rpanyn [1, c. 13]. Urak, obpaso-
BaHME HMMMYHHBIX KOMIUIEKCOB Ha TYYHBIX
KJIeTKax ¥ 0azoduiax MpUBOJUT K aKTHBALIUH
U ICTPaHYIWISILHUN 3THX KJIETOK U TEM CaMbIM
K peaiu3aluy NaToXuMUYeckor (a3sl asep-
TUYECKON PEAKIIMU, UTOTOM KOTOPOMU SIBIISIETCS
BBIOPOC MEIMAaTOPOB KaK HAKOMJICHHBIX, TaK
Y BHOBb 00pa3yIoMInXCs.

Ilpu nmerpaHyasiuMy TY4YHBIX KJIETOK BBI-
CBOOOXKIAIOTCA CIEAYIOIINE BaKHEHIINe Me-
JIMATOPbI: THCTAMHFH, T'ellaprH, (aKTophl XeMO-
Takcuca 203uHO(UIOB U HelTpodmios. Cpeau
3 QeKToB ructaMuHa (FHCTAMHH OTHOCHTCS
K MeIuaropaM, BBI3BIBAIOIIUM OBICTpPHIC pe-
aKIUK TI0CNE MOCTYIJICHUS ajulepreHa) MOX-
HO BBIJEIUTH IIOBBILICHUE IPOHULAEMOCTH
COCYIHCTOH CTEHKH, COKpallleHHuE TIaJIKOH
MYCKYJIaTypbl, YBEIUUYEHHE CEKPEIUU CIU3H.
K menuaropam, BEI3BIBaIOLIIMM HO3IHION (hazy
AIJIEprUYecKOi pPeaKlunu, OTHOCSITCA B HacT-
HOCTH JICHKOTPHEHBI, TPOMOOKCAHbI U IPOCTa-
miaaauHeL. Cped MeIuaTopoB TO3MHEH (hasbl
0COOCHHO BaXKHYIO POJIb UTPAIOT JIEHWKOTpHE-
HBI, K HauOoyiee 3HAUUMBIM 3P deKTaM KOTO-
pBIX MpH ajIepruieckux 3a0oJeBaHUSAX pe-
CIHMPATOPHOTO TPAKTA OTHOCATCS COKpAIlIeHUE
IIaJKOH MYCKYJIaTyphl U YBEIHYCHUE TIPOAYK-
IIUM MOKPOTBI, YTO IPUBOIUT K BBIPAKCHHOMY
OpOHXOKOHCTPUKTOPHOMY JCUCTBHIO M Pa3BU-
THIO OpoHXOCHa3Ma.

Bbnaropaps ¢akropam xemoTakcuca HeW-
TPOGMIBI U S03MHO(UIBI CKAIJIUBAIOTCS BO-
KPYT' TY4YHBIX KJIETOK U 0a30(HI0B — KIIETOK-
MHUILIEHEH IEePBOrO MOPSAAKA, TAKKE BBIACIISLI
pas3InvHbIe METUATOPBI K TEM CaMbIM MOAJIEP-
JKUBasl aJllepruyecKoe BocnaneHue. 3BecTHo,
YTO 303MHOQUIBI MOTYT BBI3BIBATH TIOBPEK/IC-
HHUE PecIUpaTopHOro snurenus. Takum obpa-
30M, 3(h(deKkTel MeaumaTopoB 00yCIaBIWBAIOT
TPEThI0 MaTO(U3MOJIOTHYECKYIO CTaIUI0 all-
JIEPTUYECKOMN peaKIMH.

Anneprudeckie peakiud pearnHOBOTO
TUNa  COMPOBOXIAIOTCS ~ HECOCTOSATENHHO-
CTBbIO 0apbepHBIX (YHKIHMH KaK T€HETHYECKH
0OyCIIOBICHHOW, Tak Hu C(HOPMHPOBAHHOM
IO BIMSHUEM (PaKTOPOB OKpYXKaroLIeH cpe-
nel. Hapymienune 6apbepHbIX QYHKIMA MOXKET
OBITh BBI3BAHO B YACTHOCTH AeduIUTOM Ce-
KpeTopHOro IgA wim HapyleHHeM 3aIlUTHOM
¢byHKIMH Makpo(aroB 1 rpaHyJIOLHUTOB.

OpHUM M3 METOHOB JieueHHs 3a0ojeBa-
HHUM, TPOTEKAIOIMX I10 PEarduHOBOMY THITY
ANNIePrUIeCcKUX Peakluil, sIBIseTcs ajiepreH-
cnenuguueckas uMmyHorepanus (ACHUT),
OCHOBHBIM TTOKa3aHHUEM K KOTOPOH CUHTAETCS
nokazaHHas IgE-3aBucumas mpupona 3adosne-
BaHus. llepen mpoBeneHueM JieueHHs Hauu-
€HThl IPOXOIST THIATENIbHOE O00CIenoBaHMUE,
KOTOpO€ HAa4YMHAEeTCs BCeraa co cOopa aiiep-
TOJIOTHUYECKOTO aHamHe3a. K BakHBIM jMa-
THOCTHYECKUM METOaM aJuIeproJIOTHIeCcKO-
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ro o0cieqoBaHUS OTHOCATCSl KOXKHBIE TECTHI.
Koxxnble anneproiorunyeckue mpoObl, IpOBO-
JUMBIE TOJIBKO BO BPEMsI CTOHKOM pEMHUCCUU
aIIEPTUIECKOT0 3a00IeBaHNs, TO3BOJISIOT BHI-
SBJIATH TUIEPYYBCTBUTEIBHOCTD K Pa3IM4YHBIM
amnepreraM. [Ipu BBeieHNH ajuiepreHa B KoXxe
pa3BHUBaeTCs OcTpasi aJulepruyeckas peakuus.

B psane cinyuaeB mepen NpoBEnEHUEM
ACHUT npoBoAsTCs MPOBOKALIMOHHBIE TECTHI.
OObIYHO OHU TPeOyrOTCA, KOTAa Pe3yNbTaThl
KOXKHBIX aJUIEPTOJIOTHYECKUX P00 HE COOTHO-
CSITCS C JAaHHBIMHU aJlJleproaHaMHe3a IMalyueHTa,
a TaKk)Ke IPU COMHUTENBHBIX PE3YyNbTaTax KoxK-
HBIX TeCTOB. IIpoBOKalIMOHHBIE TECTHI HE NPO-
BOJISITCS B TIEPHOJ] 00OCTPEHHS aJUIePTUIECKO-
ro 3a0oneBaHUsl, IPU €r0 TSHKEJIOM TEUEeHUH
A NpU OYEHb BBICOKOM UYYBCTBUTEJIBHOCTHU
K ajuiepreHy. CyTh 3THX TE€CTOB 3aKJIIOYaeTCS
B TOM, YTO aJJIEpreH HAHOCST HEMOCPEICTBEH-
HO Ha CJIM3UCTYIO 000JIOYKY OpraHa-MHILIEHH,
TEM CamMbIM BOCHPOHU3BOASATCS CHUMIITOMBI aJl-
Jeprudeckoro 3aboneBaHus. Tak, A Aua-
THOCTUKU aJUIEPrUYE€CKOr0 PUHUTA HCIHOJIb-
3yeTCsl Ha3aJbHbIM IIPOBOKALIMOHHBIM TECT.
B nmarHoctuke OpoOHXHANBHOW aCTMBI MOTYT
NIPUMEHATHCS WHTAJALUOHHBIE POBOKAIIMOH-
HBIE TECTHI.

Taxxe nepen nposeaeHuem ACUT omnpe-
JIEJSIETCS. YPOBEHB OOIIETO M CIIeIH(PHIESCKOTO
IgE B ceiBOpOTKE KpoBH. [[J1s1 KOIMYECTBEHHOMN
oleHKH crneunduueckux IgE-antuTen mpu-
MEHSIETCS  paZnoaieprocoOpOeHTHBIA  TECT
(PACT). Meron ocHOBaH Ha CIOCOOHOCTH
cnerudruecknx IgE-anTuTen cBs3pBaTHCS
C JJIEPreHOM, HaXOJSLIUMCSl HA HEPacTBOPU-
MOM copOeHTe-HocuTene. s KoJMuecTBeH-
HOM onleHKH ypoBHs obiero IgE B ceiBopoTke
KpoBH npumeHsaTca meton UOA.

B nuarsocrtuke aronmmueckux 3a00eBaHUH
TaK)K€ MOXET OBITh MCIOJIB30BAHO OIpe/ene-
HHUE B CBIBOPOTKE KPOBH PAaCTBOPHUMOIO HU3-
rkoadpunnoro penentopa mis IgE (sCD23),
KOTOPBIN MOBBIMIAET U MOIAEP)KUBAET CUHTE3
IgE [2, c. 45]. Takxe OomnblIOe 3HAUCHUE UME-
et onpenenenue Th-1- u Th-2-3aBucUMBIX 1TU-
TOKHUHOB B KJIETOYHOM CYIEPHATAHTE METOAOM
HN®DA. [Ing akruBupoBanHbeix Th-1 xapakrepHa
pOnyKIUs HMHTEepEepoHa-y; I aKTUBUPO-
BaHHBIX Th-2-WJI-4, UJI-5.

ACHUT oTtHOCHTCA K METOJIaM IaTOTE€HETH-
YECKOM Tepanuu U OpOBOIUTCS MpPH aJjIepru-
yeckux 3a0oneBanusx ¢ IgE-onocpenoBanHbIM
MEXaHU3MOM PA3BUTUS, B TOM YHCJIE IIPU aTO-
MUYECKOM OpOHXMAJIbHON acTMe W ajulepru-
YEeCKOM pUHMTE. J[aHHBIN BUJ TEpanuu Mpea-
[ojlaraeT  IOCJIEAOBAaTeIbHOE  BBE/ACHUE
MOCTENIEHHO BO3pacTaloluX A03 ajllepreHa,
K KOTOPOMY B XOZl€ OOCIIeIOBaHUsI OIpe/ene-
Ha TUIEPUYYBCTBUTEIBHOCTb U KOTOPBIM UIpaeT
OTIPENIEIISIONIYI0 POJIb B Pa3BUTHH KIMHHYE-
ckux cumnToMoB. [Iposegenne ACUT Bo3-

MOYKHO TOJIBKO B TOM CJIydae, eciid aJuIepreH,
BBI3BIBAIOIIMI AJJIEprUYecKhe peakiuu pea-
THHOBOT'O TUIIA TOYHO yCTAHOBJIEH.

Benenne annepreHa BO3MOXHO HHBEK-
IUMOHHBIMM U HEMHBEKIMOHHBIMU METOAAMHU.
Cpeny MHBEKIMOHHBIX METOAOB Haumboiee
pacipoCTpaHEHO MOJKOKHOE BBEACHUE all-
JepreHa. DTOT METOJ UCIOIb3YeTCsl B YaCTHO-
CTH JUIsI KOHTPOJISI CHMITOMOB OpOHXHMaJIbHOM
actMbl. [Ipu mopkoxxnoit ACHUT wucnonb3y-
I0TCSI BOJHO-COJICBBIE SKCTPAKThl AJUIEPIEHOB
MBUTBIIEL IEPEBBEB, 3JIAKOBBIX U COPHBIX TPaB,
gomamHed meutd. Cpead HEeMHBEKIMOHHBIX
PacIpoCTpaHEHHBIM SIBISICTCSl CyOJIMHIBaJIb-
HBIA MeTOJ, 0COOEHHO 3(h(DEeKTUBHBIN TpH all-
JEepPruy K TeUTbIe TpaB. I1o6odnbie 3¢ eKTh
Tepanuu B BUAE MECTHBIX MM CHCTEMHBIX
MPOSIBIICHUH BO3MOXKHBI TIPH JIFOOOM M3 ITHX
METOIOB BBeleHHs. K TpPOTHBOMOKa3aHUSIM
ACUT oTHOCSTCA HEKOHTpoIupyemas OpoH-
XHaJbHas acTMa, TSDKEJIble MMMYHOIaTOIO0TU-
YECKHE COCTOSHMS, ayTOMMMYHHbIE 3a0oie-
BaHMUA B aKTUBHOH (hopMme, 3J10KadeCTBEHHBIE
HOBOOOPA30BAHMS U PSIJ] IPYTHUX.

[Ipeamonaraercs, 4To KIMHUYEcKas 3¢-
¢exruBHOCTE ACUT 00ycioBieHa pa3BUTHEM
T-KJIETOYHOH TOJEPAaHTHOCTH K NPUYHMHHO-
3HaUUMOMY aJUIEpPreHy B IPOLECCE JEYECHUS
[3,c.12].

[TockonbKy MYyCKOBBIM (DaKTOPOM B pas-
BUTUU 3a00JIcBaHMIA, MPOTEKAIOUUX 10 pea-
THHOBOMY THILY, SIBISIETCSI CHMIKCHHE CIIEL-
U(HUIECKOTO CYIIPECCOPHOTO sddekra
T-nmuMdonnTOB, KOTOPHIE KOHTPOJIUPYIOT CHH-
te3 IgE - aHTUTEN K pa3iMuHbIM allJIepreHam,
B pe3yJIbTaTe 4ero ypoBeHb ATOTO Kilacca aHTH-
TeN CYUIECTBEHHO Bo3pacTtaert, neiasio ACUT
ABJIsIETCSl CHUOKEeHUE ypoBHs IgE — anTuTenn.

BowMmuorompazsutueIgE-onocpenoBanHbIx
aJNlepruvecknx  3a0oieBaHuUil  0OyCIIOBITe-
HO CHMXXCHHUEM KOHTPOJSA PperyIsITOPHBIMU
T-xnerxkamu [4, c. 32]. PerynsropHslie KIeTKH
Treg Mo cymiecTBy SIBISIOTCA CyNpeccopamMu
M MOTYT MOJABISATh aKTUBALMIO W Mpoiude-
pauro UIMMYHOKOMIIETEHTHBIX KJIETOK, B TOM
yuciie CD4+ u CD8+T-knerku [5, ¢. 615].

ACHUT mpuBOomuT K MEPEKIIOYCHUIO HM-
myHHOro orBeta ¢ Th2 ma Thl u Topmo3uT
KaK paHHIOI, TaK ¥ MO3HIO (asy ayureprude-
ckoro otBeTa [6, c. 15]. Kak u3BecTHO, ITUTOKH-
Hbl T-xenmepoB | THIa MOAABISAIOT AKTUBHOCTD
T-xennepoB 2 Tuna. AKTUBUPOBAaHHbBIE MaKpO-
(arn, BeicBoOOxkmast NJI-12, cnocoOHBI TOpMO-
3uTh cuHTe3 IgE 3a cuer yrueTeHus npomgyKuuu
NJi-4 [1, c.12]. Perynsatopusie T-xnetku Treg
cekperupytor MJI-35, Ttem cambiM crocoO-
ctBys nponykuuu IL-10 CD19 + B-knetkamu
[7, c. 3053]. Iloxg Bmusamem ACHUT nHabmro-
JAeTCsl YCUJICHHE OJKCIPECCUH PELENTOpPOB
nnst WMJI-2, 910 CrmocOOCTBYeT YMEHBIIICHHIO
mucoananca Thl/Th2-numdonuros [4, ¢.32].
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[Ipu knerounom, Thl — uMMyHHOM OT-
BeTe, MpeodnajgaeT cekpeuusi UHTepdepoHa
N®HY, koTopHIii y9acTBYeT B HHTHOUPOBaHUHU
Th2 xnerounot momymsiun [8, ¢.77]. K 6mo-
norndeckuM dhdexram MDHy mommmo aktu-
BallMM TIPE3CHTAIlMM aHTUIeHAa MOJIEKYJIaMH
[JJaBHOTO KOMIUIEKCA THCTOCOBMECTHUMOCTHU
MHC-I 1 MHC-II, akTuBanuu BHyTpUKIETOU-
HBIX IPOTHBOBHPYCHBIX MEXAaHHU3MOB, AaKTHU-
BaIlMM MUKPOOUIIMIHBIX MEXaHU3MOB KJIETKH,
aKTUBAllMM AaJIre3UBHBIX CBOWCTB JIEHKOIU-
TOB OTHOCHTCS TaK)X€ aKTHUBAIUS MPOAYKLIUU
uMMyHODToOynmnHOB [gG  1mutazmaruueckumu
kietkamu [9, c. 14].

Takum 006pa3om, epeKIIoYeHIE IMMYHHO-
ro orBera ¢ Th2 na Thl, yBennuenne mpomyk-
mu narepdepona ramma u MJI-10 T-knetkamu
npu npoeeaenunt ACUT crniocoOcTByeT yBenu-
YEHUIO MPOAYKLIWHU aJulepreHcrnennQuaeckux
IgG4-antuTen B CHIBOPOTKE KPOBU M, HA00O-
pOT, K cHmXeHHuto npoaykuuu IgE-anTuren.
A 3TO IPHUBOOUT K TOMY, YTO yMEHbIIAeT-
Csl BBICBOOOXKAEHHE MEIUATOPOB TYUYHBIMH
KJIeTKaMu ¥ 0azoduiaaMu U, ClenoBaTelbHO,
K YMEHBLIEHUIO KIMHUYECKUX IMPOSBICHUH.
IIpu nepexnaoueHnH UIMMYHHOIO OTBeTa ¢ IgE
Ha [gG mocneaHue BHICTYNAIOT B poJId OJIOKU-
PYIOLIMX aHTUTeN. AiepreH-cnennpuieckre
omokupyromue anTutena IgG cBsI3bIBAIOT all-
JiepreH M OMOKUPYIOT €ro KOHTaKT C aHTHUTe-
namu IgE. A 3T0 B cBOIO o4epens OIOKUpYeT
peakLuy anjaepruueckoro BOCIAaICHMUS.

[onoxutensubiiit 3pdekr ACUT 3axmo-
YaeTcsi B YMEHBIIEHHHM JHOO NpEeKpalieHun
KJIMHUYECKUX IIPOSIBICHUIN IPU KOHTAKTE C aJl-
JIEPTeHOM, YTO MPHUBOAWUT K CHIKEHHIO 00b-
eMa JIeKapCTBEHHON Tepaluu U YIy4LIeHHIO
KayecTBa HU3HU IAllUEHTOB. XapaKTepHO,
YTO B OTJIMYME OT (hapMaKOoTEpanuy IpH Mpo-
Benenuu ACHUT pocTturaercs mpojJOHIMpOBaH-
HBIH 3G (EKT, TPOTOIDKAIOIMUNACS M TIOCHE 3a-
BepIIEHUs Kypca Tepanuu [4, c. 34]. Baxxubm
ACIEKTOM SIBJIIETCS TaKKe CBOEBPEMEHHOCTb
Ha3HA4YCHUSl JAHHOTO BUAA JIe4eHHs, Ooiee
BBICOKHUH 3()(EKT 10CTUTACTCS IPH UCIIOIB30-
BaHMM Ha PaHHUX cTaausax 3aboneBanus. llo-
muMo seuebHoro sddexkra, ACUT okaspiBaeT
U nipoduIakTHUeckoe aeiicteue. JMTenbHbIH
U JIONTOBPEMEHHBIH S((PEKT MO3BOJSIET CUH-
tarb ACUT tepanueit, ciocoOHOI 0CTaHOBUTD
JanpHeWIIee pa3BUTHE aJJICPTUU U Tporpec-
cupoBaHue 3aboneBanns [4, c. 35].
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BriBoOaBI

ACUT sBusiercsi 3PQEKTUBHBIM METO-
JIOM TIATOTEHETHYECKOH Teparuu ¢  JOJTo-
cpouHbIM  3PGHEKTOM  alUIepruvecKkux g
E-onocpenoBannbix 3abosieBaHuii. MexaHu3-
Mbl ACUT narpaBieHsl Ha IEpEeKIIIOueHUE M-
myHHoro orBeta ¢ Th2 na Thl, uro compoBo-
)kpaetcs yeuwienueM cexperuun UOHy, onnum
3 3QQPEKTOB KOTOPOTO SBISETCS aKTHBAIUSL
MPOAYKITMH UMMYyHOTITOOyTiHOB IgG mma3ma-
TUYECKUMH KJIETKaMH. B CHIDKEHUHM amiep-
THYECKOTO BOCTAJICHHsS TaKXe BelKa pojb
PETYAATOPHBIX KIETOK Treg, KoTopble cekpe-
tupytor UJI-35 u Tem cambIM CIIOCOOCTBYIOT
npoxaykiuu [L-10. Takum o6pazom, Omaromaps
ACHT pocrturaeTcs MepeKIoueHne MMMYHHO-
ro oreera ¢ IgE Ha IgG, KoTOpBIE BBHITIOTHSIIOT
POJTb OJIOKUPYIOLIUX AaHTHTEI.
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Hexomxkunckue mumdpombl (HXJT) — cucTeMHBIE 3710Kau€CTBEHHBIE OITYXO0JIX HIMMYHHOW CHCTEMBI U3 KIJIETOK
BHEKOCTHOMO3TrOBO#l JTMM(MOUAHOW TKAHH PA3IMYHOM I'MCTOI€HETHYECKOH MPHMHAUIOKHOCTH U creneHu Judde-
PEHIUPOBKH, YTO ONpEeeisieT pa3HooOpa3nue U 0COOSHHOCTU BapHAHTOB ITHX OIyXxosiel. B mccienoBanue ObLI10
BKitodeHo 10 yenoBek ¢ BepuduupoBanHbiM auarHozoM HXJL. 70% 6oapubix HXJI ObLI0 ¢ MHAONEHTHBIMHU JTUM-
(omamu. BeicTpoe pacnpocTpaHeHHe HOBOI KOPOHABUPYCHON MH(EKIIMU AUKTYET HEOOXOIHMMOCTh MOHCKA ONTH-
MaJbHBIX CXeM IIPOTHBOOIYXOJIEBOTO JICUCHHs, He CHIDKAIOMUX 3()(EKTUBHOCTD IPOrPaMMBI U HE MOBBIIIAIONIAs
gacToTy TspKenoro Tedenuss COVID-19 y onkoremMaronorndeckux maueHToB. B nannoii pabore paccmarpuBaeTcst
TeueHre KopoHaBUpycHoW nHpekunu y 6onbHbix HXJI, nomyuarommx nomixumuorepanuio. IlokaszaHo BnusHue
pHUTYyKCHMa0a Ha TSDKECTh BUPYCHOH MH(peKun. JIeTalbHOCT 0T KOPOHABHPYCHON MH(EKIUH B TpyIie HabIo-
nenns 6onpHBIX HXJT coctaBuna 50% u Oblna acconuupoBaHa co cHIpKeHHeM ypoBHs CD19+xierokx. OTmeuena
1enecooOpasHocTh mposeaeHus BakiuuHauuu or COVID-19 npu rmiiaHupoBaHUM MOIMXUMHOTEPAIUY € BKIIIOYEHH-
eM purykcuMaba. Takke oTMedeHO HepcucTHpoBaHue Bupyca Sars-Cov-2 ¢ mocienylomell paHHeH peakTHBaIy-
eit y marmenroB HXJI ¢ monmxkenHsiM konnaectBoM CD19+. TIpennoxkeno onpenenenue yposus CD19+ kierok
JUTSL OLICHKH [NTyOUHBI HIMMYHOe(pUIIUTA IPU KOPOHABUPYCHO# nHpekuun y 6ompapix HXJI, momayyaomux puTyk-
cumabcoziepaKaIne IporpaMmel.

Ki1ioueBbie ¢J10Ba: HEXO)KKHHCKHE JTMM(OMbI, HOBasi KOPOHABUPYCHasi MHpeKUus, puTyKcuMad, BakuuHauus, CD19*

COVID-19 IN PATIENTS WITH NON-HODGKIN’S LYMPHOMAS:
A RETROSPECTIVE CASE SERIES

Solovieva A.A.!, Grebennikova I.V.!, Porotkova O.V.2

"Voronezh N.N. Burdenko State Medical University, Voronezh, e-mail: nastya_solo202002@mail.ru

*Voronezh Regional Clinical Hospital Nel, Voronezh

Non-Hodgkin’s lymphomas (NHL) are systemic malignant tumors of the immune system from cells of
extracerebral lymphoid tissue of various histogenetic affiliation and degree of differentiation, which determines
the variety and characteristics of tumors variants. The study included 10 people with a verified diagnosis of NHL.
70% of NHL patients had indolent lymphomas. The rapid spread of infection dictates the need to search for
optimal anticancer treatment regimens that do not reduce the effectiveness of the program and does not increase the
incidence of severe COVID-19 in oncohematological patients. The course of coronavirus infection in NHL patients
receiving polychemotherapy is considered at this article. The effect of rituximab on the severity of viral infection
has been shown. Mortality from coronavirus infection in the observation group of NHL patients was 50% and was
associated with a decrease in the level of CD19 + cells. The expediency of vaccination against COVID-19 was
noted when planning polychemotherapy with the inclusion of rituximab. The persistence of the Sars-Cov-2 virus
with subsequent early reactivation in NHL patients with a reduced CD19 + count was also noted. Determination of
the level of CD19 + cells was proposed to assess the depth of immunodeficiency in coronavirus infection in NHL

patients receiving rituximab-containing programs.

Keywords: non-Hodgkin’s lymphomas, coronavirus infection, rituximab, vaccination, CD19 *

Hexomxkunckue aumdomer (HXJT) — cu-
CTEMHBIEC 3]TI0KAYE€CTBEHHBIC OMyXOJIU UMMYH-
HOM CHICTEMBI M3 KJIETOK BHEKOCTHOMO3TOBOM
TUMGOUIHON TKAHU Pa3IMIHON THCTOTCHETH-
YeCKOW MPUHAIICKHOCTH U CTeTeHn Audde-
PEHIIMPOBKH, YTO OMNpeAessieT pazHooOpasue
U 0COOGHHOCTH BapHMaHTOB JITHX OIYyXOJjei
[1,¢c.70; 2, c.3; 3, c.1732].

Cy1iecTByeT MHOTO TTOJIBHIOB HEXOPKKHH-
CKMX IUM(OM, KOTOpPBIE OTIMYAIOTCS APYT
OT JIpyTa IO THCTOJIOTUYECKON KapTHHE, MOoJIe-
KYJISIPHBIM TIPU3HAKaM, KITHHIYECKUM TIPOSIBIIC-
HUSIM 1 TTOIXOJIaM K UX JICUCHHI0. My>KUHHEI 3a-
0O0JICBAIOT 3HAYMTENBHO Yallle, YeM JKCHII[UHEI.
B Poccuu peructpupyercst mpuMepHo 4-5 ciy-
gaeB HXJI na 100 Thic. HaceneHus. Puck 3a060-

JIEBaHUS TOBBIIIAETCS C BO3PACTOM, JTOCTHUTAET
nuka Kk 80-90 romam, BepoOsITHO, 3TO CBA3aHO
¢ obmM crapeHneM Hacenenus. OmnpenerneH-
HYIO POIlb B OBICTpOM pocTe 3a00JeBaeMOCTH
HXJI BrOCST BUY-MH)EKuns, BUpYyC renaruta
C, ayTouMMyHHEIE 3a00JIeBaHUS M BO3MOXKHOE
JeWiCTBUE BpeIHBIX (PAaKTOPOB OKpyXKaromIeh
cpeabl. OTHAKO OCHOBHBIE MPUYUHBI OCTAIOTCS
HEW3BECTHBIMH [2, ¢.15; 4, ¢.134].

HXJI xmaccupumupyoT mo TUIY TeUeHUs
3a0oeBaHns (MEUICHHOE U arpecCHBHOC).
Cpenn Bsunotexymmx HXJI camoii pacmipoctpa-
HEHHOW sBIsIeTCsl (DOJUTMKYNIApHAs JuMdoma
(@®JI). [aHHBI TUCTOJOTHYECKUN BapuaHT
TUMQPOMBI HE UMEET CeNU(PUISCKUX CHMIITO-
MOB U, 3a4acCTyl0, YEJIOBEK MOXKET KUTb ¢ DJI,
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HE MOAO3pPEBasi, YTO €My HYKHO OOpPaTUTHCS
K CHELHUAJIMCTy. ATPECCHBHBIC K€ TOATHUIIBI
nuMQoM, HapOTUB, TIPU OTCYTCTBUH HEOOXO-
JIIMOM Tepary MOTYT MIPUBECTH K JIETaTbHOMY
HCXOMy 3a HEeCKOJNBKO MecsleB. K Takum oTHO-
carcs: auddysHas B-kpynHOKIETOUHAsS JUM-
doma (JABKJI). DddekTuBHOCTD JicUCHUs BbI-
coka, okojo 60% c JABKJI ymaercst BbuieUnTH
rociie NEpPBUYHOM Tepanuu, B 20-25 % ciydaes
BO3HUKAIOT pelUAMBEL, a B 15% omyxois BooO-
e He OTBEYAET Ha TeKyIIyro Tepanuio. [Ipu Bs-
notekymied gopme 3)(HEKTUBHOCTD JICUCHUS
coctasiseT 90% [5, c.1361-62, 6, c.43-52].
Bosnukinas maHaemMuss HOBOM KOpOHa-
BupycHol wuH(pexkmuu COVID-19  craBut
repes; BpadaMH OHKOTEMATOIOTaMH HOBBIE 3a-
Jla4¥ 10 afanTalyy BeJCHNS OHKOJIOTHYECKUX
OOJBHBIX B ATHX ycnoBusx [7, ¢.46]. Hapymie-
HUsI B UMMYHHOH CHCTEMe, BBI3BaHHBIE OITyXO-
JIeBBIM TIPOLIECCOM W TPOBOAUMON XHMHOTE-
pareii, SBISIOTCS MPUYUHON BBICOKOTO PHCKa
pa3BuTHA UH(EKIMOHHBIX OCIOKHEHWH y Ta-
LMEHTOB C OHKOT€MAaTOJOTMYECKHMHU 3a0oIie-
BaHMAMH [8, ¢.72]. HoBast kopoHaBUpyCHas UH-
(exius Bei3BaHa SARS-CoV-2 — 0005104e4HBIM
BUpycoM ¢ opnnonenoueyHoii PHK mnosutus-
HOW TOJSIPHOCTH, OTHOCSIIUMCS K CEMEUCTBY
Coronaviridae, poxy Betacoronavirus, moapomy
Sarbecovirus. McTouHuKOM HHQEKITUH SIBIISICT-
cs1 OOJILHO YeTIOBeK, B TOM YHUCIIC HaXOJSIIHL-
cs B MHKYOAallMOHHOM mepuone 3aboseBaHus,
u OeccumMnToMHbIi HocuTenb SARS-CoV-2.
Knuandeckre BapuaHTBl W TPOSBICHUS
COVID-19: OPBU (mopaskeHHEe TOIBKO BEPX-
HUX OTHENIOB [bIXaTeJIbHBIX IyTeH); ITHEB-
MOHUSI 0€3 JbIXaTeNbHOH HE0CTAaTOYHOCTH;
OPJIC (muesmonusa ¢ OJIH); cemcuc, cenrtu-
yeckudl (MH(MEKIMOHHO-TOKCHYECKHIA) IIIOK;
JABC-cunapom, TpoMO03bl 1 TPOMOOIMOOIHY.
I'mmoxcemus (SpO2 < 88%) pazBuBaeTcs Oonee
yeMm y 30 % manumenTos [9, c.16-17]. Kak ot-
MeJalT MHOTHE aBTOpH [8, ¢.75; 10, c.40;
11, c. 3470] undexuus COVID-19 nporexaet
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ropaszio TsDKeliee Yy OHKOIeMaTOJOTMYEeCKHX
0OJIBHBIX, COMPOBOXIAETCS BBICOKOH JIeTallb-
HOCTBIO M IMEET TEHJCHIUIO K 3aMeNJICHHON
ANUMHUHALMK BUpyca. HoBoM kopoHaBUPYCHOM
napexuu COVID-19 monBepeHBI MalueH-
Thl C OHKOI'€MaTOJIOTUYCCKUMH 3a00JICBaHU-
sAMH, HECKOJIBKO 4Yalle ApYyrux Mnpu HAJIUYUU
octporo numdobnactHoro neiikoza (OJLI)
n HXJI [10, c.40].

Lensp uccrmemoBaHusi — M3YYUTH BIUSHUE
COVID-19 na teuenne u mporao3 HXJI.

MarepuaJjibl 1 METOAbI UCCJIEAOBAHUS

B wuccnepoBanne Obuto BkitoueHo 10
OOJBHBIX C YCTAaHOBJICHHBIM AuarHo3zom HXJI
B Bo3pacTte oT 27 jo 76 yet (MenuaHa Bo3pac-
Ta 64,5 1et, THTepKBapTUWIbHBIN pa3zdopoc 60 —
74). Ilepuox Habmonenus ¢ mapra 2020 roxa
o okTsA0ps 2021 rox. Kpurepusmu nuaraosa
HXJI 6butu: Mopdonoruieckoe 1 KIMMYHHO-
TUCTOXUMHYECKOE HCCIeN0BaHu Ouorcuii-
HOTO MaTepuaja, KOMIbIOTepHas ToMorpadus
(KT) opraHoB rpyaHOH KJIETKH, OPIOIIHON
MOJIOCTH HW/WAM TIO3UTPOHHO-3MHCCHOHHAS
tomorpadus (IIT — KT). Mopdomoruge-
ckag kaptuHa (puc. 1) y 3 GonmpHBIX ObLTa
npencrasnena JIBKIJIL, y 3-x — B-knerounoit
TUMQOMON U3 KIETOK MaprUHaIbHOW 30HBI,
y 2-x — @JI u o 1-my — ¢ B-Menkoknerounoi
mumpomorr U ¢ B-kmerouHoi mmMdQoMoit
U3 KJICTOK MaHTHHHOW 30HBI, KJIIACCHYCCKUU
BapHaHT C UHJAEKCOM Nposin(epaTUBHON akK-
tuBHOCTH Ki-67 Bcero 15%. Takum oOpazom,
70% OonpHEIX HXJI OBLIO ¢ HMHOOJEHTHBI-
MU JIUM(POMaMHU.

BceMm mammeHnTam ¢ BHEpBBIE JUATHOCTH-
poBarHoi HXJI BRIMONMHSIIACH: 00NN aHATHN3
KpOBH, OMOXMMHUYECKUE IIOKa3aTeid KPOBH.
Jns yTOUHEHMs pachpOCTpPaHEHHs OITyXoJe-
BOTO MpOLiecca Ha MOMEHT YCTaHOBJICHHS AHa-
THO3a BCEM ManueHTaMm Obuia BbimonHeHsl KT
TPYIHON KJIETKH, OPIOIIHON IOJIOCTH /WU
[I9T-KT.

B anddysHan B-KpynHokneTouHas numdpoma

M B-KkneTo4Has MMmpoma U3 mapruHanbHol 30HbI
donukynsapHaa ammepoma

M B-kneToyHas aMmpoma 13 KNeTOK MaHTUIMHOM 30Hbl

M B-meniKOKNeToYHan I'IVIMd)OMa

Puc. 1. Mopgonocuueckas kapmuna HXJ1
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[Ipu nosienernnu cumnromo OPBU —ITLIP
PHK SARS — CoV-2, obmwuii aHanu3 u 6uo-
XVMHUYECKHE MOKa3aTelid KPOBU B JHHAMUKE,
Mapkepbl BocriaieHusi (C — peakTUBHBIN OeToK
(CPB), deppurun), JI-aumep, *UMMyHOTpaMMa
(CD19%) — mapkep B-mumdonuror, KT rpym-
HOH KJIETKHU.

Craaupoanue HXJI mpoBeaeHo coriiacHO
pexomenmanusaM Ann Arbor [12, ¢.181-184].
[IponBunyThie cTamuu ITUMGOMBI ObLTH 3a-
¢ukcupoBansl y 6 mauueHToB (60%), y onHOi
W3 HUX HM30JMPOBAHHOE MOpPAKEHHUE KOCTHO-
IO MO3Ta, KOTOpO€ KIMHUYECKH MPOSBISLIIOCH
nagmuroneHue. Il cragus Oolie3HM ObLia
y 1 marmenTa (10%), 11l cragus — y 3 geno-
BeK (30%). DkcTpaHoganbHas JTOKaIU3aIus,
B BHIE ONHOCTOPOHHETO MOPaXEHHUS KO-
CTEH JHIIEBOrO dYepema co cChenupuyeckoit
WHOQUIBTpalKel pemeTdyaToro j1aOupHHTa,
IIOJIOCTH HOCA, JIOOHOM ma3yxu u mapaopOu-
TaJbHOW KJIETYaTKH, ObLIa JMAarHOCTHPOBAHA
y 1 manuenta. Y 40% (4 GonbHBIX) BcTpeya-
JI0OCh MaCCHBHOE TIOpakeHHE TUM(OY3II0B 60-
aee 6 cM.

Bce manumeHTsl, BKIIOYEHHBIE B HCCIENO-
BaHME, UMENU O0IIee COCTOSHHUE IO CHUCTEME
ECOG 0-1 6amnos [13, ¢.99; 14, c.651].

Craructuueckas o0OpaboTka JlaH-
HBIX IpoBoaMiack B mporpammax Excel u
Statistica 10.0. HenpepsiBHBIE U KaTeropu-
aJbHBIC IEpEeMEHHBIC TPE/ICTaBIECHBI KaK Me-
nrana (Me) U WHTepKBapTHILHBIA pa3zdopoc
(25, 75 mponentmiis) u N (%) COOTBETCTBEH-
Ho. Ilpu crarucruueckoit oOpaboTke naH-
HBIX NPUMEHSJICS HelapaMeTpUYeCKHil Me-
TOJ KOppENSIHOHHOTO aHanu3a CrnupMmeHa
IUIsL UCCIIEI0OBAHUS B3aMMOCBS3H KaK KOJH-
YECTBEHHOI'0, TaK U KaueCTBEHHOTO IOps.-
KOBOTO MTPU3HAKA.

Pesyabrartsl uccienoBaHus
U UX 00CY:KIeHHS

Bce manneHTsl Ha pPa3MTUYHBIX dTarax Je-
yennss HXJI 3a0osenu HOBOW KOpOHaBUPYC-
Holi undekuueii. Teuenue COVID-19 y Bcex
MAIEHTOB  OCJIOKHUIIOCH  JBYXCTOPOHHEH
MOJTUCETMEHTAPHOW ITHEBMOHHEW C pa3imd-
HBIM OOBEMOM TIOpPaKEHHS JIETOYHON TKaHH.
KT 3-4 madmomanocs B 70% cirygaes, KT 2 —
y 30% OonbHbIX. B panHem nepuoae manude-
cranusa COVID-19 nposBisiiack TUXOPaAKOH.
B Teuenne 7 — 10 guel HapacTana CUMITOMA-
THKa TUTIEPBOCIIATICHUS.

B nepuoa BkItoueHMs B vccenoBaHye 3 na-
rmeaToB HXJI nomyuwiu 3 u Oornee IMHUI Xu-
MHOTEpAIuy, 4TO CBSI3aHO C PE3UCTEHTHOCTHIO
nuM¢onpoiudepaTuBHOrO 3adoneBanus. B ie-
YeHHH NPUMEHSUIHCH pasnuuHble cxembl (BR,
R-CHOP, DA-R-EPOCH) ¢ BKJTIOU€HHEM MOHO-
kioHansHOTO anTuTena CD20+ — putykcumao.
K momenty mndpunuposanuss COVID-19 50%
00MBHBIX TOTYyYMIn OT 1 10 3 KypcoB MONUXU-
muoreparuu (I1XT), 20% — 4-6 xypco I1XT,
Oonee 15 KypcoB XMMHOTEpanuu HPOBEICHO
y 3 marenToB (30%) (Tabmuia).

Crnenyetr otmetuts, 4to y 3 (30%) Gomb-
HBIX OblIa TOCTUTHYTA CTAOMIH3AIUS OIyXO-
JIEBOTO Tpoliecca. DT0 ObUIM MAlMEHTHI C pe-
3ucTeHTHOU (popmoi auMdombl. YacTHUHBIN
orBet no tepanuu HXJI Ob11 3adukcupoBan
y 60% (6 uenosek). B oqHoM ciyuyae y nauu-
eHTa ¢ B-xierouHoit auMpOMON M3 KIIETOK
MapruHaJbHOW 30HBI TOJNyYeHa TIIOJHAs pe-
MHUCCHSI TP JHAarHOCTHPOBAHUH KOPOHABH-
pycHo# mH(pekunu. U3BecTHO, YTO MaHgeMuUs
COVID-19 B HacTosiiuii MOMEHT OKa3bIBacT
CYIIIECTBEHHOE HETaTWBHOE BIUSHHE HA Jieue-
HHUE TalMeHTOB C OHKOJOTHYECKOW MaToJIOTH-
el, B ToM umcie 6onpHbIx HXJI [10, ¢.40].

Bnusuue COVID-19 na tedyenue u nporuo3z HXJI

Ne X Kon-so Cranus ObneM mopaxeHys CD19* JleTanbHbIHA

/i apaKTEepUCTUKA 61338?%3 HXUT nerkux npu KT (N = 5-19%) X0
(COVID-19)

1 |ITamuent A., 76 aet 6 4 3 3,4 -

2 |IManwmenrt M., 74 Tona 3 2 2 5 +

3 |IMamuentka K., 65 ner 1 3 3 7 +

4 |Tlanmentka K., 27 met 5 3 4 4.8 -

5 |Mamuent M., 64 roga 2 4 2 8,4 -

6 |IMamuentka C., 61 rog 15 4 3 3,8 -

7 |IHamuent V., 65 ner 3 4 4 4 +

8 |ITammentka M., 52 roma 15 3 4 1,6 +

9 |Mamwmenrt 11., 80 mer 35 4 3 1,3 +
10 |ITamumentka K., 60 ner 2 4 2 9,3 -
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CD-19 saBnsgercs KIIOYEBON MOIEKYIOU
TPaHCAYKIMH  CHUTHAJIOB,  PEryJHPYIOLIHX
pasBuTHe, akTHBaUUI0 U Au(depeHInpoBKY
B-nmuMm@onunToB. DTOT aHTUTEH JKCIIPECCHPY-
€TCs NPaKTHYECKH Ha BCeX KieTkax B-psna
U He OOHapyXuBaeTcs Ha JIUM(OUIHBIX KIIET-
Kax Jpyrux TumoB. [[aHHBIA MapKep peko-
MEHJIOBaH Uil KOJMYECTBEHHOM XapaKTepu-
CTUKM o0meidl nomymsauun B-nmumdonuros.
OmnpeneneHye 3TOro0 IOKa3aTess BbI3BIBACT
3HAUUTEIIbHBIM HHTEPEC 3a CUET TOr0, YTO CBS-
3aH ¢ mpoaykuued antuten. CHIKEHHE AaH-
HOTO TIIOKa3aTellsd XapaKTepu3yeT TUIOopeak-
TUBHOCTb, UMMyHozxeduuut. I[loBbiieHue
CD19 BcTpeuaercs nmpu ayTOMMMYHHOW Na-
TonoruH, B-knmerounsrx mumdpomax [1, ¢.80;
15, ¢.26-28] .

B namelt cepun Habmomenuii (Tabmuia)
3HaYMUTENbHOE CHIXkeHHue unucia CD19+ koH-
crarupoBano y 60% OonbHbIX (MeauaHa 3,6%,
WHTEPKBAPTUIIBHBINA pa3opoc 1,6 — 4).

OTMeueHa oTpHLATENIbHAS KOPPESALHOH-
Has CBSI3b MEXIY KOJIMYecTBOM OiokoB I1XT
u yposHeM CD19* (1=-0,9, p<0,05).

JletanpbHOCTH B KOBHUJIHOM CTallMOHape
B TEUEHHE MecAla Mocje HHPpUIUpOBaHUSL
Covid-19 B HabmiomaeMol TpymIe cocTaBuia
30% (3 gemoBeka) u CBsi3aHa C MPOTPECCUPO-
BaHMEM CHUMIITOMOB OCTPOI'0 PECIHPATOPHOIO
muctpecc-cunapoma (OPIIC), u3 HUX B OBYX
Cllydasix OTMedaJlach ITyOOKash HeUTPOIeHus,
B CBSI3M, C Y€M MAIMEHTHl MOMyYalld CTUMY-
JATOpHI Jdeikonoas3a. Eme 2 mauuenra ymep-
JIO TIOCNIE BBIMUCKM W3 CTallMOHapa B CPOKE
0T 2 710 3 MECSITICB B CBSI3U C ITPOAOIKAFOIIIEMCSI
CHH/IPOMOM THIIEPBOCIIAJICHUS] ¥ TTOBTOPHBIM
BeiiennienneM PHK Bupyca Sars-Cov-2 meto-
Jom IIIP, npu paHee noxy4YEeHHBIX TPOEKPATHO
OTPHLATEIBHBIX TECTOB. Y JIaHHBIX JIBYX OOJb-
HbIX KommdecTBO CD19+ kieTok coctaBmsiio
1,3% u 1,6%. Ilpn xonmuecTBEHHOM oOIpeie-
neann AT IgG Sars-Cov-2 uepes 2 mecsina mo-
cie napuuuposanus Covid-19, ypoBeHb aHTH-
TEJI Y OfHOTO manueHTa Obul pasen 2,3 BAU/
mJ1, y BToporo AT He onpeaensauce.

XKuBbpl 1o Hacrosiiee BpeMs IOJIOBHHA
OonpHBIX. B omHOM ciydae 3aduKcHpOBaH
MTOCTKOBU/IHBIM CHHAPOM, COMPOBOKAAIOIIN-
csl TUIIepTepMuel, o0lIel acTeHn3anue, mo-
BbILICHHEM ypoBHA Jl-aumepa, TpeOyromum
MIPOBENICHUE MYyJbC-TEPAIuy METHINPETHU30-
JIOHOM Ha ()OHE AHTHKOATYJISHTOB C IOJHBIM
paspemenueM, kommdectBo CDI19+xmerok
y TaHHOU MaIUEHTKU cocTaBuia 3,8%.

TsoKenbIX OCIOXKHEHUM IMociie TMepeHe-
CEHHOM KOPOHABHPYCHOH MH(EKIHH HEe OBUIO
y 3 ManueHToB, YTO OOBACHSIETCS MaJlbIM KO-
JUYECTBOM MpeauecTBYOmUX KypcoB IIXT
(mBa B OBYX CiIydasx) U B OJHOM cCiydae, Be-
POSITHO, 3a c4eT paHee cPOPMHUPOBABIICTOCS
HMMYHHUTETa TPOTHB KOPOHABUPYCHOW WH-
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¢dexnun (nmanuentka 3abonena Covid-19 mo-
BTOPHO 4epe3 5 MecCsIeB OT NMEPBUYHOIO WH-
¢unpoBanus). Y npaHHBIX OombHBIX HXIJI
koinumdectBo CDI19+kneroxk cocrtaBun 8,4%,
9,3% u 4,8%, COOTBETCTBEHHO.

Onun manuent HXJI mocne undunuposa-
Hus Covid-19 HaxomuTcs mon HaOIIOACHHEM
(mepuon 3 mecsua). HecMoTpst Ha HOpMainu-
3alMI0 TIOKa3aTelel, XapaKTepU3yIoMNX aK-
TUBHOCTHh KOopoHaBUpycHO mH(pekiun: CPb,
J-mamep, depputH, y 60IHHOTO COXPAHIIOT-
cs anu3oabl uxopanku 10 39C, moBTOpHOE
Beigenenne PHK Sars-Cov-2 metomom IILIP
MOCJIC TOMYYCHHBIX paHee OTPULIATEIBHBIX
tectoB. KommuectBo CDI19+ xmerox 3,4%.
Crnemyer OTMETHThH, YTO y JAHHOTO TIaIACH-
Ta KOHCTaTHMpOBaHA TOJHAS PEMECCHS TIOCIe
6 kypcos IIXT.

MHOI‘I/IG aBTOpI)I OTMEC€YAIOT, UTO IMAaIlMCHTHI
B Bo3pacte crapiue 60 JeT B cTaTryce nmporpec-
cuu (pernuarBa) OCHOBHOTO OHKOTEMaTOJIOTH-
YeCKOro 3a00JIeBaHUsA HUMEIOT 0oJiee BHICOKUN
puck HebmarompusaTHo ucxoma COVID-19
[8, c. 76; 10, c.40; 11, c.3474], 9T0 COOTBET-
CTByeT W HalllUM JaHHBIM.

3akiaouenue

Hecmotpst Ha TO, 4TO OOJBIIMHCTBO OOJIb-
HBIX (90%) B aHanm3upyeMoil rpymme ObuIo
¢ IIT u IV cragueit HXJI, ob1iee cocrosinue na-
rmerToB 1o mkaine ECOG ocraBamnocs 0-1 6an-
70B. Bce mamueHThl Ha pa3iMYHBIX ATamax
neuenuss HXJI 3a0onenu HOBOW KOpOHABUPYC-
Holi uHdekuueii. Teuenue COVID-19 y Bcex
MAIMEHTOB OCJIOKHUIOCH JIByXCTOPOHHEH I10-
JIMCErMEHTApHON MHEBMOHHEH. JleTambHOCTh
OT KOPOHABHPYCHOM MH(EKINH B TPyIIe Ha-
omronennss 6onbHBIX HXJI cocraBmiia 50%
1 OblIa acCOIMMPOBAHA CO CHI)KEHHUEM YpPOB-
Hs CD19 knerok. Takxe oTMeueHO NepCUCTH-
poBanue Bupyca Sars-Cov-2 ¢ mocneayrouen
paHHel peakTuBauued y mnanueHtoB HXJI
¢ TIOHWXEeHHBIM KonmaectBoM CD19+. Takum
o0pazom, y 6orpaBIX HXJI pu rmurannpoBanuu
puTyKcuMaOcoepKalux MnporpaMM Heobxo-
JIUMO TIPOBE/ICHUEC BaKIMHAIIMH OT KOPOHABH-
PYyCHOI MH(EKINH, U B TIOCIIEAYIOIIEM OIICHH-
BaTh MIyOMHY MMMYHOIE(MUIIUTA 1O YPOBHIO
CD19" xneroxk.
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ITATO'EHETUYECKHUE ACIHHEKTbBI BIIUAHUA COVID-19
HA CEPAEYHO-COCYIUCTYIO CUCTEMY YEJIOBEKA

Typcynoa H. /., llla¢urynuna U.C., I'pedennnkoBa U.B., Yepuukos C.H.
@I'EOY BO BI'MY um. H H. Bypoenxo, Boporeoic, e-mail: nazira.tursunova2002@gmail.com

N3BectHO, uTo SARS-CoV-2 BUpyC CBSi3aH ¢ 3aMETHBIM yBEINYECHHEM 3200JI€BAEMOCTH U CMEPTHOCTH BO BCEM
MHpE, a CepJIeUHO-COCYAUCThIC 3a00IeBaHIs KOPPEIUPYIOT ¢ Gosee BHICOKOI CTEHEHBIO TKECTH U 3HAUUTEIbHBIM
YBEJIMYEHHEM YPOBHS JleTanbHoro ucxona or COVID-19. B cBsi3u ¢ 9TUM BO3HHKIIA HEOOXOAUMOCTD B BEISIBICHHU
KIIMHUYECKHUX U J1a0OpaTOPHBIX NMPEAMKTOPOB Y MAIMEHTOB € MAaTONOTHEH cepaeuHo-cocymuctoil cuctemsl (CCC)
npu COVID-19. B uccnenoBanue BoluIM 2 rpyHIibl MAIMEHTOB ¢ yCTaHOBIEHHBIM nariozom COVID-19. 1 rpynma
¢ HOBOM KopoHaBupycHO# uH(pekiumeit u naronorueir CCC — 71 nauueHt, Meauana Bo3pacra 69 Jiet. 2 rpyIiia BKIIto-
yana 31 yenoBeka 0e3 Kakux-1u0o0 u3mMeHeHuii co croponsl CCC, HO ¢ HOBOM KOPOHABUPYCHOM MH(DEKIMEH, MeaAn-
aHa Bozpacta 40 siet. O Hanbomee TsKeIOM TedeHuH 3aboseBanus B rpymie nauueHToB ¢ CC3 cBuAETENbCTBOBAIN
pa3BUTHE ABIXaTeIbHOH HEIOCTaTOYHOCTH, H3MeHeHHs Ha KT, 3HaunTebHOE YBEINUCHUE B KPOBY KOHIICHTPALIHN
CPb (B 3,5 paza, p < 0,001), moueBunsl (B 1,4 pasa, p < 0,05); nossiienue yposus COD (2,3 pasa), peppuruna
(8 1,7 pa3), D-numepa (B 1,9 pa3) u JIAI (8 1,3 pa3a), uem B rpymnme cpaBHeHUs. [TonyueHHbIe JaHHbIE IEMOHCTPH-
PYIOT, UTO HOBasi KOPOHABUPYCHasl MH(EKIHs Y OONBHEIX ¢ comyTcTBylomuMe 3adoneBannsiMu CCC moBbIaet
crenens Tsokectd COVID-19.

KiroueBble ci10Ba: HOBasi KOPOHABHPYCHAsi HH(eKI s, IATOTreHe3, aTOI0IHsl CepAeYHO-COCYTUCTOH CHCTEeMbI,
reMaToJIorHuecKHe H 6HoXuMu4ecKue 6HoOMapKepbl

PATHOGENETIC ASPECTS OF COVID-19 EFFECTS
ON THE HUMAN CARDIOVASCULAR SYSTEM

Tursunova N.D., Shafigulina L.S., Grebennikova L.V., Chernikov S.N.

Voronezh N.N. Burdenko State Medical University, Voronezh, e-mail: nazira.tursunova2002@gmail.com

It is known, that SARS-CoV-2 virus is associated with a marked increase in morbidity and mortality worldwide,
and cardiovascular disease is correlated with higher severity and a significant increase in the death rate from
COVID-19. In this regard, it became necessary to identify clinical and laboratory predictors in patients with CVD
pathology in COVID-19. The study included 2 groups of patients diagnosed with COVID-19. Group 1 with a new
coronavirus infection and cardiovascular pathology — 71 patients with a median age of 69 years. Group 2 included
31 people without any changes in the cardiovascular system, but with a new coronavirus infection, median age
40 years. The most severe course of the disease was evidenced in the group with cardiovascular pathology by the
development of respiratory failure, changes in CT, a significant increase in blood concentrations of CRP (3.5 times,
p < 0.001), urea (1.4 times, p < 0.05); an increase in the level of ESR (2.3 times), ferritin (1.7 times), D-dimer
(1.9 times) and LDH (1.3 times) than in the comparison group. The data obtained demonstrate that a new coronavirus

infection in patients with CVD comorbidities increases the severity of COVID-19.

Keywords: coronavirus infection, pathogenesis, pathology of the cardiovascular system, hematologic and biochemical

biomarker

Bcempimka kopoHaBHPYCHOTO 3a00JeBaHM,
taroke u3BectHoro kak COVID-19, Be3BaHHOIO
HOBBIM BHpycoM SARS-CoV-2, Obuia BriepBbie
obHapy»xeHa B Kutae, 31 nexaops 2019 r. 3a ko-
potkuii mpomexyTok BpemeHu SARS-CoV-2 pac-
IpocTpaHmwiics 1Mo BceMy Mupy. 30 sHBaps
2020 roga BcemupHas opraHuzaius 31paBoOX-
panenus (BO3) oduimanbHo 00bsABIIA SIHIC-
muto COVID-19 4pe3BeyaifHOi —cuTyarmei
B 00JacTd OOIIECTBEHHOTO 3IPaBOOXPAHCHUS,
HMeroLel MexXayHapoaHoe 3Hadenue [ 1, c. 1].
SARS-CoV-2 — 310 000J04€YHBIA OIHOLEIIO-
yeunslii PHK-Bupyc, oTHOCHTCA K CEMENUCTBY
Coronaviridae, pox Beta Coronaviruses [2, ¢. 36].
Tekyiue SIUIEMIOIOTHYECKUE JTAHHBIE TOKa-
3BIBAIOT, 4TO /10 80% ManueHToB, nHPUIMpPOBaH-
HBIX SARS-CoV-2, MOTyT OBITH O€CCUMITOMHBI-
MU WIA UMETh JIMIIb JIETKUE CHMIITOMBI (T. €.
MIPOSIBIIATH TOJIBKO JIETKHE PECTIUPATOPHBIE CHM-
NITOMBI, KaK IPU APYTUX TUIMYHBIX KOPOHABH-
PYCHBIX MH(EKIHAX), B TO BpeMs Kak 15 u 5%

TIAIMEHTOB C PUCKOM Pa3BUTHS TSHKEIION MITH TAJKe
KpUTHYECKOH (POpMBI 3a00JIeBaHMs, COOTBET-
CTBEHHO, C Pa3BUTHEM OCTPOTO PECITUPATOPHOTO
muctpecc-cunapoma (OP/IC), cuctemHoro Boc-
NaJeHusl U PacrlpoCTPaHEHHOTO TpoMO03a, 0Co-
OcHHO B JIeTKHX [3, ¢. 846, 4, ¢.20]. C1oXXHOCTh
TSDKENIOTO OCTPOTO PECTIMPATOPHOTO CHHIPOMA,
BBI3BAaHHOTO KopoHaBHpycoM 2 (SARS-CoV-2),
CBsI3aHA C HEMPEIICKA3yeMbIM KIMHUYSCKUM Te-
yeHHeM 3a00NeBaHMs, KOTOPOE MOXKET OBICTPO
Pa3BHUBAThCS, BBI3BIBAS TSHKEIBIC U CMEPTEITEHBIE
ocioxHeHus [4, c.20].

CepaedHo-COCYIUCTRIC 3a00eBaHM
(CC3) saBnstoTCS OCHOBHOW TNPHUYMHOW TIpe-
KICBPEMEHHON CMEPTU M MHBAJIUIHOCTH CPe-
nu monei. [lokasarens 3a001eBaeMOCTH Hace-
JeHUsT pacTeT ¢ KaxabpiM THEM. OCHOBHOM
MaToreHe3 W IPOTPEeCCHPOBAHUE, CBSI3aHHBIE
moutd co Bcemu CC3, UMEIOT NpeuMyIIe-
CTBEHHO aTEepPOCKIEPOTHIECKOE MPOHCXOXKIC-
HUE, YTO MPUBOAMT K PA3BUTHUIO UIIIEMUYCCKON
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6onesnu cepaua (UBC), nepeOpoBacKyIsIpHBIX
3a0011eBaHMii, BEHO3HOH TPOMO03MOOIINH U 3a-
0oieBaHUSAM MEPUPEPUIECKUX COCYAOB, BIIO-
CIIEZICTBHH BBI3BIBAsI HH(DAPKT MHUOKApAa, cep-
JIEYHBIC apUTMHUH WIH WHCYILT [5, c. 4063].
JlokazaHo, 4TO y MaIMeHTOB C COMYTCTBYIOMICH
MaToNOTHEH CepAeYHO-COCYIUCTON CHUCTEMBI
(CCC) noBas COVID-19 undexnus nporeka-
€T TsDKeJee U yallle NpuBoauT K pazsututo OPIIC
U IeTadbHOMY ucxonay [6, ¢.2508; 7, ¢.249;
8, ¢.1026]. IToaTomMy BO3HHKJIA HEOOXOIH-
MOCTh YCTaHOBHUTH KIMHHYECKHE W Jlabopa-
TOPHBIC MapKepbl y MAlMEHTOB C MaTOJOTHEH
CCC mpu COVID-19.

Leab nccinenoBaHus — H3yIUTh MEXaHU3-
MBI BIHSIHASI U OCOOEHHOCTH TE€YEHHS HOBOI
KOPOHABHPYCHOW WH()EKIHH TIPH COMYTCTBY-
IOILIEHN CEplIeYHO-COCYAUCTON MATOJIOTHH.

MarepuaJibl 1 METOABI HCCIETOBAHUSA

B uccnenoBanue BrimodeH 71 manueHT
¢ yctaHoBieHHbIM quardo3oM COVID-19 u ma-
tonorueit CCC B Bozpacte ot 50 10 86 net (Me
(IQR) 69 (63-78) neT), OOMBITHHCTBO KCHIIN-
HEI 44 (62%). Ilepnon HabmromeHusI ¢ MapTa
2020 roma o oxTs6ps 2020 roxa.

I'pynmy cpaBHeHust cocraBun 31 yenoBek
0e3 kakux-mbo mmeHeHuii co croponsl CCC,
HO C HOBOHM KOPOHABUPYCHOW MH(EKITHEH, B BO3-
pacre ot 30 1o 64 et (Me (IQR) 40 (36-51) ner),
B TpyTIIie mpeodmagany skeHmHb 19 (62%).

Crenenb TSKeCTH HOBOM KOPOHABHPYCHOM
MH(EKINN OLIEHUBAIU COITIacHO «BpeMeHHBIM
METOIUYECKUM pekomeHaauusM. [Ipodunak-
TUKa, TUATHOCTHKA W JIEYEHUE HOBOWM KOPO-
HaBupycHot naHdpeku (COVID-19) M3 PO.
Bepcus 8 ot 03.09.2020» [9, ¢.20].

Bcem mammenTtam ¢ Bmepeie COVID-19
BBITTOJTHSUTUCH: OOIIMI aHaJIM3 KPOBH U MOYH,
OMOXMMHYECKHE MOKa3aTel KPOBH, KOaryso-
rpammel, [1I[P PHK SARS — CoV-2, mapkepsl
Bocrnanenusi (C — peaktuBHbIl Oenok (CPB),
tdhepputun), JI-muMep, KOMITBIOTEpHAs TOMO-
rpadusi pyIHON KIETKH.

Craructudeckas 00pabOTKa JaHHBIX MPO-
Boguiaach B mporpammax Excel m Statistica
10.0. HenpepbiBHBIE U KaTeropuaibHbIE HEepe-
MeHHBIe npencTaBieHsl kak Me (LQ-UQ), roe
Me —wmennana, (LQ-UQ) — uHTEepKBapTHIIHHBIH
pas6opoc (IQR) (LQ — 25%, UQ — 75% kBapTu-
mu) 1 n (%) COOTBETCTBEHHO. MEXTPYIOBbIE
pasnuyMsg aHAIW3UPOBAIUCH B 3aBUCHMOCTU
OT CBOWCTB pacrpe/iesieHuss Ha OCHOBE Tapa-
MeTprudeckoro kputepusi CThIOEHTA WIH He-
MmapaMeTpU4eckoro kpurepuss Manu — YuTHU
pu ypoBHe 3HaunMoctH p<0,05.

Pe3ysbTarsl necsea0BaHus
U MX 00CYy:KIeHUs!

OcHOBHasi Tpymma uMea CICIYIOIIYI0
comytcTBytomyo naronoruto CCC (tabm. 1):

UBC u xapAMOCKIIEpPO3 JAWArHOCTUPOBAHBI
y Bcex nanueHToB 71 (100%), bubpummanus
npeacepauii — y 14 (20%), creHOKapaus —
y 5 (7%) uenoBek. bonee "WeM y IMOIOBHHEI
nareHToB 51 (67%) oTMeUeH BBICOKUI PHCK
pasBUTUSL  CEPACYHO-COCYANCTBIX OCIIOXKHE-
Huil. YV 43 (61%) nadmonaembix umencs OK
2 crenenn. ['mnepronudeckas 6oie3ns (I'b)
3aperucTpUpoOBaHa MPAKTHYECKA y BCEX TIMa-
rueHToB — 70 (99%), mpudem y Tpetn OOIb-
HeIX 26 (37%) — 3 cremeHb. XpOHWUYECKas
cepAcyHass  HEJOCTAaTOYHOCTh  BBISBIICHA
y BcexX HaOMoaeMbIX.

XapakTepucThKa KINMHUYECKUX, HHCTPY-
MEHTAIBHBIX W J1a0OpaTOPHBIX IapamMeTpOB
y TAIMeHTOB B MCCIEIYyEeMbIX TPyIIax Mpe-
CTaBieHa B Tabnuie 2.

CornacHO TMONYYEHHBIM JAaHHBIM TSKE-
nee mporekana HoBas COVID-19 undexnus
y OOJBHBIX ¢ KOMOPOHMIHOH MATOJIOTHEH: yalle
passuBanach J{H u n3menenus Ha KT, uto xa-
paKkTepr30Bao TEYEHHE JIByCTOPOHHEN MONH-
CEerMEHTapHOH BHEOOJHHHUYHOW ITHEBMOHUHU
(Tabm. 2).

B o0mem ananuse KpOBH BBISBICHO CHH-
JKCHUE YPOBHS TPOMOOLIMTOB M YCKOPEHHUE
COD, HO 0€3 3HAUNMBIX Pa3IAYHHA, YTO, BEPO-
SITHO, CBSI3aHO C HEOOJBIOH BEIOOPKOIT. AOGCO-
JIOTHOE YHCIIO JIEHKOIIMTOB OBUIO BBIIIE
B rpymie ¢ CC3, Ho 6e3 3HAaUUMBIX pa3Inunii.
COD ucnone3yercs B KadecTBE MapKepa, ykKa-
3pIBatoNIero Ha Bocmanenue [10, c. 2]. Ycra-
HOBJIEHO, yT0 COD Kak OTAENbHBIN HapaMeTp
MOXET MPOTHO3UPOBATH TSDKECTHh 3a00JIeBaHUs
U cMepTHOCTh y manmeHToB ¢ COVID-19
[11, c. 1305]. Kak oTMeuatoT MHOTHE aBTOPHI,
y MalMeHTOB C TSHKEIBIM U CMEPTEIbHBIM 3a-
OosieBaHMEM 3HAYUTEIIFHO BBILIE KOJIMYECTBO
JIEHKOIIUTOB U CHIDKEHO KOJHMYECTBO TPOMOO-
IIUTOB IO CPABHEHHIO C HETSDKENBIM 3a00I1eBa-
HUeM W BeDKUBIUMU [3, ¢.1021; 4, ¢.21]. Ta-
xenoe Teduenne COVID-19 csizano ¢ Gonee
BBICOKUMH YPOBHSIMH MapKepOB BOCIAJICHUS,
YeM JIETKOE, MO3TOMY OTCJIEKHBAHUE HTUX
MapKepoB MOXKET MOMOYh B PaHHEM BBISBIIE-
HUU WU JTa)Ke IPOTHO3WPOBAHUH TIPOTPECCH-
poBaHus 3a0o0JeBaHMsI, 0COOEHHO TPH COMYT-
ctBytomeit natonornu CCC.

[Ipu ananu3e mapaMeTpoB KOaryiorpaMmbl
3HaYMMBIX U3MCHEHUH HE YCTaHOBJECHO, KPO-
me J[-numepa. D-gumep, mpoayKT nerpanaiuu
¢bubpuHa, IpeACTaBIAET COO0H OTHOCHTEITHLHO
Hebonpmon (parmMeHT Oeika, KOTOPHIH MpH-
CYTCTBYET B KPOBH IOCJIE JCTPaAalliil TPOM-
00B myTem pubpuHonn3a. [ToBbIIEeHHE YPOBHS
D-gumepa y namuenros ¢ COVID-19 moxer
OBITH TIONE3HBIM JJIs1 OBICTPOTO BBISIBICHUS
MIAI[IEHTOB C BBICOKOM CTENEHBIO TSKECTH 3a-
0oJieBaHMS, JIETOYHBIMH OCJIOXKHEHHSMHU U PU-
CKOM BEHO3HOU TpoM003MO0suH Ha poHe mpo-
TpoMOoTHYECcKoro coctostaus [10, . 2].
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Taoauna 1
XapakTepucTUKa OCHOBHOU I'PyIIIbI
ConyTcTByromas Puck
naTgnomzll cce | m (%) paéBCPISI/ISI n (%) | ®K | n (%) I'b n (%) | XCH | n (%)
UBC 71 (100) | 2 cremens |20 (28)| 1 5(7) | 2 crenens | 44 (62) 1 7 (10)
Kapomnocknepos | 71 (100) | 3 crenens | 18 (25)| 2 |43 (61) 2a | 61 (86)
OuOprIIAIUSL 14 (20) 3 |22 @31)| 3 crenens | 26 37) | 26 2(3)
4 crenienp | 33 (42)
Crenokapaus 5() 4 1(1) 2B 1(1)
Ta0nnna 2

AHaJn3 KIMHUYECKUX, HHCTPYMEHTAIBHBIX U Ta00paTOPHBIX MapamMeTpoB
y narerToB ¢ CC3 u 6e3

JTnarason Ipynna I'pyna
IIpu3Hak HODMATBHBIX ¢ CC narosnorueit 6e3 CC marosroruu
P phabH N=71 =31
3HAYCHUUN Me (IQR) Me (IQR)
JpIxaTenpHast HemocTa- 0-6(8%) o
Tounocth (JIH) 1-61 (86%) (1) - %‘7‘ (‘S‘g of’)
24 (6%) = 17(55%)

OO0beM IopaskeHus Jier-
kux npu KT

MUHUMAaJIbHBIN win cpenuuit, KT

1-2 - 68 (95,8%)

3HAUUTENbHBIN WIN CyOTOTAIbHBIH,

KT 3-4 — 3 (4,2%)

MuHUMaIBEHBII
KT 1 -y 31(100%)

OOmwmii aHaTN3 KPOBU

I'emoriio0uH, /11 120-140 139 (133, 150) 141 (137, 152)
JletikounTsr, x10%/1 4-9 5,4 (4,3; 8) 4,4 (3,7, 8,9)
CO3, mm/ac w010 18 (9:30) 8 (6; 24)
Tpom6GouuTsl, x10°/1 180-320 175 (131; 225) 198 (163; 245)
Koarynorpamma
AUTB, cek 20-40 26,8 (23,8; 30,7) 25,7 (24,6; 28,6)
IIBP, cex 9,0-15,0 11,9 (11,4; 12,7) 11,8 (11,4; 12,4)
MHO 1-1,25 1,02 (0,96; 1,06) 1,0 (0,96; 1,04)
OubpuHOTreH, I/71 200-400 363,2 (296; 436) 394 (297; 492)
TpombuHOBOE BpeMs, CEK 14-21 17,3 (16; 18,7) 17,4 (16,6; 18,8)
I1TH, % 95-105 85,7 (77,8; 95,2) 92,9 (85.,4; 96,2)
J-mumep, MKr/mit <0,5 0,59 (0,37; 0,97) 0,3 (0,19;0,5)

Buoxumuueckne mokazarenu KpOBH

OOt 6eoK, /11 55-80 70,2 (65,8; 75,4) 73,5 (67,6, 77,6)
deppuTuH, HI/MI 30-400 399,7 (223,6; 557,9) 235,3 (24,5; 309,1)
JIAT, U/1 90-280 271 (206,2; 338,9) 207 (174; 255)
MoueBrHa, MMOJIB/JI 2,5-8,32 6,5 (4,8; 8,1) 4,6 (4;5,5)*
Kpearnans, MKMOJIB/1T 80-130 1,01 (0,9; 1,16) 0,89 (0,77; 1,04)
CPB, mr/n 0-5 33,9(11,8; 80,4) 9,6 (2,6; 39,5)*
AJIAT, amons/c.a <35 31,3 (19,6; 43,2) 21,9 (18,1; 36,1)
ACAT, amonb/c.1 <35 32,8 (24,8; 46,2) 28,7 (24,7; 34,9) *
JlakTat, MMOJIB/IT <2 2,5(2;3,1) 2,4 (1,7;3,1)

#p<0,05
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B OunoxmmuyeckoM aHamM3e KpPOBH BBI-
SIBJICHO CHIDKEHHE O0IIero Oeika M IOBBILIE-
mue ¢eppurnna, JI/AI, kpearmnmna, AJIAT
¥ JIakTaTa. 3Ha4nMOE IOBBIIIEHHE TI0 CpPaB-
HEHUIO C TPYNIION KOHTPOJIS TaKuX IMOKa3are-
nelt, kak moueBuHa, CPb u AJIAT. CPb npen-
cTaBisger coboii Hecnenuduyeckuit 0OeIok
octpoit ¢asel, naaynupyemsiii IL-6 B meue-
HU, ¥ SIBIIIETCS YyBCTBUTEIHHBIM OHMOMapKe-
pOM BocHaneHus, NHQEKINH U TOBPEKIACHUS
TKaHe. YpomeHb dkcrpeccun CPB oObraHO
HU3KUH, HO OBICTPO M 3HAYUTENHHO BO3pac-
TaeT BO BPEMs OCTPBIX BOCHAIHUTEIBHBIX pe-
akuuid. [loBplieHne gaHHOTO O€iKa OTHEINb-
HO WJIM B COYETAHUH C APYTUMH MapKepaMu
MOXKET CBUAETEIHCTBOBATh O OaKTEPHAIBHBIX
i BUpycHBIX mH(pekmmsx. [Ipu nccnenosa-
Hun ypoBHs CPb y 6ompabIx COVID-19 OBLITO
O00HapyXEHO, YTO y MAalUCHTOB C BBICOKHM
ypoBHeM CPB BeposSITHOCTb pa3BUTHUS TSKEIO-
ro 3aboneBanus Boime [ 12, ¢. 2]. Yacro psan aB-
TOPOB OTMEYAET HAJTMIWE BBIPAKEHHON THUTIep-
dheppurnaemun [2, ¢.74; 3, ¢.847; 8, c.1025].
OpHoil W3 mTpuUYMH THUNEpPEPPUTHHEMUH,
HanboJee BBIPAKEHHON B TpyIIe yMEpUIHX
oonpabIXx COVID-19, MoxeT ObITh Tieperpys-
Ka JKelle30M, KaKk TEMOBBIM, TaK U CBOOOHBIM.
[TockombKy HW3BECTHO, YTO TIPH CHUCTEMHOM
BOCITAJICHUU BO3HHKAaeT 3(PQEKT CEKBeCTpa-
UM JKelle3a B Makpodarax ¢ mocieayromeit
TUIEPAaKTUBALIMEH W pPa3BUTHEM LUTOKWHOTO
mTopma [2, c.74].

UTOoOBI MOHATH TOCIENCTBUS HH(PEKIUU
SARS-CoV-2 11 cepAedHO-COCYAUCTOMN
CHUCTEMBI, KpailHe BaXHO H3y4WuTh (QyHIa-
MEHTaJIbHbIe OHOJIOTHYECKHE MEXaHHU3MBI,
JeKalue B OCHOBE NPOHMKHOBEHUS BHUPY-
ca B KJIETKH-X035€Ba, MOCIEAYIOLIET0 HM-
MYHHOTO OTBE€Ta M TIOBPEXKICHUS OpPTaHOB.
ACE2 — sto MeMOpaHHBIH O€I0K, KOTOPHIH
BBICOKO JKCIIPECCHUPYETCS B CEpAle, JETKuX,
KHMIIEYHUKE W TOYKAX U BBIOJHICT MHOXKe-
CTBO (U3MOJOTHYECKHX (PyHKIUH. DTO MoO-
KET CIOCOOCTBOBATH MOBPEKACHUIO OpraHa
MIPSIMBIM IPOHUKHOBEHHEM BHpYCa B TEUEHUE
WHQEKITNN W BTOPUIHBIM OTBETOM [6, C. 2].
OCHOBBIBaSICh Ha HCCIEIOBaHUSAX, IPOBE-
JICHHBIX Ha XUBOTHBIX, SARS-CoV-2 moxer
nonapisATh 3kcnpeccuro ACE2, criocob¢TBO-
BaTh WHOWIBTpAMU HEHUTPODUIOB M BIO-
CJIEJICTBUH YCKOPSTH TOBPEKICHHE IJETKUX
n muokapna. llpemmomaraercsi, 4To Takoe
MMOBPEXKIECHUE SBISETCS Oojee TITyOOKUM
y manuenToB ¢ CC3, MOCKOIBKY y HUX MOXKET
ObITH OOiee Bhicokas skcnpeccus ACE2 u3-3a
(hapMaKoJIOTUYECKUX HMHTUOUTOPOB PEHUH-
AHTHOTEH3HH-aJIbJ0CTEPOHOBON CHUCTEMBI
(PAAC) m comyTcTByromux 3a00eBaHMA.
HNuadexmuun SARS-CoV-2 Takke MOTYT HEIo-
CPEJCTBCHHO MPHUBOJAUTH K BUPYCHOMY MHO-
KapAWTy ¥ TIOBBIIIEHUIO YPOBHS MapKepoOB

MOBPEXJCHUS MUOKap/a, TPOIIOHUHA U Kpe-
aTUHKUHA3HL [7, C. 2].

MNHorna npu HOBOM KOPOHAaBUPYCHOW HH-
(heKIIMu MOXET Pa3BUTHCSA OCTpas CUCTEeMHAS
BOCHAJINTENbHAS pEaKUus W IIUTOKHHOBBII
IITOPM, YTO MOKET MPUBECTH K TIOBPEKICHIIO
HeCcKoJbKuX opraHos (B ToMm uucie u CCC), Be-
JylieMy K IOJUOPraHHOM HEeIOCTATOYHOCTH.
[oBrIeHNe KapIOMeTab0IHYeCKOH TOTPeo-
HOCTH, CBSI3aHHO€ C CHCTEMHOU WH(DEKITHEH
B COYETAHUU C TUIIOKCUEN, BBI3BAHHOU OCTPBIM
pecIUpaTopHbIM 3a00JICBaHUEM, MOXKET YXYII-
IIMTh COOTHOIICHUE TMOTPEOHOCTH MHUOKapia
B KHCIIOPOJI€ U MPUBECTU K OCTPOMY MOBPEK-
neHnro muokapna. CHUCTeMHOE BOCIaJeHHE,
a TaKKe TOBBIIIEHHOE HANpsHKeHHE CIBUTA
W3-32 YBEIHUYEHHUS KOPOHAPHOTO KPOBOTOKA
MOTYT YCKOPUTh Pa3pbiB OJSIIIKH, YTO MHOTIA
MPUBOAUT K OCTPOMY HH(DAPKTYy MHOKapia.
Paznuynble TPOTHBOBUPYCHBIE TPENAPaThI,
KOPTHKOCTEPOUIBI U JPYTHE METO/BI JIeUeHUS,
HarnpaiieHHble Ha jedeHne COVID-19, Tak-
€ MOTYT OKa3bIBaTh MaryoOHOE BO3IEHCTBUE
Ha CCC [13, c. 248].

B nononmHeHue K CepACYHBIM IOBPEXK-
neHussm y manueHtoB ¢ COVID-19 Obuia
3aMeueHa THUNEPTOHHSA, YTO YBEIHYHUBAET
ux cmeptHOoCcTh. Juddy3Hbi sHIOTENH-
UT W TIOBPEXKICHHUE COCY/IOB, HaOIIOIaeMble
y naruenToB ¢ COVID-19, MoryT oka3bIBaTh
JIUTUTEIHHOE BO3JICUCTBHE HAa BETETATHBHBIC
PEryJIsTOPHBIC MEXaHU3MbI, 2 IMCHHO Ha 0a-
pOpenenTOpHBIN MexaHu3M. BIioiHe BO3MOX-
HO, YTO TOBPEXIEHHE COCYAOB MW TIOYEK
y narmuenToB ¢ COVID-19 moxeTr npuBecTd
K TUNIEPTOHUU y OTUX IAIMEHTOB U K Oosee
TSXKEJIOM THUNEPTEH3UHU, KOrna THIEPTOHUS
SIBISIETCSL  MPEIIICCTBYIONIUM  COCTOSTHUEM
nns COVID-19 [14, c. 4]. B namewm uccnemno-
BaHWU THIEPTOHWYECKass OOJE3Hb YCTaHOBIIE-
Ha TPaKTUYECKH y BceX NarueHToB (99%).

[ManuenTs! ¢ uadekiueit COVID-19 u pa-
Hee CyLIECTBOBABIIEH CEpAEUHON HEJOCTATOU-
HOCTBIO 4Yalle HaXOJsITCSi B KPUTHYECKOM
COCTOSIHHH, C ITOBBIIIIEHHBIM YPOBHEM HCITOIb-
30BaHMSI OTIEJICHUI HMHTEHCHBHOW Teparuu,
MCKYyCCTBEHHOW BEHTWIALUU JIETKUX U 3aMe-
CTUTENbHOU MoyeyHo! Tepanuu. HeGmaronpu-
STHBIC UCXOJIbI 00JIEE BBIPAXKCHBI Y MAIUCHTOB
C CEplICYHON HEIOCTATOYHOCTHIO B MOXKHUIOM
BO3pacTe, ¢ MOPOWIHBIM OXHPEHHUEM H CO-
MyTCTBYIOIIUM IruabeToM. BakHO OTMETHTH,
YTO paHee CyIIEeCTBOBABINAS CEpACYHAS He-
JIOCTATOYHOCTh TPENICTABIsIET COO0 HE3aBU-
CUMBIN (haKTOp PUCKAa CMEPTHOCTH BO BpEMS
rocnutanu3aiun no nosogy COVID-19 co
CKOPPEKTHPOBAaHHBIM OTHOIIIEHUEM IIIAaHCOB
[15, c. 1219]. B Hamem uccnenoBanuu XCH
BBISIBIICHA y BCceX HaONIOJaeMbIX, YTO, HECO-
MHEHHO, CKa3aJI0OCh Ha TEYCHUH HOBOW KOPO-
HaBupycHoM wuH(ekuuu. CylecTBOBaBIINE
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paHee CEpACYHO-COCYAMCTBIE 3a00NeBaHUs
(nmemudeckast OONE3Hb cepala, cepicyHas
HEJ0CTaTOYHOCTh, IepeOPOBACKYISPHBIE 3a-
OoneBaHus1), CEPAEUHO-COCYIUCThIE (PAKTOPHI
prcka (HampuMep, MY)KCKOH I10J, TIOXKHIION
BO3pacT, aprepuaibHas TUIEPTEH3UA, [IHa-
0eT) ¥ Jpyrue CONmyTCTBYIOIIUE 3a00JICBaHMSI
(Harmpumep, XpoHWYecKas OOCTPYyKTHUBHAs
00JIe3Hb JIETKHUX, XpPOHUYECKas MOoYeyHasi He-
JIOCTaTOYHOCTh W pak) MpeapacIoyiararmT Ia-
mueHToB ¢ COVID-19 k 6onee TsokenoMy 3a-
Ooneanuto u cMeptHoctH [15, c. 1219].

3aKjoueHne

Takum 06pa3om, BaKHO IOMHUTB, YTO CEp-
JEYHO-COCYIHCTBIE OCIOKHEHUSI OCTAIOTCS OC-
HOBHOM NPUYMHON CMEPTH B 310Xy MAHICMHU.
TarueHTsl ¢ COMYTCTBYIOIUMH CEPICUYHO-CO-
CYIMCTBIMHU 3200JIeBaHUSIMH O0JIe€ BOCTIPHHAM-
yuBsl K uHpexnuun COVID-19 u tsxenee ee
MEPEHOCSAT, YTO CBS3aHO C BO3ACHCTBHEM BU-
pyca Ha CCC cuctemy 4enoBeka.
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VJIK 37.013.77

HNEJATOT'MYECKUI IKCHEPUMEHT
11O PA3BUTHUIO MOHOJIOI'MYECKOU PEYH
Y AETEU CTAPHIETI'O JOIIKOJBHOI'O BO3PACTA

AanarynoBa A.A.!, CtepxoB A.A.2
'BY BO XMAO — IOcpui « Cypeymckutl 2ocyoapcmeennbiii ynugepcumenty, Cypeym,
e-mail: anna.allagulova.03@mail.ru
MBOY eumnazus «Jlabopamopus Canaxosay, Cypeym, e-mail: sterkhovi979@mail.ru

Cratbsl NOCBAIICHA HCCICAOBAHUIO AKTyaIbHONH Ha COBPEMEHHOM JTalle Pa3BUTHS JOLIKOIBHON METarOrUKH
npobieMsl paboThl ¢ IETBMHU CTApIIEro JOMIKOIBHOTO BO3pacta Mo (GopMHPOBAHUIO CTPOMHON MOHOIOTHYECKOI
peun. [TorHUMaeTCs BOIIPOC 0 HETOTOBHOCTH peOeHKa K IIKOJIe, BRIPaXXEHHOI B HEIOPA3BUTHH CBS3HON pedH, Helo-
CTaTKe OOIICHHs B3POCIBIX C IEThMHU, KAY€CTBEHHO IETCKOM TUTEepaTyphl, KoMIbroTepu3anueil. [Ipu aTom cTpana-
0T JIMAJIOTMYecKasi M MOHOJIOTMYECKas pedb JOIIKOIBHUKOB, OTCIONA BO3PACTACT COLMANBHBIN 3aKa3 Ha ee dpdek-
THBHOE Pa3BUTHE C IIOMOIIBIO COBPEMEHHBIX METOJJUK. ABTOPAMH CTAaThU BBIBISICTCS TUIINYHOE JUISI COBPEMEHHOU
OTCUECTBEHHOHU IIEATOTHKHU IIPOTHBOPEUHE MEKIY HOTPEOHOCTHIO COIMYMa B ONTHMAIBHO PAa3BUTOH IO 3aBep-
IEHUH JIOLIKOJIBHOIO BO3pAacTa MOHOJIOIMYECKOH peun peOeHKa, U HEelOoJIHOTe ee Pa3paboTKU B pealibHOW neaaro-
THYECKON MPAaKTHKE JOIMIKOJIBHBIX 00pa30BaTeNbHBIX yUPEKICHHIT, YTO MOATBEPIKAACT aKTyalIbHOCTh BEIOPAHHON
TeMbl HccaenoBanusa. OOBbEKTOM HACTOSIMIETO HCCICIOBAHUS SBILICTCS MOHOJIOTHYECKAsl pedb y JeTell CTapIiero
JIOIIKOJILHOTO BO3PAacTa, B KA4eCTBE MPEAMETa M3y4eHHUs! BHICTYNAeT NPOLECC AEATENLHOCTH MO Pa3BUTHIO MOHO-
JIOTHYECKOU pedr y JeTel cTapIIero JOMIKOJIBLHOTO BO3pacTa. ABTOPaMH CTaThH BBIIBHIACTCS THIIOTE3a, COIVIACHO
KOTOPOH IpoIecc Pa3BUTHSA MOHOJIOTHYECKON PEUH CTApIINX JOUIKOJIBHUKOB OyIeT yCIEIIHbIM IPH ydeTe HHIH-
BUyaJbHBIX 0COOCHHOCTEl pebeHKa, BHEAPEHUH KOMIUIEKCAa HEMOCPEIACTBEHHO 00pa30BaTeIbHOM AesITeIbHOCTH
C HCIIONB30BAaHIEM METOJIOB M MPHEMOB MOBBINIEHHOH 3 ()EKTUBHOCTH, MPOOYKAAIOMNX MOTHBALUIO K aKTHBHOI
pEUeBOM AEATENBHOCTU H 3apOKACHUIO HHTEpeca K 00yJaromuM 3aHATHSAM 0 ()OPMUPOBAHHIO HABBIKA PACCKA3bIBA-
Hus. IIpesicTaBiIeHbl pe3yabTaThl IPOBEIEHHOTO IKCIIEPHMMEHTA 110 Pa3BUTUIO MOHOIOIMYECKOH peur y JeTel crap-
IIIero JIOMIKOJIBHOTO Bo3pacra. I1o uToraM IHarHoCTHKH IPHHSTO PeNIeHHe MOf00paTh U anpoOHpoBaTh KOMILIEKC
HETIOCPEeCTBEHHO-00pa30BaTeNIbHON ASSTEILHOCTH, HAMIPABICHHON HAa KOHCTPYHPOBAHHE PAa3BHUTOH MOHOIOTHYE-
CKOIf peuH CTapIIuX JOIIKOJIBHUKOB B PaMKaX (JOPMHUPYIOIIETO SKCIICPUMEHTA.

KuroueBbie cjioBa: JOIIKOJBbHUKH, JOIIKOJIbHBIH BO3pacT, MOHOJIOT, MOHOJIOTHYE€CKas peib, HEMMOCPEACTBEHHO
06p33OBaT€JII>HaH AeATEJbHOCTD, peueBo€ pasBuTHE, CBAZHAA peYb

PEDAGOGICAL EXPERIMENT ON THE DEVELOPMENT
OF MONOLOGUE SPEECH IN OLDER PRESCHOOL CHILDREN

Allagulova A.A.', Sterkhov A.A.2
'Budgetary institution of Higher Education of Khanty-Mansi Autonomous District — Yugra
“Surgut State University ", Surgut, e-mail: anna.allagulova.03@mail.ru
Municipal budgetary educational institution gymnasium ““Salakhov Laboratory”, Surgut,
e-mail: sterkhovl979@mail.ru

The article is devoted to the study of the problem of working with children of older preschool age on the formation
of harmonious monologue speech, which is relevant at the present stage of development of preschool pedagogy. The
question is raised about the unpreparedness of the child for school, expressed in the underdevelopment of coherent
speech, the lack of communication between adults and children, high-quality children’s literature, and computerization.
At the same time, the dialogic and monologue speech of preschoolers suffers, hence the social order for its effective
development with the help of modern methods increases. The authors of the article reveal the contradiction that has
developed in modern pedagogy between the social need for monologue speech sufficiently developed by the end of
preschool age and its insufficient development in the practice of preschool educational institutions, which confirms the
relevance of the chosen research topic. The object of this study is monologue speech in children of older preschool
age, the subject of the study was the very process of development of monologue speech in children of older preschool
age. The authors of the article put forward a hypothesis according to which the process of development of monologue
speech of older preschoolers will be successful when taking into account the individual characteristics of the child,
introducing a complex of directly educational activities using effective methods and techniques that contribute to
the motivation of speech activity and the emergence of interest in teaching storytelling classes. The results of the
experiment on the development of monologue speech in children of senior preschool age are presented. Based on
the results of the diagnostics, it was decided to select and test a complex of directly educational activities aimed at
developing the monologue speech of older preschoolers as part of a formative experiment.

Keywords: preschoolers, preschool age, monologue, monologue speech, direct educational activity, speech development,
coherent speech.

Ha coBpemenHoM 3Tame pa3BuUTHS 00Ile- MBIOTEPHBIX TEXHOJOTWH, COLMANBHBIX CEeTei
CTBa, KOTJa KOMMYHHUKaTWBHas cdepa BCe M 4aToB, KOTJa MOBCEIHEBHOE OOIICHHUE Iepe-
Oosiee mepexomUT B HeBepOaibHBIE (OPMBI  BOIUTCS YACTHYHO WJIM IOJHOCTHIO B [IHC-
Onaromaps HWHTEHCHBHOMY pa3BUTHIO KOM- TaHIMOHHBIA (opMar, 0coOyl0 aKTyaJlbHOCTh
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npuoOperaet npodiema nmorcka 3PPEeKTUBHBIX
METOAMK Ppa3BUTHA MOHOJIOTMUYECKOH pedun
BOCIIUTAHHUKOB C HACTYIUJICHHS JOLIKOJIBHO-
r'0 BO3pacTa.

CornacHo (enepalTbHOMY TOCYIapCTBEH-
HOMYy 00pa3oBaTelbHOMY CTaHAAPTY JO-
LIKOJILHOTO 00pa3oBaHusl, «PEUEBOE PA3BHTHUE
BKJIIOYAET BIAJEHHE PEYBI0 KaK CpPEICTBOM
OO0IIEHHS ¥ KYJIBTYpBI; 000ralieHe aKTHBHOTO
CJIOBapsl; pa3sBUTHE CBA3HOM, I'paMMaTHYEeCKH
[IPaBUIBHONW PEYHU; pa3BUTHE PEUEBOrO TBOP-
YEeCTBa; pa3BUTHE 3BYKOBOM M HMHTOHAIIMOH-
HOM KYJIBTYpHBI peuu, (POHEMaTHIECKOTO CITyXa;
3HAKOMCTBO C KHIKHOW KyJIBTYpOM, NETCKOM
JUTEPaTypol, MMOHUMAHHWE Ha CIIyX TEKCTOB
Pa3NUYHBIX JKAHPOB JETCKOH JINTEpaTyphl;
(opMupOBaHHE 3BYKOBOH aHaJINTHKO-CHUHTE-
TUYECKOH aKTMBHOCTH KaK TPENNOCHUTKH 00-
ydeHus rpamote» [1].

CnenuduvyeckuMu YepTaMd MOHOJIOTA
SIBIISIFOTCA: CBSI3HOCTb, OOpa3HOCTh; B MOHO-
JIOTMYECKOM ONHMCAHUM — HajJudue OObeKTa
OIMCaHMsA, IOCIEJOBATEIbHOE MEPEUUCIICHUE
MIPU3HAKOB OOBEKTa OIMHUCAHHSI; B MOHOJO-
THYECKOM TIOBECTBOBAHWU — HAJIWYHE TEMBI
1 BPEMEHHOM CIOXKET, 3aKpEIUICHHBIH B JaH-
HOM TIOBECTBOBaHMHU; B MOHOJIOTE-paccyxie-
HUM — HAJIMYME MHEHUs, CHCTEMa apryMEHTOB
CY’KICHHUS U JJOTUYHOCTH BCETO PACCYXKICHHUS.

PaccmoTpeB uepThl MOHOJNOTa, YKaKeM
Ha UX OTIMYM OT Auanora. Tak, mpu KOHCTpY-
HUPOBaHUU JUATOTHYECKON Peur KaxKablid coOe-
CEeHMK B IIape OTBEYAET Ha BONPOCHI HapTHEpa
mo Oeceqie, a B MOHOJIOTE€ CYOBEKT pedH, Io-
CJIJIOBATENIbHO M3j1arasi COOCTBEHHBIE MBICIIH,
TUCKyTHpYyeT ¢ camMuM coboil. IlomneprkuBas
JIAJIOT C B3POCIHBIM YEIOBEKOM, JOLIKOIBHHUK
puoOpeTaeT HaBbIK (POPMYIHPOBAHHUS BOIPO-
COB, YTO IIOMOTaeT B COYMHHTEIBCTBE C JICTh-
MH, TO €CTh AWAJIOr Pa3BUBAE€T U AKTUBU3U-
pPYET MOHOJIOTHUYECKYIO pPeub JIOLIKOJIHbHHUKOB.
Haubonbime CroXHOCTH HUCIBITHIBAIOTCA JI0-
LIKOJIPHUKaMHU TIPH BepOaiu3aliu COOCTBEH-
HBIX MBICJIEH, a TAKXKE OIIYIAEMBIX BII€YaTie-
HUH, B CHCTEMaTW3alUd KOHKPETHBIX (DAaKTOB
IULS1 COCTaBJIEHUSI PAcCKa30B, B IOCTPOEHUH JIO-
IMYECKOH [10CIIEA0BATENBHOCTH UX PACHIOJIONKE-
Husl. CepbE3HbIN (DyHAAMEHT 11 COBMECTHOTO
paccka3bIBaHUS CO3UIAETCS B Ipoliecce paboThl
[0 MKy HM300paKeHUH, pOJeBOM IepecKase,
CLEHApHBIM UIpaM-IpaMaTH3alusx [2].

B Hacrosmee BpeMsi paccMmaTrpuBaeTcs
MHOXECTBO METOJOB U NPHEMOB (hopMHpOBa-
HUSI MOHOJIOTUYECKOHN pPeuH y JeTel CTapIiero
JomkonbHOro Bozpacta. M.Jl. Annpeesa, JI.B.
ITonosa, H.I. IBaHOBa U psix ApYyTUX YYEHBIX
MOAYEPKUBAIOT BA)KHOCTh CO3/IaHHSI BUPTYallb-
HOH WM peajibHOM UTPOBOM CUTYyaLUH AJIS pas3-
BUTHS MOHOJOTMYECKOM PEe4H y AOLIKOJIbHU-
koB [3, 4]. Tak, mpuMeHeHHEe KOMIIBIOTEPHBIX
UTPp B KauecTBE CpEJCTBA HENPEephIBHOH 00-
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pa30BaTEbHON ~ JEATENBHOCTH  IPEJOCTaB-
JSET BO3MOXKHOCTH JIOIIKOJILHUKY OIIYTUTh
YBEPEHHOCTh B ce0e, OKa3aTbCsl B CTAOMIIBLHOM
cuTyaluu ycrexa. bonpmas vacTe 3amaHuil
pasmeneHsl Ha pa3HbIE YPOBHH CIIOKHOCTH,
YTO TIOMOTaeT peOEHKY HAYyIUTHCS OOBEKTHBHO
OIICHUBATh COOCTBEHHBIC CHIIBI U TIOJTy4aTh CTa-
OWJILHO MOJIOKUTENLHBIE PE3YIIBTaTHI |3, C. 95].

Bo Bpemsi mpuMeHEHHS METOAWKH CO-
CTaBJICHUSI CHHKBEIHa B paboTe ¢ IeThbMH He-
00X0mMMO TIOMOMpATh CJIOBa HAa OCTATOYHO
3HAKOMBIC JIOIIKOJIbHUKAM TEMbl U JEMOH-
CTpPHUPOBaTh OOpa3llbl HECKOJBKO pa3. B ciy-
Yae TOSBJICHUS TPYIHOCTEH IPU COCTABICHUU
CUHKBElHa, CJeIyeT TOoMOorarb BOCIHTAaHHH-
KaM HaBOJAIIMMU BoIlpocami [6, c. 62].

BaxupiM ycioBHEM I pa3BUTUS pPedd
JTOTIKOJILHUKOB  SIBJISICTCSL  CO3ZIaHUE  TIpel-
METHO-Pa3BUBAIOLIEN PEUEBOM Cpelbl, KO-
TOpasi JOJDKHA COOTBETCTBOBaTh OITHUMAJIb-
HBIM TICUXOJIOTO-TIEJJaTOTHIECKUM YCIIOBHUSIM.
s BcecTOpoHHETO pa3BUTHS pedn pebeHKa
HE00X0IMMO 0COOBIM CITOCOOOM OpTaHU30BaTh
MIPEIMETHOE OKPY>KEHUE, 9YTO B CBOIO OYEpEb
U SBISCTCS PEUEBOM MpeIMEeTHO-Pa3BUBAO-
men cpenor. Ecnu npaBuibHO OpraHU30BaTh
pedeByto cpefy, To oHa OyneT HecTH B cede To-
3HABATENBHOE OTHOIIEHWE HE TOJIBKO K OKPY-
KAroIeMy MHUpY, HO U B IEJIOM K POTHOMY
SI3BIKY W PEYM, OKaszbiBass A(PQPEKT BOCIHTA-
TeJIbHOTO Bo3aeicTBHs [7, c. 44].

[Ipu mpoBeneHUN CHCTEMHOW pabOThI, HA-
MPaBJICHHOW Ha pPa3BUTHE BBIPA3UTEIHHOCTH
WHTOHAIINH CTAPIINX JOIIKOJHHUKOB, CIIEAYET
CKOHIIEHTPHUPOBaTh BHUMAHHE HA BOCIUTAHUHU
B JIOIIKOJIHUKE Psiia YMEHHIA: YMECTHOTO BJia-
JICHUS] CBOUM TOJIOCOM, BBIPXKEHUSI COOCTBEH-
HOTO MHEHUS 110 OTHOIICHUIO K YCIIBIIIIAHHOMY
TEKCTY, B 3aBHCHMOCTH OT KOHTEKCTa BBICKa-
3BIBAaHUS TTOHIKATh U MOBBIIIATH HHTOHAIIUIO,
SMOIMOHATFHO BBI3BaTh HMHTEPEC IMapTHEpa
T0 JINAJIOTy OTHOCHUTEJILHO U3JI0KESHHBIX ITPE/I-
noxxenuit [8, c. 89].

Takum 00pa3oM, 3HAYUMOCTH Pa3BUTHS
MOHOJIOTHYECKOH peuyn y BOCHUTAHHUKOB
CTapmMX W TOATOTOBUTENBHBIX TPYII JEeT-
CKHX CaJloB HECOMHEHHA, a JOOUTHCS JAaHHOTO
3¢ dhexra MOXKHO HMCKIIIOUMTEIBHO Onaromaps
MPUMEHEHUIO IIUPOKOTO CIEKTpa METOOB
u cpeacTB ee hopmupoBanus. [IpencraBus xa-
PaKTEpUCTHUKY CIHEMU(PUKA MOHOIOTHYECKOH
pedu y AeTei cTapIiero AOMIKOJIEHOTO BO3pac-
Ta ¥ U3yYWB METOJIBI €€ Pa3BUTHSI, MBI IIPUIILITH
K BBIBOZY, 4TO ee (opMupoBanue OymeT 3¢-
(exTUBHEE TpU IICJICHANPABICHHOM O0yuYe-
HUY, Pa3BUTHH BOCIPUATHS, JIOTUKH, MTAMSTH,
BOOOpaXCHHS, HABBIKOB IOCTPOEHUS TEKCTa
4yepe3 CIIeUANbHO OPraHN30BAHHBIE 3aHATHUSA,
MPUMEHEHUN BapHMaTUBHOW HATIATHOCTH, pe-
YEeBBIX YIPaKHEHHUM, HANpPaBICHHBIX Ha pas-
BUTHUE BCEX CTOPOH peuH.
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Lenp uccnenoBanus: mogodpars W ampo-
OMpoBaTh KOMIUIEKC HEMOCPEICTBEHHO- 00-
pa3oBarenbHON JESITeThbHOCTH, HAIpaBICH-
HOM Ha MO Pa3BUTHE MOHOJOTUYECKOW peuu
y JIeTeil cTapiiero JOIIKOJIEHOTO BO3pacTa.
g ycnenHo# peanu3saiuu chopMyTHpPOBaH-
HOMW e aBTOpaM HacTosiel paboTel HeoO-
XOOMMO OBLTO MPOAHATU3UPOBATH HAYYHBIE HC-
TOYHHKH TI0 TIPOOIeMe HCCIIeIOBaHMS, CIIENATh
BBIOOPKY AMAarHOCTHYECKOTO HHCTPYMEHTAPHS
¥ OIPENEeNUTh YPOBHH DPAa3BUTHSI MOHOJIOTH-
YECKOM peun y JEeTel CTaplero JOLIKOJIBHOIO
BO3pacTa, pa3padoTarh U BHEAPUTH KOMILIEKC
HETNOCPEACTBEHHO-00pa30BaTeIbHON AesATelb-
HOCTH, CBSI3aHHOHM C pa3BUTHEM MOHOJIOTHYE-
CKOM peun y Jered cTapliero JOLIKOJIBHOIO
BO3pacTa, MPOBECTH KOJMYECTBEHHYIO U Ka-
YECTBEHHYIO 00pabOTKy JAaHHBIX M, HAKOHEII,
MIPOAaHATU3UPOBATh IMOJyYEHHBIE PE3YIIBTATHL.

MarepuaJj 1 MeTOIbI HCCJIeI0OBAHNS

Hdnst pocTmxeHusT OOO3HAYEHHOW Lenu
HaMHU HCIOJb30BAHBI ABE TPYIIBl METOIOB:
TEOPETHYECKHE, CPEIN KOTOPBIX CIETYET, Ipe-
XKJI€ BCEro, Ha3BaTh aHaIN3 (peaepanbHbIX HOP-
MAaTUBHBIX JIOKYMEHTOB B C(hepe TOUTKOIBHOTO
00pa3oBaHusl, aHAJIHU3 TICUXOJIOTO-TIeIaroruye-
CKOM JINTEPATYPbl, CPABHUTEIILHBIN U IIOHATUIN-
HBIA aHanu3, 0000LICHHE M CHCTEeMAaTHU3aLus
MTOJ[y4YEHHBIX HAyYHBIX PE3YJIBTaTOB IPOBE-
JEHHOTO MCCIENOBAHMS; U P SMIUPHYECKUAX
METOJIOB — Oecena, HaOoneHue, IeJaroru-
YECKHH SKCIEPUMEHT Ha 0a3e JIOUIKOIBHOTO
00pa3oBaTeNFHOTO YUPEKACHUS; AUATHOCTHU-
YECKHUE METONbl, METOABl KOJINYECTBEHHOMN
1 KaueCTBEHHON CTaTUCTUYECKOH 00pabOoTKH
BBISIBJICHHBIX (DAKTUYECKUX JAHHBIX.

Pesyabratsl ucciienoBanus
U UX 00Cy:KIeHue

C 1eNbl0 BBISBICHUS YPOBHS C(HOPMHUPO-
BAaHHOCTH MOHOJOTHYECKOW peud y CTapIIuX
JIOITKOIPHUKOB HaM# OBUIM HCIOJIh30BAHEI
meronuku B.II. I'myxoBa, O.C. VYiakoBoi,
B.N. Smunoit u paccka3 JI.H. Toncroro «Ym-
Hasg rankay. Kaxkmoe 3amaHwe MPOBOIUTCS
B MHMBHIyaJIbHOW (pOpME M OLICHUBACTCS OT-
nenpHO 1o mikaine ot 0 go 3 6awios. Uccie-
JIOBaHUE YKa3aHHOW HaMU HayYHOU TPOOIeMbI
COCTOHUT W3 CIEAYIONIMX 3aJaHHUi: COCTaBlie-
HUE€ 3aKOHUYEHHOTO BBICKA3bIBAHUS 110 MPOMII-
JIOCTPUPOBAHHOMY Ha KapTHHKE JICHCTBUIO,
COCTaBJICHUE BBICKA3BIBAHUS 0 3 KapTHHKAM,
COCTaBJICHUE OIMUCATENBHOIO paccKaza « Y Tou-
ka» (B.I1. I'tyxoB), mepeckas aBTOPCKOTO TEKCTa
JLH. Toncroro «YmHuas ramka» (B.W. SmunHa),
KOHCTPYHPOBaHHE paccKka3a ¢ MOMOIIBIO ITUK-
JIa CEOJKETHBIX KapTHH «PebsATa Hamum B Jiecy
exuka» (O.C. Ymakosa).

OleHKa BBIMIOTHEHUS BCEX 3aJaHUM Ja-
€TCS METOJIOM IO/ICYeTa OOIIEero KOIWYEeCTBa

OamtoB. Bee 3amanns OeHUBAIOTCS TIO IIKAJe
ot 0 o 3 6annoB. 3agaHus pacnpeneseHbl Ta-
KuM 00pa3oM:

1-2 — u1st BEISIBIICHYS] KOMITETCHIIUN pEOCH-
Ka B COCTaBJICHMH M YCTAaHOBJICHHH JIEKCHKO-
CMBICIIOBBIX OTHOIICHUH MEXIY MpeaMeTaMu
Y TMIEPEHOCHUTH UX B BUJE 3aKOHYCHHOH (passbl;

3-5 — IS BBISIBIICHUS YPOBHS CKJIaJIbIBa-
HUS U CTIEIU(UKHA MOHOJIOTHIECKOHN peyH.

CocraBineHne 3aKIIOYEHUS JHArHOCTHUKH:
B 3aKJIIOUYEHHE JUAarHOCTUKU CIIENyeT yKa3aTh,
COOTBETCTBYET JIM BO3PACTY WJIN CHOPMUPOBAH
HEJIOCTaTOYHO YPOBEHb Pa3BUTHS MOHOJIOTHU-
YEeCKOW peyH y JeTel CTapIlero JOLUIKOJIEHOTO
Bo3pacrta. bamiel u ypoBHU C(HOpPMUPOBAHHO-
CTH MOHOJIOTHYECKOW PEYH y JOUIKOIHHUKOB
OTIPENIETISIIOTCS  CIEAYIOMUMH  KPUTEPUIMHU
(tabm. 1).

B KoHCTaTHpYyIOIEM 3KCIIEPUMEHTE, KOTO-
pa1ii ipoBoamics ¢ 5 mo 18 utona 2021 r., npu-
Hsu ydactue 20 geteit 5-6 JeT ¢ HopMajbHbIM
pedeBbiM pa3BuTHeM. IIpenBapurensHO ObLTa
mpoBefeHa Oecega C JETbMH, HalpaBlieH-
Hasg Ha CO37aHHE AMOIIMOHAIBHOTO KOHTAaKTa
u OnaronpusitHoit arMmocdepsl. O0cnenoBaHue
UCIIBITYEMBIX OBUIO OCYILECTBIEHO HA OCHOBE
nmonobpanueix Hamu Metommk (B.I1. I'myxo-
Ba, O.C. Ymakosoii, B.W. SlmmHoit). Berssum
ypOBEHb C(HOPMUPOBAHHOCTH U OCOOCHHOCTH
MOHOJIOTUYECKON pedd CTapUIMX JJOIIKOJb-
HUKOB IO BBILIETIEPEUUCICHHBIM METOINYe-
CKUM pa3paboTKaM.

Cocmasnenue 3aKOHUEHHO20 BbICKA3bIBA-
HUA NO U300pPANCEeHHOMY HA KapmuHKe Oel-
cmeuro. C 3amaHWieM CHpPaBWIACH 15 nereit
(75%), nabpaB mo 3 Oamra. [larepo nereit
(25%) nabpanu mo 2 Gania, JOMYCTHB HETOJ-
HBIW, HETOYHBIA OTBET IO COJCPXKAHHIO Kap-
TUHKW, HETOYHOCTB CIIOBOYTIOTPEOICHHS.

Cocmasnenue 8vlCKA3bIBaAHUA NO Mpem
kapmunxam. C 3aJaHleM CIpaBWIHCH 14 me-
ter (70%). OHU cOCTaBWIM TpaMMaTHYECKU
NpaBUIIbHBIC IPEJIOKEHNUS 110 BCEM TPEM Kap-
TUHKaMU ¥ MOIydmin 1o 3 O6amna. [1ate nereit
(25%) momyuwmnu mmo 2 Gaymia, Tak Kak cocTa-
BIJIM TIPEJIOKEHHUE TOJIBKO TI0 JIBYM M3 TPEX
KapTHHOK.

Ilepeckas mexcma JI.H. Toncmozo «Ym-
Haa eanxay. Jecsates nereit (50%) myurne
OCTAJIBHBIX BBINOMHWIN 3amaHue. OHH 1O-
CJIEIOBATENFHO TIEPECKa3all paccka3 OJIM3KO
k TekcTy. Cemb neteii (35%) Habpainu mo 2 6an-
J1a, COCTaBHMB PaccKa3 C MOMOIIBIO B3POCIIOTO,
B MX TIPEIIOKEHHUSX HAOIOa1ach HETOYHOCTD
cioBoynoTpeOnenus. J[poe nmereit ymycTuiau
Hayano pacckasza. Tpu pebenka (15%) momy-
g 1o 1 Gamry, Tak Kak BMECTO Iepeckasa
JUIIb TIEPEYUCIIA OTACIbHBIE MPHU3HAKU
Y OIYCTHJIA Ha9aJI0 M KOHEI[ paccKasa, a TakKe
OblTa HapylleHa JIOTHKAa HW3JI0KEHUs, OTCYT-
CTBOBaJIa MPUYMHHO-CJIEJICTBEHHAS CBSI3b.

EUROPEAN JOURNAL OF NATURAL HISTORY Ne1, 2022



81

Taoauna 1

Kpurepun 6anoB u ypoBHel c(OPMHUPOBAHHOCTH MOHOJIOTUYECKON peuun

y JeTen CTapuIero AOIKOJbHOI'0O BO3pacTa

Kpurepwuii ypoBHS chopMrpoBaHHOCTH

Ilepeunciaenne npusHakoB (B TOM YHCJIE M BMECTO ONHUCATENIBHOTO paccKasa),
MIOBTOPEHHE OJJHUX U TE€X K€ CJIOB, OJHOTUIIHbIE KOHCTPYKIUH, HApyIIIEHa JIOI'HKa
M3JIOKEHUS] ¥ TIPHYMHHO-CIIEICTBEHHAS CBSI3b OIHOOOpa3ue JIEKCUKH, HEYMECHHUE
CBSI3bIBATH MEX[Y COOOIi CIIOBa B MPEUIOKEHHH U MPEAJIOKEHHsT MKy COOOi,
HaJW4Ke WU TONbKO Hadaja, WX CepPeUHbI, WU KOHIA PaccKa3a, MOHOTOHHOE,

CioKeT 3aMMCTBOBaH, YaCTUYHOE HAapylIEHWE JIOTHKHA HU3JI0KEHHS, HEIOIHOE
OINMUCAHKE KAPTUHKH, HETOYHOCTH CJIOBOYIIOTPEOICHHUS, COCTABIICHUE TIPE/TIOKCHUSI
JIMIIb C OIHOW-JBYMs KapTUHKAaMH, PACHOJIOKEHHUE CIOKETHBIX KApTHHOK C
MOMOIIIBIO B3POCIIOTO, MEPECKa3 MO HABOSIIMM BOIPOCAM, HATMYUE JIUIIb HAYana 1
CepeIMHbI I CEPEAMHBI M KOHIIA PacCKa3a, yIoTpeOIeH e POCThIX MPEIOKEHHH,
HCIIOJIb30BaHue (HOPMalTbHO-COYMHHUTENHHON CBSA3M (Uepe3 COK3bl a, W, Hapedue
MOTOM), MIPEPHIBUCTOE U3JIOKEHNE, HE3HAYNTEILHbBIE 3AMUHKHU U 1Ay 3bI

[MpuymbpIBaHIE rPaMMaTHYECKH TPABHIIBHO ITOCTPOSHHOTO IPOCTOTO MPETIOKEHH,
MIPOCTHIX U CIOXKHBIX MPEIIOKEHHUH, B TOM YHCJIE U C UCIIOIb30BAHUEM BCEX TpeX
MIPEIMETOB, M300paKEHHBIX Ha KapTHHKAX, IOCIENOBATEIbHOE PaCHOJIOKEHUE
CIOXXETHBIX KapTHHOK, COCTaBJICHIE HHTEPECHOTO, JIOTHIHOTO, MOCJIEIOBATEIHHOTO
CIOXKETa PaccKaza ¢ Ha4yaJloM, CEPEIMHOI 1 KOHIIOM, UCIIONB30BaHUE Pa3HOOOPa3HBIX
JIEKCHYECKUX CPEICTB M CIIOCOOOB CBS3EH MEXIy IPEUIOKEHUSIMH, IepecKas,
OMM3KUH K TEKCTY, MIaBHOCTh, MHTOHAIIMOHHASA BBIPA3HTEIBHOCTD, W3JIOKECHHUE B

bamnsl | YpoBeHb
0-5 Huzkuit
0ayioB
HEBBIPA3UTEIHHOE M3JIOKCHNE, OTKA3 OT BHIIOIIHCHUS 33 JaHUS
6-10 Cpennnii
OayioB
11-15 Bricokuit
0asuioB
YMEPEHHOM TEMIIC BbICKA3bIBAHMUS

CocmasneHue pacckaza no cepuu Croxcem-
HbIX KapmuHok «Pebama nHawinu 6 necy escu-
xka». 10 mereit (50%) momyumnu 3a 3amaHuC
110 3 6aJia, CaMOCTOSATEIIEHO PACIONIOKHB Kap-
TUHKWA B BEPHOM TIOPSIIKE M YCIEIIHO COCTa-
BHB paccka3 mo HuM. 7 pereit (35%) momydn-
JI 3a 3ajaHue 1o 2 0ajia, Tak KaK COCTaBUIIH
pacckas U3 MPOCTHIX MPEIOKEHUH, UK JTUITH
C €ro CepeInHON M KOHIIOM, WJIH YITyCTHB €ro
KOHIIOBKY, yIOTpeONsis COl03 a, Hapeuue Io-
toM. Tpoe aereit (15%) nomyumnu no 1 6amy,
HEMPaBHIBLHO Pa3JKUB KAPTHHKH M BMECTO
pacckasa, MepeYrciIuB MPU3HAKH, WA TMPOILY-
CTHB Ha4yaJio ¥ KOHEI| paccKasa.

Cocmasnenue onucamenbHo20 pacckaza
«Ymouxay. OnucarenbHbId paccka3 yaan-
csa 9 nmersim (45%). Onn momyuywnu o 3 6an-
na. 8 mereit (40%) momyuwnu o 2 6aa, Tak
KaK y HEKOTOPBIX M3 HUX MMEETCS YaCTUIHOE
HapyIICHUE JIOTHKH W3JI0KEHUS, HEMOJIHOE
ONMCaHWE KAPTUHKH, HETOYHOCTH CIIOBOYIIO-
TpeOJeHHUs1, TPEPHIBUCTOE U3JIOKECHUE, HE3HA-
YUTENbHbIC 3aMUHKHU U Tay3bl. 3 aereit (15%)
oNydmid 1o 1 Gaty, I TEPEeYrCIB OC-
HOBHBIE TIPU3HAKH YTOYKH, BMECTO COCTaBIIE-
HUSI TOJTHOIIGHHOTO OMHCaTEeNIbHOTO paccKasa.

[IpencraBuM pe3ynbTaTbhl  TUATHOCTHKH
B AMarpamMme (PUCyHOK).

Hcxons u3 moirydeHHBIX JaHHBIX, TPE/Io-
Jlaraem, 9To IpH MPOBEACHNN KOPPEKIIMOHHOM
paboTHI IS YAYUIIEHUS pE3yTBTATOB IEATENb-
HOCTH JIETEH, X YMEHHS ITOJIb30BaThCSI TOJTHO-

LIEHHOM, TpaMMaTU4ECKU IMPAaBUIBHOM MOHO-
JIOTHYECKOM peublo, a TakXke JUIsl TOTOBHOCTH
K HIKOJbHOMY OOy4YeHHIO 0co00e BHHMaHHE
CIeayeT YASIUTh 17 1eTaM cTapIero AOMKOIb-
HOTO Bo3pacTa (7 AEeTAM CO CPEIHUM YPOBHEM
pa3BUTHUSI MOHOJIOTUYECKOM peun u 10 getsm —
C BBICOKMM YPOBHEM, HO TOJYYHBIINM 32 OT-
BETHI HAa YaCTh 3aJaHuii 1o 2 6asa).

ITo pe3ynbTaramM Hcciae10BaHNs MBI TPUHS-
T pelieHue moaoopars U anpoOHpoBaTh KOM-
wiekc HOJl mo pa3BUTHIO MOHOJIOTHYECKOM
pedu CTapIuX JOIIKOIFHUKOB B paMKax (op-
MUPYIOIIETO JKcrepuMenTa. KoppeKnnoHHO-
pa3BuBatolas pabora BKJIOYAET B ceOs 3 3Ta-
Ma: MOArOTOBUTEbHBINA, JIUAarHOCTUYECKUN
U KOPPEKIMOHHO-pa3BuBatoii. [Ipencrasum
MporpaMMy NaHHOW JIOTOTIEANYECKOH paboThI
B Tabnmue (Tabm. 2).

0%

B Bricokuii
B CpenHuit

Hwuskuit

Yposenv pazeumust mononozuuecxoii peuu
y Oemeti cmapuieco 0OUKONILHO20 803PACMA
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Taoauna 2

[TporpaMma JoroneanYecKoi AeaTeNbHOCTH 10 (POPMUPOBAHUIO MOHOJIOTHUECKOH pedH
Yy BOCIIUTAaHHUKOB CTapIIIETO AOIIKOJIEHOTO BO3pacTa

IonroroBurenpHei 3Tan (Habmronenue, Oecena ¢ memparoraMu, poauTeNs MU, JETHMH)

Juarnocriuecknii atan (KoHcTaTnpyromuii SKCIepIMEHT)

1 610K 2 610K
JlmarHocTika crmocoOHOCTH peOeHKa: Jmarnoctuka MOHOJIOTMUECKOM PEUH AE€Tel B IPOLECCE:!
COCTaBIISITh U BBIABIIATH JEKCHKO-CMBICIIOBBIE | [Tepeckasa

CBA3HW MEXKAY MPEAMETaMU U SKCTPAIIOIINPO-

COCTaBJICHUS pacCKa3a-ONnCaHus

BaTh UX B (popMe 3aBEPIICHHON MO CMBICITY
¢dpazsl

COCTAaBJICHUS pacCKa3a 110 CHOXKECTHBIM WIINIIOCTpalusM

COCTaBJICHMS pacCKa3a Ha OCHOBE COOCTBEHHOTO OIIBITA

IloaBenenue UTOroB JHUArHOCTHKH, KOJIMYCCTBCHHAA U Ka4CCTBCHHAas 06pa60T1<a JaHHBIX

Koppekunonno-pa3suBaronuii stan (OopMUpYONHiA SKCIIEPIMEHT)

Pazpabotka n npoBenenue komruiekca HOJl o pa3BUTHIO MOHOJIOTHYECKON pedr AeTel

1 6ok

2 610K

Pa3zBuTHe ciocobHOCTH pebeHKa:

Pa3BuTHe MOHONIOrHYECKOI peun eTel B mpolecce:

COCTaBJIATH U BBIABJIATH JICKCHUKO-CMBICIIOBBIC

[lepeckaza

CBSI3M MEXy TPEAMETaMH U 3KCTPAIoIHpo-

COCTAaBJICHUSA paCCKa3a-ONnCaHUs

Barb UX B BUJE 3aBEPLICHHOW IO CMBICITY
¢dpazs

COCTAaBJICHUS pacCKa3a 10 CHOXKCTHBIM WIIJIIOCTpAalusAM

COCTAaBJICHUS paCCKa3a Ha OCHOBEC COOCTBEHHOTO OITBITA

Coneprkanue pa3BHBAONIC-KOPPEKIIMOHHOTO

Taoauna 3
aTamna 1mo (HopMUpPOBAHUIO MOHOJIOTHYECKON peun

Y BOCIIMTAHHHUKOB CTAapUICTO JOIIKOJIBHOIO BO3pacTa

Lenb

| YIpakHeHUs U 3aaHusl

1 6mok: Pa3Burtune crmocoOHOCTH peOeHKa COCTAaBIATh U YCTAaHABIUBATE JIEKCHKO-CMBICTIOBEIE CBSI3H
MEX/y [IPEAMETaMU ObITHS M AKCTPANIOIMPOBATh UX B BUJIE 3aBEPILICHHON (pa3bl

PasBuBarh CrocoOHOCTH JOIIKOJIbHHUKA (l)OpMI/I-
poBarb 3aBEPIICHHOE BBICKAa3bIBAHHUE Ha JTare

¢bpa3bl

Ckaxu, 4To 37ech HapucoBaHo? «baly1ka rmeder mu-
poxxkn», «IItuie! cuaat Ha nepese», «Komrka urpaer
¢ KoTeHKOoMY, «[lama femaeT KOpMyIIKy JIs ITHIDY

PasBuBath criocoOHOCTH pe6eHKa YCTaHABJIUBATb
JICKCUKO-CMBICJIOBBIE OTHOILIEHUSA MEXAY IIPEH-
METaMU U NEPCHOCUTL UX B BUAC 3aKOHYECHHOM

¢bpazsl

Ha3zoBu n300paxxeHHOE Ha PUCYHKaX M COCTaBb Ipel-
JIO)KCHNE TaKUM 00pa3oM, YTOObl TaM YHOMHHAIUChH
Bce Tpu mnpenmera: «Manbuuk», «Benepkoy, «Ile-
cok»; «babymkay, «Kmybok», «KoTeHok»; «lemym-
Ka», «Pw10ay, «Jlogka»

2 onok: Pa3Butue

MOHOJIOTHYECKOM peuun

Pa3zBuBath OCOOEGHHOCTH pEYEBOTO PA3BUTHS
JIeTell TIpH mepeckase MajJeHbKOro mo o0beMy U
CTPYKTYPHO MPOCTOTO PAaCCKa3a-MOBECTBOBAHUS

Tlocnymait u nepeckaxu: «JIuca n xypasiby, «Ko-
CcTouKka», «3amiarka», «buTeIli HeEOMTOro BE3ETY,
«JIeB u cobauxay, «Orypubn»

Pa3BuBaTh ymMeHHE peOCHKa COCTaBJISITh OIHKCA-
TEJBHBIA paccka3 (0 KapTHHKaM, [0 MHEMOTa-
Ommiie, TpaMaTH3aIys)

«Hapucyem moptper apyra», «CocTaBb ONHCaHHUE,
«ITogapku Apyry U poaHBIMY», «ATeENbe JIETHErO Ija-
ThsD», «JleMOHCTpauys MOJENe BECEHHEN OACKIbI»,
«BeicTaBka aBromoOumnei», «KapruHHas ranepes»;
urpa-apamaruzanus: «HoBoroaHss HOYb UrpyIIEK B
MarasuHe», «CIOHCHOK B 300I1apKe»

Pa3BuBarh yMeHHe peOeHKa COCTAaBIATh PaccKas-
paccyKIeHue

«HeOpuHIbl B KapTUHKAX», «Pa3inoku mo mopsaky»,
«Yro nmuminee?», «UTo OBLIO CHaYaja, uTo IOTOM?»

Pa3BuBarh yMeHHE COCTaBIATh CHOKETHBIM,
CBSI3HBIN MO CMBICHTY, paccka3 Ha OCHOBE COJIEp-
’KaHUs TMOCJEN0BAaTENbHO YEPENYIOIIUXCA DIIH-
30/10B (11O IUKIY CIOKETHBIX KapTHHOK, WIIW TIO
MHEMOTAaO0IIHUIIE)

Pacrnionoxxu pUCYyHKH B JIOTHYECKOM ITOCIIEA0BaTENb-
HOCTHU U cJieJIall 10 HUM pacckas: «YIpsIMbIE KO3JIs-
Ta», «Komka u KyBmmHy», «Iletyx u kpackum», «Ym-
HBII MBIIIOHOK»

Pa3BuBaTh yMeHHE BNaZeTb OCMBICICHHO CBs-
3aHHOW (pa30BOH W MOHOJIOTMYECKOW PpEeublo
IIPH TPAHCISIIMN COOCTBEHHBIX KU3HEHHBIX BIIE-
YaTICHUH

CxoHCTpyHpy# paccka3: «Urpel Ha Hamed AeTCKON
miomaake», «Moe JoManrHee >KuBOTHOEY, «Moe Jito-
OMMOE TaKOMCTBOY, «MOU TIOOUMBIC UTPYIIIKI
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Ucxons U3 maHHBIX TaOMULBI, QOpMUPY-
IOLUI 3Tan 3KCIIEPUMEHTa COCTOMT U3 JBYX
0JI0KOB, U HEOOXOAMM JJIsl Pa3sBUTHSL HaBbIKa
COCTaBJICHUSI 1 yCTAHOBJIECHUS JIEKCUKO-CMBIC-
JIOBBIX CBSA3EH MEXy Pa3JIM4HBIMU IIpEIMETa-
MU OBITHS, a TaKXKe JIJIs TlepeHoca UX B BUJE
3aBEpIICHHON (pa3bl, TAK U — CaMOW MOHO-
JIOTHYECKOM peuYd CTapIIMX JOIIKOJIbHUKOB.
[IpeacraBum conepkanue KOPPEKLIHOHHO-pa3-
BHBAIOILET0 JTala M0 Pa3sBUTHI0 MOHOJIOTHU-
YECKOM Pedr y BOCIMTAHHHUKOB CTapIIero o-
IIKOJIBHOTO BO3pacTa (Tabm. 3).

KoppexkumoHnHo-pa3BuBaromas pabora
npennonaraet 12 3ansatuil mo 20-25 MHHYT.
3aHATHS IPOBOAATCS 3 pa3a B HEAECTIO Ha MPO-
TSDKEHUM MECslla B MHAWBUAYaJIbHON M MOI-
rpymnmoBoii gopme. Jloromemudeckass pabora
HaIpaBJICHA HA KOHTUHIEHT JETEH, 3aHABIIUI
0 MeTOOUKaM OOCIIeIOBaHUSI MOHOJIOTHYE-
ckoii peun (o B.I1. ['lmyxomy, O.C. YmakoBo#,
B.U. SlmwuHO) cpemHuil ypoBEHb.

Takxum oOpazom, u3 20 merel, MpUHUMAB-
UX y9acTHe B JHArHOCTHKE, OBLIO 0TOOpa-
HO 7 neTei, MOJyYMBIIMX CPEIHHMM YpPOBEHBb
Pa3BUTUS MOHOJIOTHYECKOH peun Mo BCEM 3a-
JaHusM ¥ 10 neTbMH, MOTyYMBIIMMHU 32 OTBE-
Thl Ha HEKOTOpHIE 3a1aHus 1o 2 Oamna. Tak-
K€ B 3KCIIEPUMEHTE IIPEIoaracTcs yJacTue
OmrKaiiero CouuanabHOrO OKPY)KEHHS: POU-
TEJIeH, TIeJIaroroB.

BriBoabI

Taxum o0pa3oM, B X0Ji€ JOTONETNIECKOTO
HCCIIENOBAHUS CAENAaH Psii BEIBOJAOB. [[1s1 BBI-
SIBIICHUSL YPOBHS C(OPMUPOBAHHOCTH MOHO-
JIOTUYECKOM peyu y JOLUKOJIBHUKOB 5-6 jeT
HaMU HucCnojb30BaHbl Metoauku B.II1. Imyxo-
Ba, O.C. Ymakosoii, B.W. SlmmHoii. B xoncra-
THUPYIOIIEM 3KCIIEPUMEHTE MPUHSIIN y4acTUE
20 pmereit 5-6 JeT ¢ HOPMaJbHBIM PEUYEBHIM
pasButueM. B xoze muarHoctuku 13 npereid
(65%) nabpanmu BeicOKHi n 7 gerert (35%) —
CpeIHUN YPOBHU Pa3BUTHS MOHOJIOTHYECKOU
peun. Y BOCIIUTAHHUKOB BBISIBIICH PSIT TPYTHO-
cTeil mpu pabote HajA 3aJaHUSAMHU: TIPH COCTaB-
JICHUU 3aBEPIIEHHOTO MO CMBICITY BBICKA3bIBa-
HUS TI0 TPOMIITIOCTPUPOBAHHOMY Ha KapTUHKE
NEUCTBUIO S eTENH OTBETUIIU HEIIOIHO C HETOU-
HBIM CIIOBOYMOTpeOIeHNEM; IPH COCTABICHUHN
BBICKA3bIBaHHs 10 TPEM KapTUHKaM 5 nerei
COCTaBWJIH MPEJIOKEHUE TOIBKO 110 JIBYM Kap-
THUHKaM; NP TIepecKase 7 NeTel YImyCTHUIN Ha-
4aJio, UM OHAJ00MIIACh TOMOIIBIO B3POCIIOTO,
MMEN0Ch HETOYHOE YIOTpeOieHue CloB. 3 sie-
TEeH JINIITH TIePEUNCITHITH OTAETbHBIE TPU3HAKI
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U3 CEpellMHBbI paccKasa, HAPYIIUB JIOTHKY W3-
JIOXEHUS; TPU COCTABICHUH pacckasa Mo IH-
KITy CIO)KETHBIX KapTHHOK 7 JeTel HCIONIb30-
BaJIM MIPOCTHIE MPEIOKEHUS, YIIYCTHB Hadallo
WJIN KOHEII, YIOTpeOIsis Cor3 a, Hapedue To-
TOM. 3 JeTel, HEemOoCIeOBaTEeILHO PAa3I0KIB
KapTHHKH, BMECTO paccka3a, IepeurCITHIN
MPHU3HAKU WM TPOMYCTHJIA HAYalo U KOHEI]
pacckasza; MpH COCTaBICHHH OIMUCATEIHLHOTO
pacckasza y 8 JeTell UMerTCs 4acTUYHOE Ha-
pyIlIEHNE JIOTHKU M3JI0KCHISI, HETTOJIHOE OITH-
CaHHWe KapTUHKH, HETOYHOCTH CJIOBOYIIOTpE-
OJieHMsI, He3HAYUTENIBHBIC 3aMUHKH W Tay3bl.
3 merel BMeCTO pacckasza MepeYrCININ JIUIIb
OCHOBHEI€ ITPU3HAKU YTOYKH.

Ilo wToram AMarHOCTUKH HAMH TPUHSITO
perieHre moao0pars W ampoOUpoBaTh KOM-
TIEKC HETIOCPEICTBEHHO-00pa30oBaTeIbHOM Jie-
STEJIBHOCTH, OPUECHTUPOBAHHBIN HA Pa3BUTHUC
MOHOJIOTHYECKON PEYH CTapIINX JONIKOJIBEHU-
KOB B paMKaxX ()OPMHPYIOIIETO SKCIIEPUMEHTA.
Ha nmam B3msa, mpoBOOUTH JIOTOMIEANYECKYTO
paboTy HeoOXoauMO ¢ 7 METHMU, IOy IHBIIIN-
MU CPEIHHI YPOBEHb Pa3BUTHS MOHOJIOTHYE-
CKOM1 peuu 1o BceM 3aanusm u 10 netbmu, no-
JYYUBIIMMH 32 OTBETHI HA HEKOTOPHIC 3aJITaHUS
o 2 GaJa.
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COUUAJIBHO-ICUXOJOI'MYECKHUE YCTAHOBKH
N YPOBEHDb ITIPUTA3AHUU
Y BOEHHOCJHYXAIINX KOHTPAKTHOMU CJIYXKBbI

KusoroBckas M.IO., Boiiko A.B.
Mopckoii cocyoapcmesennutii yHugepcumem umenu aomupana I' Y. Hegervckozo, Braousocmok,
e-mail: zhivotovskaya0l@bk.ru, an.boyko@inbox.ru

CraTbs MOCBSIICHA U3YYCHUIO COLHAIBHO-IICHXOIOTHIECKUX YCTAaHOBOK M YPOBHS IIPUTSA3aHUN Y BOCHHOC-
Jy)KaIlMX KOHTPAKTHOH U CPOYHOM cyObl. B 1aHHOM cTaThe paccMaTpHBaIOTCS TAKHE MOHSTHS, KaK COLHANBHO-
TICHXOJIOTUYECKUE YCTAHOBKH U yPOBEHb MIPHUTA3aHUIL. Takke pacKPBITH IOHSATHS: COIUAIbHAS U IICHXOJIOTHIECKast
ycTaHoBKa. OIHCaHBl Pe3ydbTaTsl U BBIBOABI NICHXOJHATHOCTHYECKOTO HCCIEAOBAHUS COIMAIBHO-IICHXOIOTHYe-
CKMX YCTAHOBOK M YPOBHs IIPUTSA3aHHI KaK y BOGHHOCIYKAIlUX KOHTPAKTHOM, TaK H 'y BOGHHOCIYKalllUX CPOYHOMH
CIykOBL. B HcclieoBaHny IPUHIMANH yJ9acTHe JBE IPYIIBI HCIBITYEeMBIX: 1) SKCIIeprMeHTalIbHAs IPyIIa: BOCH-
HOCJIy’Kall[ie KOHTPAKTHOW CITYKObI, TYCEHHYHBI CaMOXOIHO-apPTHJUICPUICKUI TUBU3HOH, B cocTaBe 11 4yenoBek;
2) KOHTPOJIbHAS IPYIIIa: BOCHHOCTY)KAIHE CPOUHON CITy)KOBI, 3eHUTHO-paKeTHas 6arapesi, B cocrase 11 denoBek.
BEI10 yCTaHOBIIEHO, YTO BOCHHOCTY XKAIIFe KOHTPAKTHOH CITyXKObI C HePeaIUCTHIHO HU3KHM YPOBHEM NIPUTSI3aHHI
OPUEHTHPOBAHBI HA AJIETPYHU3M U PE3y/IbTaT, OHU CIIOCOOHBI JOOUBAThCS Pe3y/IbTaTa He3aBUCUMO OT IIeMeX U Heynad,
TaK)Ke OHM CKJIOHHBI IOMOTaTh APYTUM JiaXe B yIepO ceOe; BOGHHOCIYKAIMEe CPOYHOM CITyKObI C HU3KUM YPOB-
HEM IIPUTSA3aHUH OPHEHTHUPOBAHBI Ha Pe3yIbTaT U Ha TPy, OHHU CHOCOOHBI TOOHMBAThCS pe3ylbTaTa He3aBHCHMO
OT IIeMeX U Heyaad, TPy IPHHOCHUT UM pagocTh. Takke Oblia BRISIBICHA JOMHHHPYIOIIAsl yCTAHOBKA y 00EUX IPYIIT
HCHBITYEMBIX, KOTOPOH OKa3ajachk cBobOoza. [ToMuMo Toro, oka3anaoch, YTO OPUEHTALMU HA PE3yNbTaT U BJIACTh
Goree BEIPaKEHBI Y BOCHHOCIYKAIIUX CPOYHOH CITyKOBI, 3TO TOBOPHT O MX CHOCOOHOCTH TOOHBAThCS pe3yibrara
HE3aBHUCHMO OT IIeMeX U Heydad, JUIS HUX LEHHBIM SBIIETCS OKa3aHHe BIMSIHUSA HA APYrHX Jropeid. OpueHTanuu
Ha IIPOLIECC, AIBTPYU3M U JICHBTH B GOJIBIICH CTENCHH BBIPAKEHBI Y BOCHHOCIY)KAIIMX KOHTPAKTHOH CITyOBbI, 3TO
TOBOPHT O TOM, UTO OHH B MEHBIIEH CTEIIEHH 3a{lyMbIBAIOTCS HaJl PE3yJIFTaTOM KaKOH-JIHOO0 AeSITeTbHOCTH, CKIIOHHBI
IIOMOTaTh JAPYTUM Jaxke B yImepo cebe, IUIs HUX XapaKTepPHO CTPEMIICHHE K YBETIHUCHHUIO OIar0COCTOSHHS.

KutioueBble cj10Ba: COUATBLHO-IICHXO0JIOTMYECKAsT YCTaHOBKa, COlHA/IbHAs YCTAHOBKA, IICUX0JI0rHYeCKasl YCTaHOBKa,

YPOBeHb NPHTA3aHUI, MOTHBAIIMOHHO-NIOTPeGHOCTHAs cepa IHYHOCTH, ICHXOTUATHOCTHYECKOE

Hccjae10BaHue

SOCIO-PSYCHOLOGICALATTITUDES AND THE LEVEL
OF CLAIMS OF CONTRACT SERVICE SERVICEMEN

Zhivotovskaya M.Yu., Boyko A.V.
Admiral G.I. Nevelsky Maritime State University, Viadivostok,
e-mail: zhivotovskaya0l@bk.ru, an.boyko@inbox.ru

The article is devoted to the study of socio-psychological attitudes and the level of claims among contract
and conscript military personnel. This article discusses such concepts as social and psychological attitudes and the
level of claims. The concepts of social and psychological attitude are also disclosed. The results and conclusions
of a psychodiagnostic study of socio-psychological attitudes and the level of claims of both contract and conscript
servicemen are described. Two groups of subjects participated in the study: 1) experimental group: contract
servicemen, tracked self-propelled artillery division, consisting of 11 people; 2) control group: conscripts, anti-
aircraft missile battery, consisting of 11 people. It was found that contract servicemen with an unrealistically low
level of claims are focused on altruism and results, they are able to achieve results regardless of failures and failures,
they also tend to help others even to the detriment of themselves; conscripts with a low level of pretensions are
result-oriented and work-oriented, they are able to achieve results regardless of ploughshares and failures, work
brings them joy. The dominant attitude in both groups of subjects was also revealed, which turned out to be freedom.
In addition, it turned out that result orientations and power are more pronounced in conscripts, this indicates their
ability to achieve results regardless of failures and failures, it is valuable for them to influence other people. Process
orientations, altruism and money are more pronounced in contract service servicemen, this suggests that they think
less about the result of any activity, tend to help others even to the detriment of themselves, they are characterized
by a desire to increase well-being.

Keywords: socio-psychological attitude, social attitude, psychological attitude, level of claims, motivational-need sphere

of personality, psychodiagnostic research

AKTYaJbHOCTh HCCIIENIOBAaHHS COLUATIBHO-
MICUXOJIOTUYECKUX YCTAHOBOK M YPOBHS IpHU-
TSI3aHUM y BOEHHOCIYXAIIMX KOHTPAKTHOM
CIIyXOBl COCTOMT B TOM, YTO COLMAIbHO-IICU-
XOJIOTUYECKHE YCTAHOBKH BIHUSIOT (DaKTUUECKU
Ha BCE CTOPOHBI JKU3HEACSATEIBHOCTH JIIOfICH
B COBPEMEHHOM Mupe. B cBoro ouepenb ypoBeHb
MPUTA3aHUN SIBISETCS CBOMCTBOM JIMUHOCTH,

KOTOpOe ormpeaenser (OpMUPOBAaHUE CTPEM-
JICHUM, OKUJaHUN U Leled BOCHHOCTYXAIllUX.
Ha ocHoBe colManbHO-IICUXONOTHYECKUX yCTa-
HOBOK U YPOBHSI NMPUTA3aHUMN, KaK YCTOMYUBBIX
Ka4eCTB JIMYHOCTH, POPMHUPYETCS U MOTHUBAITHS
BOCHHOCTYXAIUX K BBITOJHEHHUIO MTOCTABJICH-
HBIX 33]1a4, K CaMOW BOCHHOM CITy>KOE B IIEIIOM,
KapbepHOMY POCTY, TPO(PECCHOHANEHON camMo-

EUROPEAN JOURNAL OF NATURAL HISTORY Ne1, 2022



peanmzayu 1 Tak gaiee. CBoeBpeMeHHoe Gop-
MHUPOBAHUE M KOPPEKTUPOBKA COIUATBHO-TICH-
XOJIOTHYECKUX YCTAHOBOK SIBIISICTCS Ba)KHOM
3amadeld KOMaHAWPOB, KOTOpas OCYIIECTBH-
Ma mocpencTBoM 3(QeKTHBHON MOTHBAITUU
BOCHHOCITYKAIIHX.

Henpto Hamiero uccieqoBaHus ObLIO H3-
YYEHHUE COIUAIBHO-TICUXOJIOTUYECKUX yCTa-
HOBOK ¥ YPOBHS NPUTSA3aHUN Y BOCHHOCITYXa-
X KOHTPAKTHOHM CITy:KObl. B mccienoBanum
MIPUHAMAJIHN Y9acTHUE [IBE€ TPYIIIBI: JKCIEPH-
MEHTaJbHas TPYINa, 3TO BOCHHOCIY)KAIUe
KOHTPaKTHOH CIy>KObI, TYCEeHHUYHBIH camo-
XOJTHO-apPTUJUICPUICKHIA JUBU3UOH, B COCTaBE
11 4enoBek M KOHTPOJIbHAS TPYTIA, 3TO BOSH-
HOCIY’KaIlli€ CPOYHOM CIyXKObI, 3eHUTHO-pa-
KeTHas OaTapes, B cocTaBe 11 demoBexk.

J1a ICMXOAMarHOCTUYECKOTO HCCIIE0Ba-
HHS 6I)I.HI/I MMPUMCHECHBI CIICAYIOUEC METOAUKU:

1) «Meronvka TUArHOCTHKH COIUAIILHO-
TICUXOJIOTUIECKAX YCTAaHOBOK JINYHOCTH B MO-
THUBAITMOHHO-TIOTpeOHOCTHOH chepe O.D. Ilo-
TEMKHUHONY,

2) «MeTtoarKa U3y4eHHs YPOBHS MPUTA3aA-
Hul (MoTopHas npoda [lIBapianuepa)».

dopMynTUpOBKa MOHITHS YCTAaHOBKH IPH-
HaJJIeKUT HemelkoMy rnicuxonory IUJI. Jlanre,
HO TIpU3HaHUE TIOHATHUS «YCTaHOBKa» OCYIIIe-
CTBUJIOCH TTO3ke B padotax M. H. Y3namze [1].

. H. ¥3Han3e — aBTOp TEOpUU YCTaHOBKH,
IIOHUMAaCET 110 YCTaHOBKOP'I HCKYIO TOTOBHOCTD,
MIPEIPACIIONIOKEHHOCTh CyObEKTa BOCIPHHHU-
MaTh Oyaymue COOBITHS, a TaKKe TOTOBHOCTh
K JICUCTBUAM C OMNpeJeIEHHON HampaBiIeHHO-
CTBIO; TO €CTh, yCTAHOBKA /AT BO3MOXKHOCTD
JUISL YCTOMYUBOTO IIEJICHANPABICHHOTO XapakK-
Tepa MPOTEKAaHUS KOHKPETHOMN JCSITeIbHOCTH,
U CIYKHT IOJOIUIEKOH 11esiecoo0pazHon n30u-
paTenbHON aKTUBHOCTHU JIMYHOCTH [1].

YcraHOBKa TIpENCTaBIsAET COOOM Xapakre-
PUCTHKY AEATETbHOCTH, MPEAPACHIONIOKEHHOCTh
WM TOTOBHOCTB JIMYHOCTU K MPEABOCXUIICHUIO
HEKOTOPOTO SIBJICHHUS U K BBIPA0OTKE KOHKPETHOM
MOJICNH MOBeIeHHs (pearupoBanus) [2].

ConmanbHbIe YCTAHOBKH Ha3bIBAIOT «BHETII-
HuMn». BHewHss ycranoBka mo ILIL ITomo-
By — 3TO Takas yCTaHOBKAa, KOTOPYIO UEIIOBEK
NproOpeTaeT, HaXoAsCh B OMpeeNieHHOM cpe-
Jie: o0IIEeCTBe, CEMbE, KOJUICKTUBE, Ha padoTe,
B y4eOHOM 3aBe/icHUH U T.1. OCHOBHOW OTJINYH-
TENbHBIA KPUTEPHUH YCTaHOBOK, KOTOPBIC IPH-
00peTaroTCs N3BHE 3TO TO, YTO OHU OBI HE OBLITH
MIPUOOPETEHBI, €CTM OBl YeJOBEK HAXOIFUICS
B JIPYTOM MECTE, BPEMEHU, WIH C IPYTUMH
nronpMu. Tak y rofel pOpMUPYIOTCS COLUATb-
HbIC YCTAaHOBKU OTHOCHTEIHLHO OIPEACICHHBIX
OOIIIECTBCHHBIX SABJICHUH [3].

[Icuxonmorudeckast yCTaHOBKa (BHYTPEH-
HSIsT) — 9TO TaKas yCTaHOBKa, KOTopas OepeT Ha-
4aJio OT JINYHOCTH CaMOro YeJOBEKa, TO €CTh
OT MHAUBHUAYATbHBIX O0COOEHHOCTEH €ro Icu-
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XOJIOTHH ¥ (DM3HOJIOTHH, TP 3TOM OCHOBHOM
KPUTEPUH IICUXOIOTMYECKUX YCTAaHOBOK HE 3a-
BHCHUT OT TOTO, B KAKOH Cpefie HaXOAUTCS Yeo-
BEK, OHU IPOABIISIFOTCA Beeraa [3].

ConnaibHO-TICHXOJIOTHYECKass ~ yCTaHOB-
Ka — 3TO COCTOSIHUE TICHXOJIOTUYECKON TOTOB-
HOCTH, CKJIaJbIBAIOIIEHCS HAa OCHOBE OINbBITa
M OKa3blBAIOIIEH BJIMSHUE HA PEeakUu 4eJo-
BEKa OTHOCHUTENHHO Te€X 0OBEKTOB U CHTYaIlUH,
C KOTOPHIMH OH CBSI3aH U KOTOPBIE COITHAIEHO
3Ha4nMBl. [loHsATHE yCcTaHOBKA HYKHO paccMa-
TpHBaTh HE KaK BOOOIIE OTHOLICHHUE, TTO3UIHIO
OTHOCHTENIFHO KaKoTo-TH0O TpenMeTa, siBie-
HUSI, YEIOBEKa, a KaK JUCIIO3ULHUIO, TO €CTh Io-
TOBHOCTH K KOHKPETHOMY ITOBEICHUIO B OIpe-
JIEJICHHOM CUTYalUU.

PaccMoTpuM mOHSTHE «YypOBEHb MPHUTA3A-
Huit». ILII. Anens ompenenser ypoBeHb MpH-
TA3aHUM, KaK: «CTPEMJICHHE K JIOCTHIKEHHIO
Heneil Toil cTerneHu CI0KHOCTH, Ha KOTOPYIO
YeJI0BEK CUHTAET cedsl CIIocOOHBIMY [4, ¢.8].

X.M. Xekxay3eH NuIIET: «YpPOBEHb MpH-
TS3aHUH B DTOM CBSI3U TIPENCTABISACT COOOM
KPHUTEPHH YPOBHS YCHEIIHOCTH, KOTOpPBIC W3-
MEHSIIOTCS KaK B a0CONIOTHOM BEJIMYMHE, TaK
1 B IpOOHOCTH B 3aBUCUMOCTH OT JOCTUTHYTOTO
ypoBHS 3P PEKTUBHOCTH eI TENEHOCTH — KPUTE-
PHH YCIIETITHOCTH, SIBIISTIOIIAECS] OMTHOBPEMEHHO
HENBI0 JeSTEIbHOCTH, a TakKe YKa3bIBAIOIINE
Ha YCUJIUSI, KOTOPBIE IOJKHEI OBITh 3aTpadeHbl,
9YTOOBI HCIBITATh yCIIEX WIN 10 MEHbILEH Mepe
Henopaxkenue» [5, ¢.53].

YpoBeHb MPUTA3aHHUN TPEACTABISIET COOOH
Pa3HHUITY MEXIy TPYTHOCTBIO YCTaHABINBAEMOM
HENTN ¥ PeabHOCTBIO €€ JTOCTIDKEHUS, YPOBEHD
npuUTs3aHui HOpMHUPYETCs COIIACHO MPOILIO-
MY OMBITY U OLIEHKE CBOMX CIIOCOOHOCTEH [6].

YCTOWYMBOCTE M TOBBILICHUE YPOBHS MPH-
TSI3aHWH B OOJBIIIEH CTETICHN 3aBUCST OT YCIETII-
HOCTH, a HEyCTONYMBOCTh M CHIDKEHHE, Halpo-
THB, — C HEYCIICITHOCTHIO CaMOyTBEpKIeHuU [7].

Takum o0Opa3oM, ypoBeHb HPUTSI3aHUN —
3TO OTHOCHTENILHO ONpeAeiIeHHas 1ellb, KOTO-
past U3MEHSIeTCs B 3aBUCUMOCTH OT JOCTHTHY-
TOTO YPOBHSI YCIIEIITHOCTH.

Hamu 6puTO TIpOBEIEHO MCUXOJUArHOCTH-
YECKOE WCCIEeIOBAHNE COIHAIbHO-TICHXOJIO-
TMYECKUX YCTaHOBOK M YPOBHS NPHUTSA3aHUMA
Y BOEHHOCIIYKAIllUX KOHTPAKTHOM U CPOYHOMU
ciyx0b1. Ilo meronuke «/lnarnocrtuka couu-
aJHHO-TICUXOJIOTUYECKUX YCTAHOBOK JIMYHO-
CTH B MOTHBAITHOHHO-TIOTPEOHOCTHOH cdeper
0O.0. [loTreMKIHON OBLTH TTOTYYICHBI PE3YITHTa-
ThI, KOTOpBIE TIPEJICTABIICHBI Ha pHC. 1.

[To monmy4eHHBIM pe3yabTaTaM MOXKHO 3a-
KJIIOYUTH, YTO KaK y BOEHHOCIY>KAIlMX KOH-
TPaKTHOH, TaK U y BOSHHOCITYKAIIUX CPOTHOMH
CIy’)kObl HanOosee BBIPAKEHHOW SBISETCS
OpHEHTANHsI Ha CBOOOIY. ITO TOBOPHUT O TOM,
4yT0 cOOBOJIA TIPENCTABIACT Uil 00EHX TPYIIT
UCTIBITYEMBIX TJIABHYIO LIEHHOCTb.
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B BoeHHOC/YKallme KOHTPAKTHOM Cy»K6bl (KON-BO YENOBEK)

B BoeHHOC/Yallme CPOYHOM CNyKbbl (KON-BO YeNnoBek)
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Puc. 1. Pe3yrsmamul 60€HHOCTYHCAUUX KOHMPAKMHOU U CPOYHOU CTYHCOBL
1o Memoouxe «OUAzHOCMUKA COYUATLHO-NCUXON02ULECKUX YCIMAHOB0K TUYHOCU
6 MmomusayuoHHo-nompedHocmuotl cpepey O.D. Ilomemkunot

H BoeHHoCAyKalme KOHTPaKTHOW cyXbbl (KoN-BO Yenosek)

E BoeHHocCAyKalwme cpoYHOM Cyxbbl (KON-BO YenoBek)

Puc. 2. Pezyiomamol 60€HHOCIYHCAUWUX KOHIMPAKMHOU U CDOUHOU CLYHCObL
1o Memoouxe «onpeoeiienue yposHs npumszanull (momopHas npooa [lleapynranoepa)»

Taxoke 111 MCHBITYEMBIX M 3KCIEPUMEH-
TaJlbHOW, U KOHTPOJIHOM IPYII B paBHOM CTe-
[ICHU XapaKTepHa OPUEHTALINS HA STOU3M U TPY.
OpueHTanuy Ha NpoLecc, albTPyUsM U I€HbIH
B OOJBILEH CTENEHU BBIPAKEHBI Y BOCHHOCIY-
KalIUX KOHTPAKTHOW CIIyXOBbl. DTO TOBOPUT
O TOM, YTO BOEHHOCIY)Kalllu€ KOHTPAKTHOH
CIIyKObl B MEHBIIEH CTENEHH 3aIyMbBIBAIOTCS

HaJg Ppe3ylibTaTOM ACATCIBHOCTHU, IIPOLCCCY-
aJIbHas1 HaIpaBJICHHOCTb MOXKET IIPECIATCTBO-
BaTb UX PEIYJIbTAaTUBHOCTH. OHH CKJIOHHEI I10-
Morarh JAPYr'uM Aaxe B yiep0 cebe. Jlus HUX
XapaKTepHO CTPEMJICHHE K YBEIUYECHHIO Oi1aro-
coctosiHus. OpHeHTalMU Ha Pe3yibTar U BIacTh
Ooiee BbIPa>KCHbI Y BOCHHOCJTYKaIlluX CpO‘-IHOI71
CIIyOBl. DTO TOBOPUT O UX CIIOCOOHOCTH IO-
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OuBaTbCA pe3yiabrara HE3aBHCUMO OT IeMeX
1 HeyAad. sl HUX LIeHHBIM SBJISETCS OKa3aHue
BJIMSTHUS HA JIPYTUX JIFOJICH.

PesynmeraTtel  METONWMKH  «OIpeeeHne
YPOBHSI MpHUTsI3aHuil (MoTOopHas mpoda LlIBap-
ITaHjiepa)» IpeACcTaBiIeHBI Ha pucC. 2.

Hrak, MO)XHO OTMETUTH, YTO Y BOEHHOC-
JMyXaluX KOHTPAKTHOM CIIy>)KOBI B OOJBIICH
CTETICHH BBIPAXXCH HEPEATUCTHYHO HU3KUI
YPOBEHB MPHUTSA3aHUN. DTO TOBOPUT 00 UX OpH-
EHTHPOBAHNY HA TIOMYMHEHUU W TPOSIBICHUN
UMH OECIOMOIIHOCTH. Y BOEHHOCTYXKAIIUX
CpOYHOH ciryObl B OOJNBILEH CTENIEHH BBIpa-
KEH HU3KUI YpOBEHb MPUTA3AHUH, YTO TOBO-
PHUT O HU3KOM OIIEHWBaHUM ceOsl 1 BEIOOpE 00-
Jiee TIPOCTHIX IIEJICH.

Janee OBLT MPOBENCH ACTANBHBINA aHAIN3
pe3yapTaTOB BOEHHOCTYKAIIUX KOHTPaKTHOMN
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U CpPOYHOH CIyKOBl MO BBIIIEYTOMSIHYTHIM
METOJIMKAM JUISl BBISIBJICHUSI CKJIOHHOCTEH HC-
MBITYEMBIX B OTHOIICHHH COIMATbHO-TICUXO-
JIOTHYECKUX YCTAHOBOK W YPOBHS MPHUTA3aHUH.
B rabnumax 1 u 2 npeacTaBiIeHbl pe3ylIbTaThl
BOEHHOCTYXaIUX KOHTPAKTHOMN CITy>KOBI.

W3 tabmur 1 ¥ 2 BUAHO, YTO Y BOCHHOCITY-
JKAIIUX KOHTPAKTHOW CITY>KOBI C HEPEaIUCTUY-
HO HU3KHM YPOBHEM MPHUTA3aHHIA BBIpaKEHA
OpHUCHTAIWS Ha aJbTPyH3M W pe3ynbTar. Bo-
EHHOCITy’Kalllie KOHTPAaKTHOW CIyXObl Opu-
CHTHUPOBAHbI Ha TMOAYMHCHWUN U MPOABICHUC
oecriomontHocTH. OHU CIIOCOOHBI JTOOMBATHCS
pe3ynbTara HEe3aBHCHMO OT IeMEX M Heyad.
Takke OHH CKJIOHHBI MIOMOTATh JAPYTHM JaXe
B ymep0 cebe.

B tabmumax 3 u 4 npencTaBiIeHHBI Pe3yib-
TaThl BOCHHOCTY)KAII[UX CPOYHOU CITYKOBI.

Taéauna 1

Pesynbrarel BOGHHOCTY)KAIIMX KOHTPAKTHON CITYKOBI
0 METOANKE «J{MarHOCTHKHU COIMAIbHO-TICUXOJIOTHIECKIX YCTAaHOBOK JTMYHOCTH
B MOTHBaLMOHHO-TIOTpeOHOCTHOU cepe» O.D. I[loremkuHOM

Homepa ucnpITyembIx
IKkanst 123|456 7]8 ]9 10]n
bannst

OpueHTanys Ha mporecc 10 4 6 5 7 1 6 5 7 4 3
OpueHTanuu Ha pe3yaprar 9 6 7 7 7 7 5 4 4 5 8
OpueHTanus Ha anbTPyU3M 3 4 6 6 7 2 7 2 8 4 6
OpueHTanus Ha dSTOU3M 6 2 6 4 8 3 1 6 3 4 1
OpueHTanus Ha TPyQ 9 3 9 5 5 2 2 3 8 3 7
OpueHTranus Ha JCHBTH 7 6 2 6 5 2 1 4 1 2 1
OpueHTanuy Ha CBOOOIY 10 8 9 10 8 7 8 8 8 8 6
OpueHTanus Ha BIacTh 6 4 2 7 5 6 0 7 5 4 3

Taoanma 2

PesynbraTel BOGHHOCTY)KAIMX KOHTPAKTHON CITYKOBI TI0 METOANKE
«ompeneneHne ypoBHs NpuTA3anuil (MotopHas npoba LlBapiyianaepa)»

Homepa ucnbiTyeMbIX

YpoBeHb NPUTA3aAHUI

1 HepeanuctuyHo BbICOKMIt
2 Hepeanuctuyno HU3KMit
3 Huzkuit

4 Hepeanuctuuno HU3KH
5 Hepeanuctuuno HU3KUI
6 Bricokuit

7 Hepeanuctuuno HU3KUI
8 Huzkuit

9 YMepeHHbII

10 Huzkwi

11

Hepeanuctuuno HU3KUI
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Taonauna 3
PesynbraThl BOCHHOCTY)KAIIUX CPOYHOU CITY)KOBI IO METOIUKE
«JIMarHoCTUKYU COLMANBHO-TICUXOJIOTHYECKUX YCTAHOBOK JIMYHOCTH
B MOTHBAaIMOHHO-TIOTpeOHOCTHOH cdhepe» O.D. [ToremrnHOM
Homepa ucnbITyeMbIx
IlIkanst 123 ]4]ls5]e6e]7]8]9f1w0]n
bannst
OpueHTanys Ha mporecc 5 5 8 4 5 3 8 2 3 7 7
OpueHTanuu Ha pe3yabrar 8 6 5 4 8 6 10 7 8 8 4
OpueHTanus Ha ATBTPYU3M 1 4 3 5 4 4 6 5 2 4 9
OpueHTanus Ha STOU3M 3 6 5 4 7 1 5 3 8 5 4
OpueHTanus Ha TPYQ 2 6 3 5 6 2 5 3 2 9 8
OpueHTanus Ha JCHBTH 3 5 2 3 3 2 4 5 6 4 2
OpueHTanuy Ha CBOOOAY 6 5 6 9 9 7 10 7 9 7 9
OpueHTanus Ha BIACTh 1 4 2 4 3 7 6 4 9 6 3
Tabauua 4

PesynbTarsl BOGHHOCTYKAIIUX CPOYHOM CIYKOBI II0 METOANKE
«ompeneneHre ypoBHs NpuTA3anuil (MotopHas npoba LlBapiyianaepa)»

Homepa ucnbiTyeMbIX YpoBeHb NPUTA3aAHUI
1 HepeanuctuuHo HU3KUI
2 Huzkuit
3 YMepeHHbIH
4 HepeanuctruuHo BbICOKUI
5 Bricokuit
6 Huzkuit
7 Huskuit
8 Huzkwid
9 Huzkwid
10 Huzkwid
11 HepeanuctuyHo HU3KMI

W3 tabmuir 3 ¥ 4 BUAHO, YTO Y BOCHHOCITY-
KaIX CPOYHOM CIIYy:KOBI C HU3KUM M Hepea-
JMCTUYHO HU3KUM YPOBHEM MPUTSI3aHUN MpU-
CYTCTBYET OpUEHTAIIHS, KaK Ha allbTPYH3M, TaK
1 Ha 5TOM3M. Tarke y BOGHHOCITYKAIIUX CPOd-
HOHM CITyOBI C HU3KIUM YPOBHEM IPHUTI3AHUH
B OONBIIEH CTENeHH BBIPaXEHbI OPHUEHTAIUH
Ha pe3yabTaT W Ha Tpyd. BoeHHocmyxamue
CPOYHOI CITy’K0BI HU3KO OLICHUBAIOT Ce0s1 U BbI-
Ouparot 6osiee mpocteie 1ear. OHU CIIOCOOHBI
OOMBATHCS Pe3yNbTara He3aBHUCUMO OT TIEMeX
v Heyaad. Tpya mpUHOCUT UM PajoCTb.

MBI npoBenu CpaBHUTENBHBINA aHAJIN3 pe-
3yJBTaTOB  BOEHHOCTY)KAIlMX  KOHTPAKTHOM
CIY’)KObl IO METOAMKE «IMAarHOCTHUKa COIH-
QIBHO-TICUXOJIOTHYECKUX ~ YCTAHOBOK  JIMYHO-
CTH B MOTHBAaITMOHHO-TIOTPEOHOCTHOH cheper»
O.®D.[ToTeMKHHOM 1 TI0 METOIMIKE «OTIPEICIICHIE

YpOBHsI NpUTsi3aHuii (MotopHas npoda [1IBap-
IJTaHzepa)». BbUIo BBISIBIEHO, UTO UCTIHITYEMBIE
C HEpPEATMCTIYHO HU3KUM YPOBHEM MPUTSI3aHUM
OPUCHTHPOBAaHBl Ha QIBTPYH3M M pE3yJIbTar.
Onu criocoOHBI JOOWBATHCS pe3ylbTaTa He3aBHU-
CHMO OT TIeMeX M Hey#ad. Tarxoke OHM CKIIOHHBI
ToMOTraTh APYTUM Jlake B yiiepO cebe.

Janee Mbl TIpOBENM CpPaBHUTENBHBIA aHa-
JU3 Pe3yJbTarToB BOCHHOCITYXALIUX CPOYHOH
CIY)KOBI TIO METOJMKE «JIHarHOCTHUKA COLH-
QIIBHO-TICUXOJIOTHYECKUX ~YCTAaHOBOK JIMYHO-
CTH B MOTHBaIlMOHHO-TIOTPEOHOCTHOU cdheper»
O.D.JToTeMKHHON W 10 METOMUKE «OTpee-
JICHWE YpPOBHs NpuTA3aHui (MOTOpHas mpoba
IBapunanaepa)». beuto BeIABIEHO, YTO Y HC-
IBITYEeMBIX C HU3KHM U HEPEATHCTHYHO HIU3KUM
YPOBHEM TIPUTSA3AHUI NPUCYTCTBYET OpPHEHTA-
1M1, KaK Ha aJIbTPYH3M, TaK ¥ Ha STon3M. Taxke
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Y HCIBITYEMBIX C HU3KMM YPOBHEM IIPUTA3aHUN
B OOINBIICH CTENEHU BBIPAKECHBI OPUEHTALUH
Ha pe3yabTar u Ha TpyA. OHU CIOCOOHBI J00H-
BaThCs pe3yabTara HE3aBUCHMO OT IeMeX U He-
yaad. Tpyn IpUHOCUT UM PagoCTh.

Ha ocHOBaHMM NONY4EHHBIX PE3YJIBTATOB
MOKHO 3aKJIIOYUTh, YTO KaK y BOCHHOCIYKa-
IMX KOHTPAKTHOM, TaK M BOCHHOCTYXKaIUX
CPOYHOH cIyXOBbl HanOoyee BBIPAKCHHOU SIB-
JsIeTCs. OpUEHTAIM Ha CBOOOAY. DTO TOBOPUT
0 TOM, YTO cOOBOMA TPEACTABISACT IUISI 00e-
UX TPYIHI HUCHBITYEMBIX ITIABHYIO IEHHOCTD.
OpueHTaluy Ha 3TOM3M U TPYH BBIPAXKEHBI
B OJMIHAKOBOW CTENIEHH B O0CUX TpyIax HC-
meITyeMbIX. OpUEHTaIUK Ha TIPOLIECC, ANBTPY-
Y3M ¥ JISHBI'H B OOINBIIEH CTENeHN BBIPAYKEHBI
Yy BOEHHOCTY)XalllUX KOHTPAKTHOW CIYKOBI.
3TO TOBOPUT O TOM, YTO BOCHHOCIY)KAalllUe
KOHTPAaKTHOM CIyXObl B MEHBIICH CTENeHH
33JlyMBIBAIOTCSI HAJ| PE3YyJIBTAaTOM JCATEIBEHO-
CTH, TIPO-TIECCYaNbHAas HAIPaBICHHOCTh MO-
JKET TPEISITCTBOBAaTh WX pPe3yJIbTaTHBHOCTH.
OHU CKJIOHHBI ITOMOTaTh IPYTHM JIaXKe B yIiepo
cebe. [l HUX XapaKTEpHO CTPEMIICHHE K yBe-
JMYEeHUI0 OnarococTosHus. Takke y BOGHHOC-
JMyXXKalUuX KOHTPAKTHOH CIyxObl B OombIneit
CTETIEHH BBIPAKEH HEPEATUCTHYHO HU3KHUI
YPOBEHB NMPUTS3aHAN. ITO TOBOPUT 00 UX OpH-
EHTUPOBAaHWM HAa TOAYMHEHUH ¥ TIPOSBICHUH
uMH OecrioMornHocTH. [lpu 3TOM OBIIO BBHI-
SIBJIGHO, YTO BOEHHOCITY’KAalllieé KOHTPAKTHOH
CIIy’)KObI C HEPEaJMCTUYHO HU3KAM YPOBHEM
MIPUTS3aHAN OPUEHTUPOBAHBI HA AIIBTPYU3M
u pesynsrar. OHU CIOCOOHBI JOOHWBATBCS pe-
3yJbTara HE3aBHCHMO OT MeMeX W Heyaad.
Tax)ke OHHM CKJIOHHBI ITOMOTaTh ApyruMm Jaxe
B yuiep0 cebe.

OpueHTanuu Ha pe3yJbTar | BIACTh Oolee
BBIPA)KEHBI Y BOSHHOCITY)KAIIIUX CPOYHOH CITYkK-
OBI. DTO TOBOPHUT O UX CITOCOOHOCTH JOOMBATh-
Cs pe3ynbTara He3aBHCHUMO OT TIEMEX M Hey/lad.
I[JIH HUX IECHHBIM SBIACTCA OKa3aHHEC BJIMSHUS
Ha Jpyrux JIOAEH. Y BOECHHOCIYXalUX CPod-
HOW CIyXObl B OOJBIICH CTENCHU BhIpaXKEH
HU3KAH YpOBEHb MPHUTA3aHHUN, YTO TOBOPUT
0 HH3KOM OIICHWBAaHWHW ceOs M BBIOOpEe Oolee
MPOCTHIX LieJiel. BbUI0 BBISIBIIEHO, YTO Y HCIIbI-
TYEMBIX C HU3KUM W HEPCAJIMCTUYHO HHU3KUM
YPOBHEM IPUTSA3AHUN NPUCYTCTBYET OPUEHTA-
1S, KaK Ha alILTPYU3M, TaK ¥ Ha 3rou3M. Taxoke
Y UCTIBITYEMBIX C HU3KHM YPOBHEM TIPUTSI3aHUH
B OOINBIIEH CTETNEHH BBIPAKEHBI OPHUEHTAIIUHN
Ha pe3ynbTar u Ha Tpya. OHH CIIOCOOHBI 100U-
BaThCs Pe3ylbTaTa HE3aBUCHUMO OT MeMeX U He-
yaad. Tpyzx IpUHOCUT UM PafoCTh.

Hcxons U3 BhINIECKa3aHHOTO, MOXHO CJie-
JaTh CIEAYIOUTNE BEIBOIBL:

1) opueHTaIK Ha PE3YNBTAT U BIACTH 0O-
Jiee BBIPAKEHBI Y BOCHHOCTYKAIUX CPOYHOMN
CITy’KOBI, 3TO TOBOPHUT O MX CIOCOOHOCTH JI0-
OuBaTbCsl pe3ynbTara HE3aBUCHMO OT IeMeX
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1 Heyaa4d, JJI1 HUX HEHHBIM ABJIACTCA OKa3aHUC
BJIMSIHUS HA IPYTHX JIFOJICH;

2) OpHWeHTalui Ha MPOIECC, AIBTPYyH3M
W JeHbI'W B OOINBIIEH CTEIeHU BBIPAXKESHBI
Yy BOCHHOCIY)XaIl[NX KOHTPAKTHON CITy>KOBI,
9TO TOBOPHUT O TOM, YTO OHH B MEHBIIIEeH cTelle-
HU 3aJyMBIBAIOTCA HAd pE3YyJIbTaTOM KaKoM-JIn-
00 IeATENLHOCTH, CKJIOHHBI IOMOTaTh APYTUM
Jlake B y1iep0 ce0e, U1l HUX XapaKTEPHO CTPEeM-
JIEHWE K YBEIMYSHHIO OJIarOCOCTOSHHS,

3) KaK y BOCHHOCITY)KAITUX KOHTPAKTHOM,
TaK ¥ BOEHHOCIYXAIMX CPOYHOM CITy>KObI
HauOoJIee BBIPAKCHHOM SBIISICTCS OPUCHTAIUS
Ha cBOOOIY, 3TO TOBOPUT O TOM, YTO cOOBOJA
MIPEJCTABISET ISl 00X TPYIIT UCTIBITYEMBIX
TJIaBHYIO [IEHHOCTE;

4) BOEGHHOCITYXAIlNe KOHTPAKTHOH CITyX-
OBl C HEPEaTUCTUYHO HU3KUM YPOBHEM IIpH-
TA3aHUM OPUEHTUPOBAaHbI HA  AIbTPyHU3M
U pe3yJsibTaT, OHU CIOCOOHBI JI0OMBaThCH pe-
3yImbTaTa HE3aBUCUMO OT IeMeX W Heynmad,
TaK)X€ OHHM CKJIIOHHBI MTOMOTaTh APYTHUM JaxKe
B ymiepO cebe;

5) BOCHHOCTYXAIFe CPOYHON CITYKOBI
C HU3KUM YPOBHEM IIPUTSA3aHUI OPUEHTUPO-
BaHBI Ha PE3yJIbTaT U Ha TPY/, OHH CHOCOOHBI
IOOWBATHCS Pe3yNbTara HE3aBUCHMO OT TIeMeX
1 Heyaad, TPy MPUHOCHUT UM PaJTOCTh.

Taxum 00pazoM, y BOGHHOCITYKaIINX KOH-
TPaKTHOHM CITy’)KOBI C HEPEaTbCTUIHO HUZKUM
YPOBHEM TMIPUTA3aHUN B OOJBIICH CTEIECHU
BBIpa)XCHA CKIIOHHOCTh K OPUCHTAIMK HA allb-
TPYU3M, Ye€M Yy BOEHHOCIYXAIUX CPOYHOMH
CITy’)KOBI C HU3KAM WM HEPEATUCTHIHO HHU3KUM
YpOBHEM IMpuTA3aHui. BoeHHocyxaiue
CPOYHOM CITy>KOBI C HU3KMM YPOBHEM MPUTSI3a-
HUIl OPUEHTUPOBAHBI HA PE3YJIbTAT U HA TPYL.
Taxke OBbUTO BBISBIEHO, YTO JUIsi BOCHHOC-
JMyXalluX KOHTPAKTHOW M CPOYHOH CITY:KOBI
C HU3KUM U HEPEATUCTHYHO HU3KUM YPOBHEM
MIPUTA3aHNHN XapaKTepHa CKIIOHHOCTh K OpHEH-
TallMU Ha Pe3yJIbTaTar.
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OLEHKA ONPEJEJEHUSA COKPALLEHUSI BBIBPOCOB
INPU NEPECAJKE ITOJBb30OBATEJEM ABTOMOBUJIEN U

OBIIECTBEHHOI'O TPAHCIIOPTA HA BEJTOCHUIIEJ AJIAA KPYITHOTI'O

rorojA
3ere A.H., Tpopumenko 1O.B.

Mockosckuil agmomobunbHO-00POA*CHBIU 20CyOapcmeeHHbI mexnudeckull ynusepcumem (MAH),

Mocksa, e-mail: zegel 999@mail.ru, ywtrofimenko@mail.ru

IIpoBoAKUTCS OLICHKA COKPAILICHHUS BBIOPOCOB aBTOMOOHMIEHBIM TPAHCIIOPTOM IIPH MEPECaIKe aBTOMOOHITICTOB
Ha BEJIOCHUIIE]] B KPYIIHOM TOPOJIE B Pe3ylbTare BHEAPEHHUs PAa3BUTON BEJIOTPAHCIOPTHOH CETU B TPAHCIIOPTHYIO
ceTh KpyIHOro ropona. B nanHoit padore pacuer Befercs 1t ropora MockBbl. [l IpoBeieHus pacdeTra ObUI po-
BEJICH aHaJIN3 JAaHHBIX, HOTy4YEHHbIX U3 ONPOCOB Beepoccuiickoro eHTpa HCCIea0BaHus 00IECTBCHHOTO MHCHHUS
(BLIMOM) 10 4acToTe HCIOIb30BaHMUsI BEJIOCHIIEAOB, TPUYMHAM HX HEHCIOIb30BAHUS U OTTAJIKUBAIOIIMM (aKTo-
pam. BrineneHa meneBast rpyIina Iojib30BaTeNel BEIOTPAaHCIIOPTHOU ceTH B Topoie MoCKBe, KOTopasi B pe3ylbTare
aHanu3a OblIa onpeseneHa kak 22% oT Bcex xuTtenei ropoga MockBbl # B paKTHIECKOM 3HAUSHHU COCTaBIIACT OKO-
10 3,3 miuH Yenosek. B cooTBETCTBUM ¢ METOAMUECKMMHU PEKOMEHIALIUSAMU T10 OLIEHKE BBIOPOCOB 3arpsA3HSIOLIMX
BEIECTB B aTMOC(epy OT IePeIBIKHBIX HCTOUHUKOB (aBTOMOOMIBHBII U XKEJIC3HOLOPOXKHBII TPAHCIIOPT) ompesie-
JICHO COKpAIICHHE BHIOPOCOB MO PA3IMYHBIM 3arpPS3HSIOMIMM BEIICCTBAM, TUIIAM ABHUIATEICH M 9KOIOTHYECKOMY
KJIacCy OT aBTOMOOMIIBHOTO TPAHCIIOPTA IPU MEPECajIKe 1IeJeBOH TPYIIbI OIb30BaTeNIeH C JINYHBIX aBTOMOOHIICH
Ha BEJIOCHIENBI C YYETOM JaHHBIX O (JaKTHIECKOM KOJMYECTBE JIMIHBIX aBTOMOOMIel B ropone Mockse. Cymmap-
HOE COKpAILlEHue BEIOPOCOB cOCTaBmIIO 81,6746 ThICSY TOHH B TOI.

KuioueBwble ciioBa: COKpaleHue, BbIﬁpOCI)l, BeJIOCHIIE, aHAJTUTHKA, OIEHKA, CTATHCTHUKA

GRADE FOR DETERMINING EMISSION REDUCTIONS
FROM TRANSFERRING CAR AND PUBLIC TRANSPORT
USERS TO A BICYCLE FOR A LARGE CITY

Zege AN., Trofimenko Yu.W.
Moscow Automobile and Road Construction State Technical University (MADI), Moscow,
e-mail: zegel999@mail.ru, ywtrofimenko@mail.ru

A method is proposed for calculating the reduction of emissions by road transport when changing motorists
to a bicycle in a large city as a result of the introduction of a developed bicycle transport network. In this work, the
calculation is carried out for the city of Moscow. To carry out the calculation, we analyzed the data obtained from
the polls of the All-Russian Center for the Study of Public Opinion (VTsIOM) on the frequency of using bicycles,
the reasons for their non-use and repulsive factors. The target group of users of the cycling transport network in the
city of Moscow was identified, which, as a result of the analysis, was determined as 22% of all residents of the city of
Moscow and in fact amounts to about 3.3 million people. In accordance with the methodological recommendations
for assessing emissions of pollutants into the atmosphere from mobile sources (road and rail transport), the reduction
of emissions for various pollutants, engine types and environmental class from road transport was determined when
the target group of users was transferred from personal cars to bicycles, taking into account the data on the actual
number of private cars in the city of Moscow. The total reduction in emissions amounted to 81.6746 thousand tons
per year.

Keywords: reduction, emissions, bike, analytics, estimation, statistics

B Hacrosimiee Bpems pa3BUTHE BEIOCHTIEN-
HOTO TpaHCIOpTa SBISETCS HEOTHEMIIEMOH
4acTbIO Pa3BUTHS TOPOJICKOM cpenbl. Pa3Butne
BEJIOTPAHCIIOPTHON CETH JaeT BO3MOXKHOCTh
OpraHU30BaTh TOPOACKOE MPOCTPAHCTBO, B KO-
TOPOM TIOTPEOHOCTh TIEpEMEIIICHHUS Ha INYHOM
aBTOMOOMITIE OyZIeT CHIKAThCA. [1]

[Ipu pa3BUTHM BETOTPAHCIOPTON CETH
Ba)XHBIM MOMEHTOM SIBIISIETCS OIICHKA JKOJIO-
THYECKOTO BIIMSIHUS 3TOH CETH Ha OKpYKako-
LIYIO Cpey B TOpPOJIE.

Haubonee 3HAYMMBIM TOJOXXHUTEIHHBIM
s dexToM Tepecanaku JrOMEH Ha BEIOCHITCT
C JINYHOTO aBTOMOOWIISI SIBJISIETCSI COKpaIlleHUe
BBIOPOCOB BPEHBIX BEIICCTB, 3a CUCT CHIDKE-

HUSl KOJMYECTBA HWCIOIB3YEMBIX IBHUTATEINCH
BHYTPEHHETO CTOPAHUS Pa3HOTO THUIIA.

Lenpto paboThl SBJISAJIACH OIEHKA CO-
KpalleHUsT BBEIOPOCOB  BPEIHBIX BEIICCTB
IIpH Mepecasike LUEeIeBOM IPpyIIbl MOIb30BaTe-
neit B ropone MoCKBe ¢ TMYHOTO TPAHCIIOPTa
Ha BEJIOCHIIEH, a TaKXe OIpe/esIeHHue MOTeH-
[IAAJTFHOTO KOJMYECTBA TOJIH30BaTEIICH BEJO-
CHUIIEZIHOM MHQPACTPYKTYpHI MO pe3ysibTaTam
COIIMOJIOTUYECKUX OTPOCOB.

OcCHOBHAas 4acTh NP OLICHKE COKpAILlCHUS
BEIOPOCOB BPEIHBIX BEMIECTB 3a CUET Mepeca/l-
Ke 1IeJIEBOM T'PYIIbI MOJIb30BaTeNield B ropoe
MockBe C JTHYHOTO TPAHCIIOPTA Ha BEIOCHIIET
rokasareJisi He00X0MMO:
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* OLeHUTh TTOTEHINAIBHOE KOINYECTBO JIFO-
JIeH, KOTOpBIE MEPECAYT C IMYHOTO aBTOMOOMIIS
WM aBTo0yca Ha BEJOCHIIE]] — OICHKY MOXKHO
IIPOBECTH ITYTEM COITHOJIOTHIECKHUX OIPOCOB

* BrigenuTs neneByo TpyIiry

* OmnpenenuTh COKpanieHue aBToMOOHIIEH
1o 00pabOTKe JaHHBIX OMPOCOB CPEIH IIeNie-
BOH IpyIIbl NOIb30BATENEH

* Paccuutare cokpaieHre BBIOPOCOB TIO
METOIMKE

Obpabomka cmamucmu4eckux OaHHbIX
10 UCNONB308aHUIO elocuneda 8 copode Mo-
ckge. Jlis olpeneneHus BO3IEHUCTBHS BENO-
TPAHCHOPTHOH CETH Ha TOPOACKYIO Cpemy,
HEOOXOMMO OTPEACTUTh KOJIMYECTBO IIOJIb-
30Bareneil, KoTopsle OyIyT MCHONB30BaTh Be-
JocHIle] B Ka4eCTBE OCHOBHOTO BHJa TpaHC-
II0pTa, Mocie pa3BuTUs 310 cetu. s 3Toro
HEOOXOZMMO OIPENCIUTh LEICBYI TPYIITY
MOJIb30BaTENIeH U PACCUUTATh UX KOJHUYECTBO.

Jia BBIIENEHHs TENIeBOM TPYyMITBI ITOJb-
30BaTelNeil MCIIONB3YIOTCS PEe3yIbTaThl OIMpPO-

91

ca xuteneii Mocksbl (Tabnuna 1) B KOTOPBIX
npejcTaBieHa WHQPOpMAIMS O YacTOTe WC-
MONTb30BAHMS BEJIOCHTIEIOB JKUTEISIMA  MO-
CKBBl Pa3NIUYHBIX BO3PACTHBIX KaTETOPHH.
B cooTtBeTcTBUY C TaHHBIMU [2] OOIBITUHCTBO
MOCKBUYEH HE HMCIIOJIb3YIOT BEJIOCHUIIC B IO-
BCEIHEBHOU XKU3HHU.

Pesynbrarer onpoca xuteneit ropoga Mo-
CKBBI C pa30MBHOHN Ha YaCTOTY HCIIOJIb30BaHUS
BEJIOCHIIE/Ia TI0 BCEM BO3PACTHBIM KaTerOpH-
M HAIISAHO TIPECTAaBIIEHBI B BUIE Tpaduka
(puc. 1).

HpI/I AHAJIN3C NPUBCACHHBIX JaHHBIX OIIPO-
ca ObUIO OMPENereHo, YTO CPEed MOCKBHYCH
C OTIpeIeTICHHON YaCTOTOM BEJIOCHUTIENT HCITOIb-
3y10T 29% ONpOIIEHHBIX, KOTOPBIX MBI MOKEM
oTHeCTH K meneBoit rpymme. [Ipu atom 19%
n3 29% MOCKBHUYEH CUMTAIOT, YTO BEIOCHIIC],
SIBJISICTCS Pa3BJICUCHUEM WU XO000U, IPU 3TOM
MMEHHO B KaueCTBE CaMOCTOSTEIBLHOIO Cpe/l-
CTBa TIEPE/IBIDKEHISI €T0 PACCMaTPHUBAET BCETO
3% u3 29% (puc. 2).

Taoauna 1

Pe3ynbraThl onpoca xKuTenei ropojia MOCKBEI B COOTBETCTBUU ¢ JaHnHbIMU BIIIOM

Kak wacto Bam CJIy4a€TCs €3IUTh Ha BEJIOCUIIEAEC 110 MOCKBC, BKJIIOYas MPOTyJIKH B MOCKOBCKHX napKax?

wooee | 18-30aer | 31-45mer | 46-60ser | (APMC
Kaxxnpiii nenpb 2 3 2 3 1
Hecxkonbko pa3 B Hezelnto 7 10 9 5 1
Pa3 B Henento 7 8 9 7 0
Heckonbko pa3 B Mecsig 6 11 7 4 1
Pexe, yem pas B MecsIl 7 12 8 3 1
e O
3aTpyaHsII0Ch OTBETUTH 1 1 1 2 <1

\

m Kaxkablil AeHb

® HeCcKONbKO pa3 B HeJeno

= HecKo/ibKo pa3 B mecay,

® 3aTPYyAHAOCb OTBETUTb

Pas B Hepgento

Pexke, uem pa3 B mecay,

He e3)Ky MM MoYTU He e33Ky Ha Beslocunese

Puc. 1. Hcnonvsosanue eenocuneda scumensimu 2. Mockewl
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Technical sciences

CpencTeo nepefeEMHeHA Cnopt

PaagnedsHue, xoG0KH Opyros

Puc. 2. Pesynomamel onpoca « Yem sensemcst 015 6ac 6e10CUNed 8 NEPyIo o4epeos.
MO CPedCcmeo neped8UICeHUsl, CROPM WU paszéiederue, Xobou? »

Takue HEBBICOKHE MOKa3aTeIH HCIOIb30-
BaHUsI BEJIOCUIIEa B KAY€CTBE CPEICTBA Iepe-
JBIDKCHHUS MOCKBHYH CBS3BIBAIOT CO CIIEAYIO-
mMA (hakTopamu:

* Maso 060pyn0oBaHHBIX BEIOIOPOXKEK, TO-
POA HEe TPUCTIOCOONIEH ISl TIOE30K Ha BEJO-
CHIIEAE;

* Bonp1me paccTosHUS, CITUILKOM JIOJITO;

* ABTOMOOWIH, 3arpy>KEHHOCTb JOPOT;

* OnacHOCTb IEPEABIKEHHUS Ha BEJIOCHIICIE;

* IIpoGiema MapKkOBKH BEJIOCHIIEOB, MX
COXPaHHOCTH;

* OtcyTcTBUE KYNBTYphl B OTHOLICHWUH
K BEJIOCHUIICANCTAM;

* Crieriupuxa paboThI, APECC-KO;

» [Inoxas nmoroxa.

IIpu stomM Oomnee 35% ompomieHHBIX 3a-
SABWJIHA, YTO OCHOBHBIM MPCHATCTBUEM B HUC-
MOJIb30BAaHUK BEJIOCUIIE/]a B KadecTBE TPaHC-
MOPTHOTO CPEACTBAa SBISIETCS OTCYTCTBHUE
BEJIOCUIIEAHOM  MHQPACTPyKTyphl,  Ooiee
23% ONpOUICHHBIX 3asBHJIM, YTO BEJOCHUIIE]
He KOM(OPTEH Ul epeMeIeHNs Ha TaJIbHUE
JMCTAHIIMK W3-32 HU3KOH CKOPOCTH Tepe/BU-
XKEeHHUs U okoso 18% yTBEp»AaloT, 4TO JIBH-
KCHHE Ha BEJOCHUIIe[e ONAacHO M3-32 TECHOTO
KOHTaKTa ¢ aBTOMOOHJIISIMH.

Takum 00pa3oM, MOXKHO YTBEPXKAATb,
YTO MNPU CO3IaHUM PA3BUTOM BEJIOCUIEIHOU
CETH, UMEIOLICH WHTEPrpaluio ¢ OOIEeCTBEH-
HBIM TPAHCIIOPTOM M KOTOPasi [TO3BOJISAET Iepe-
MeIaTbesi MO ropofdy OBICTpO U Oe30MacHO

MOXHO TMpHBJIeYb Oomee 76% mOTEHLMAb-
HBIX MOJIb30BaTENeH, OTHOCALINXCS K LIEIEBOH
rpynre. J[aHHOe 3HaYeHHEe TIO3BOJISIET:

* Paccunrars TpHMEpHOE KOJIHYECTBO
MOJIb30BaTENIEN BEJIOTPAHCIIOPTHOU CETH;

* OUEHHUTH JKOJOTHYECKOE IOJIOKHUTEIb-
HOE BJIHMSHHUE BEJIOTPAHCIIOPTHOH CETH MyTeM
pacdera CHHKEHUS BEIOPOCOB;

* OueHuTh MOTEHIUAT BEJIOTPAHCIIOPT-
HOM CeTH.

Hacenenne ropoga Mockser Ha 2021 B co-
oTBeTCTBUHU C [3] cocTapisieT 15 MIIH 4enoBexk.
[pu BBIACTIEHUY IETIEBOI TPY I MOXKHO OTTpe-
JISIUTh, YTO WCIOJNB30BaTh BEJIOTPAHCIOPT-
HYIO C€Th OyIeT OKOJIO 3,3 MIIH YeIIOBEK.

Oyenka coxkpaweHus 8b16POCO8 ABMOMO-
buneti. B coorBercTBuu C [4] okono 25% Ha-
celsleHust roposia MOCKBBI UIMEIOT aBTOMOOHITE,
COOTBETCTBEHHO MpH nepecaake 3,3 MITH yeno-
BEK Ha BeJOoCHUIe] TpapuK B MOCKBE CHU3ZUTCS
npumepHo Ha 825 Teic aBToMoOuMIIel. [Ipu sToM
CPEIHHI TOOBOM MPOOeT aBTOMOOHIIS B TOPO-
e Mockse coctaBisieT 16,1 teic. Km.

B cooTBeTcTBUM C METOAMYECKHMHU PEKO-
MEHJAIMUAMH TI0 OLEHKE BBEIOPOCOB 3arps3Hs-
IOLINX BEUIECTB B aTMOC(EPY OT IEPEABUKHBIX
HCTOYHUKOB (aBTOMOOWIIBHBIH M KEJIC3HOIO-
POXHBIN TpaHCTOPT) [5] cocTtaB mapka Jer-
KOBBIX aBTOMOOWIeH B Poccum mpesncrapicH
B Tabnuile 2, a CTPyKTypa mapka Mo THIIA HC-
MOJIB3YEMOTO TOIUIMBA B aBTOMapKax Ipel-
cTaBJIeHA B Ta0iuie 3.

Tadoauma 2
CrpykTrypa napka JerkoBbix aBromoOwmiieii B Poccuu [4, c. 4]
Okonoruueckuii knacc ATC
Tur ATC Bun 0 1 2 3 4 5 6
torumBa | (EBpo 0) | (Espo 1) | (EBpo 2) | (EBpo 3) | (EBpo 4) | (EBpo 5) | (EBpo 6)
JUJ1s1 COOTBETCTBYIOLIETO SKOJIOTHYECKOro Kilacca
Jlerk. aBro. bensun 0,10 0,10 0,10 0,20 0,30 0,20 -
Kkareropuu M1 AT 0,10 0,10 0,10 0,20 0,30 0,20 -
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Taonauna 3
CrpykTypa napka 1o THIIa UCIIOJIb3YEMOT0 TOIUINBA [4, ¢. 5]
TlerKOBAIC ['py30BbIc aBTOMOOMITH U I'py3oBbie aBroMoOunu |  ABTOOYCHI KaTerOpum
aBToOyCHI Kateropuu M1, N1 kareropun N2, N3 M2, M3
OCH3HH AT OCH3UH AT OCH3MH AT OCH3UH AT
0,98 0,02 0,70 0,30 0,30 0,70 0,20 0,80
Tabimua 4
yI€eJIbHbIE BRIOPOCH 3B J1erkoBbIX aBTOMOOMIIEH KaTeropuu M,
NP JIBWKEHUH 10 KPYITHBIM U CBEPXKPYITHBIM ropojam, I/kM [4, c. 8]
DKOJIOTHYeCKHIt Bun 3arps3HA0IIMEe BENIeCTBA
Kknace ATC Tommea | CO NOx C So2 CH4 |JIOCHM"| NH3
bensun 29,3 1,15 - 0,022 0,040 5,260 0,002
0 (eBpo 0) NT 0,9 2,80 0,25 0,075 - 0,225 0,001
CHI' 29,3 1,15 - 0,007 0,025 5,275 -
Bensun 92 0,72 - 0,018 | 0,015 0,495 0,070
1 (epo 1) AT 0,6 0,55 0,07 0,070 - 0,110 0,001
CHT 92 0,72 - 0,007 | 0,010 1,440 -
Bensun 6,2 0,28 - 0,016 0,010 0,110 0,095
2 (eBpo 2) AT 0,6 0,55 0,07 0,070 - 0,120 0,001
CHI' 6,2 0,28 - 0,007 0,010 0,110 -
Bensun 3.3 0,11 - 0,016 0,004 0,076 0,060
3 (eBpo 3) AT 0.6 0,42 0,05 0,066 - 0,095 0,001
CHI' 33 0,11 - 0,007 0,003 0,077 -
Bensun 0,30 0,07 - 0,016 0,003 0,027 0,060
4 (eBpo 4) AT 0,35 0,23 0,05 0,066 - 0,055 0,001
CHI' 0,30 0,07 - 0,007 0,001 0,029 -
bensun 0,30 0,05 - 0,016 0,003 0,028 0,060
5 (eBpo 5) AT 0,35 0,18 0,03 0,066 - 0,055 0,001
CHI' 0,30 0,05 - 0,007 0,001 0,029 -
* JJOCHM — HeMeTaHOBEIC JIETyYle OPTraHUIEeCKHE COCIIMHEHUS

B obmem Buze ¢popmyia o0mux BEIOPOCOB
3arpsustronux Bemects ATC mpu nepemere-
HUH B ropoJiaxX U HACCJICHHBIX ITYHKTaX BBITJIA-
JUT CIIEAYIOIUM 00pa3oM:

M=M +M_+ M. TBIC. T
i 1i 2i 3i

e M| — BBIOPOC i-TO BEIIECTBA BO BPEMs Tie-
peMeleHus] TPaHCIIOPTHOTO CPEACTBA Ha Tep-
PUTOPHH KPYIHBIX U CBEPXKPYITHBIX TOPOIOB
(Hacenenue ropojaa mpeBblacT 1 MIH 4eso-
BEK), THIC. T

M, — BBIOPOC i-r0 BEWMIECTBA BO BPEMS IT€-
peMellleHus] TPAaHCIIOPTHOTO CPEACTBA Ha Tep-
puTOpHH OOJBIIKX, CPSTHUX U MAJTBIX TOPOJIOB
(mo 1 MJTH YeIoBeK), THIC. T

M, — BBIOPOC i-ro BElIECTBa BO BpeMs I1e-
pEMEILIeHUsT TPAaHCIIOPTHOTO CPEACTBA Ha Tep-
PUTOPHH BHETOPOJICKUX JIOPOT, ThiC, T

B Hamem ciydae pacueT MpPOU3BOIUTCS
JUTst Topojia MOCKBEI U PacCYUTHIBATHCS OyIeT

TOJILKO 3Ha4YeHue M, ,cenoBarenbho, popmy-

na mpuoOpeTaeT CIeAyIOIn BT
M=M= ZM”]., TBIC. T

e M, — BBIOpOC i-ro BemectBa oT ATC
JUISL j-TO pacyeTHOro THMA TNpU JBMKEHUHU
1o YJIC KpyHHBIX U CBEPXKPYIHBIX TOPOJIOB.
M paccuntsiBaeTcs o Gopmysie:
M,=m, L. N, 107, TeIC. T

1jj

e m, — VACTbHBIA BBIOPOC [-I0 BeILECTBA
ABTOTPAHCIIOPTHOTO CPEJICTBA j-TO PacueTHO-
ro tuna (B HalleM CJIy4ae JICTKOBbIE aBTOMO-
Oounu u aBroOychl) npu nepememennn ATII
MO0 KPYITHBIM M CBEPXKPYITHBIM TOpOJiaM B CO-
OTBETCTBHUU C TabnuIeit 4, r/km;

L,,— cpenueronosoii mpo0Oer aBTOTPAHCIIOPT-
HOTO CPEJICTBA j-TO PACUETHOIO THIIA, THIC. KM;

N, — KOIMYECTBO aBTOTPAHCIIOPTHBIX
CPEZCTB j-T0 PacyeTHOTO TUIIA, €.
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Tab6auna 5

PeBy.]'IBTaTLI pacdeTa COKpalCHUA BBI6pOCOB 10 B€IICCTBAM B I'OJ, TBIC. T

3arps3HSIOLNIEe BEIIECTBO
HOMEP | 0o | NOx | C So2 | cH4 | mocHm* | Nm3 | Tmo | Koace
Mljj JIBUL. €Bpo
M1ijl | 38,139 1,4969 0 0,029 | 0,052 6,847 0,0026 ben Expo 0
BpO
M1ij2 | 0,0239 | 0,0749 | 0,0066 | 0,002 0 0,006 2,73 Ar P
M1ij3 | 11,976 | 0,9372 0 0,0234 | 0,020 0,644 0,0911 ben Enpo 1
BpO
Mlij4 | 0,0159 | 0,0146 | 0,0019 | 0,0019 0 0,003 2,73 Ar P
M1ij5 | 8,0706 | 0,3645 0 0,0208 | 0,013 | 0,143185 | 0,12366 | ben. B0 2
B
Mlij6 | 0,0159 | 0,0146 | 0,0019 | 0,0019 0 0,00 2,73 Ar P
M1ij7 | 8,5911 0,2864 0 0,0417 | 0,010 0,199 0,1562 Ben. 500 3
B
M138 | 0,0319 | 0,0223 | 0,0027 | 0,0035 0 0,005 5,33 Ar P
M1y9 | 1,1715 | 0,2734 0 0,0625 | 0,013 0,105 0,2343 Ben. eBD0 4
B
M1ijj10| 0,0279 | 0,0183 | 0,0040 | 0,0053 0 0,004 83 Ar P
Mlijj11| 0,7810 | 0,1302 0 0,0416 | 0,008 0,073 0,1562 Ben. 5
€BpO
Mlijj12| 0,0186 | 0,0096 | 0,0016 | 0,0035 0 0,003 5,3° AT P
Uroro | 68,863 3,6423 | 0,019 | 0,2366 | 0,115 8,035 0,7644 o6u.
Cymma 81,6746
80
60
40
20
0 | - PR
co NOx C So2 CH4 JIOCHM* NH3

Puc. 3. Cokpawenue 6b16pocos no gewgecmsam, moic. m

Pesynbrars! pacuera npuBeaeHs! B TaOIHIE 5

Oyenka cokpaujeHusi UCHONL30BAHUS MO-
nauea. Jlns ONIpeneneHHsl COKpallleHUs IIo-
TpeOJNICHUsT TOTUIMBA TIPHU PAa3BUTHH BEJIOTPAH-
CIIOPTHOM CETH B KPYITHOM TOpPONE CIEAyeT
YYUATHIBATh CPEAHETOMOBOM IMPOOEr aBTOMO-
OwIeii B ropojie, a TaKXKe CPEIHUNA pacXomd TO-
TIMBA JIETKOBBIMH aBTOMOOMIIsSIMH. [[7151 TOpoaa
MOCKBBI CpefHErofiloBoi MpoOer COCTaBISET
16,1 teic. Km. IIpu 3TOM nmpuHHMMas cpenHuit
pacxom TOIUIMBA JIETKOBBIM aBTOMOOHIIEM
101/100xkM [6] TONMyYrM SKOHOMHIO TOILIHBA
110 5313 MWLTHOHOB JIUTPOB B TOJI.

Takum 00pa3oM Mbl BHJIWM, YTO BHe-
JIpeHUE BEJIOCUNEIHON CeTH, KOTopas OX-
BaThIBAET IICJIEBYI0 TPYIIIY IOJIb30BaTelNei
B ropore MoCKBe, MO3BOIIUT COKPAaTHTh BBI-
opockl Ha 81,6746 ThIC. T B ToA. VI COKOHOMUTH
110 5313 MUIIITHOHOB JTUTPOB TOTLINBA.
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PABPABOTKA 9KOJOI'MYHOI'O DQHEPI'OOBECIIEYEHUA

MATHUCTPAJIBHOI'O ABTOITOE3JA HA CTOAHKE JUISA POCCHUH

KypsrTos A.N., llleamakos C.B.

Mockosckuil agmomoouIbHO-00POAHCHBIU 20CyOapcmeeHHbIL mexnudeckull ynusepcumem (MAJH),

Mocksa, e-mail: kuriatov.sasha@mail.ru, shelwood@yandex.ru

OcCTaHOBKY 15 TPY30BHKOB — 9TO HEOThEMJIEMasi 9YaCTh CUCTEMBI JOPOXKHOTO TpaHCIopTa. OOBIYHO BOAUTEIH
HCHOJIB3YIOT 3T MECTa [l 103alpaBKH U OT/AbIXa. Bo Bpems 3Toro nepuoja BOAUTENSAM IPY30BHKOB HEOOX0OAUMO
o0ecIeunBaTh CBOE CHAIbHOE MECTO KOHANIHMOHUPOBAHHEM BO3/yXa, TEIIOM U IEKTPOIHEPTHeH, IUIst pabOoTHI Ta-
KHX IPUOOPOB, KaK XONOAMIBHHK, MHKPOBOIHOBAS [1€4b, TEIEBH30D, YEKTPOILIUTKA, DIEKTPOUANHUK, BEHTHIATOD
U OCBETUTENbHBIE IPUOOPLI. A TakKe, OAEp)KaHUE B TEIIe JBUTaTeNs U TOIUIMBA B XOJIOAHYI0 norofy. Jlis moa-
JepxKaHusi KOM(OPTHOrO MUKPOKJIIMATa B KaOMHE TArada aBTONOE3[a BO BPeMs JUIUTEIBHBIX CTOSHOK 3a4acTyIo
HCTIONB3YeTCs IITaTHAsl KIIMMaTHIeCKas CHCTeMa, IPHBOAUMAs OT OCHOBHOTO JBUTaTels, KOTOPBIH paboTaeT B 9TU
HPOMEKYTKH BPEMEHHU Ha X0JI0CTOM Xofly. PaboTa GombIerpy3HbIX TU3€NbHbIX IPY30BHKOB Ha XOJIOCTOM X0y BHO-
CHT CYIIECTBEHHBIH BKJIaJ KaK B IIOTPEOJIEHHE TOIUINBA, TAK M B BEIOPOCHI 3arps3HAIONINX BEIECTB B aTMOChe-
py. B nanHO#t cTaThe paccMOTpeH HaOOp OPTaHU3ALHOHHBIX MEP U TEXHOIOTHYECKHX PELICHUI 110 YMEHBIICHHIO
BpEMEHHU pabOThl OCHOBHOTO JIBUraTelsi MArUCTPAIbHBIX aBTOMOE3/0B Ha XonocToM xofy. IlpencrasieHa kiaccu-
(HuKanust 9TUX Mep, pACCMOTPEHBI OCHOBHEIE IIPEUMYIIIECTBA U HEIOCTATKU, HAMEUEHBI ITyTU BBIOOpa HaMITydIeit
KOMOWHAIIMH PACCMOTPEHHBIX MEPONIPUSTHH.

KuioueBwble ciioBa: Mal"l/lCTpa.]'ll)Hl)lﬁ aBTOIOE3], X0JIOCTOM X014, 'py30BHK, CTOAAHKA, TAIra4, ABUraTe/ib BHYTPEHHEro

cropanust

DEVELOPMENT OF ECO-FRIENDLY ENERGY SUPPLY
OF THE MAIN ROAD TRAIN IN THE PARKING LOT FOR RUSSIA

Kuryatov A.l., Shelmakov S.V.
Moscow Automobile and Road Construction State Technical University (MADI), Moscow,
e-mail: kuriatov.sasha@mail.ru, shelwood@yandex.ru

Truck stops are an integral part of the road transport system. Usually, drivers use these places for refueling and
rest. During this period, truck drivers need to provide their sleeping place with air conditioning, heat and electricity,
for the operation of appliances such as a refrigerator, microwave oven, TV, electric stove, electric kettle, fan and
lighting. And also, keeping the engine and fuel warm in cold weather. To maintain a comfortable microclimate in the
cab of the tractor of the road train during long stops, a regular climate system is often used, driven by the main engine
running at idle during these periods of time. The operation of heavy-duty diesel trucks at idle makes a significant
contribution to both fuel consumption and emissions of pollutants into the atmosphere. The article considers a set
of organizational measures and technological solutions to reduce the operating time of the main engine of mainline
road trains at idle. The classification of these measures is presented, the main advantages and disadvantages are

considered, the ways of choosing the best combination of the considered measures are outlined.

Keywords: trunk road train, idling, truck, parking, tractor, internal combustion engine

Bo Bpemst ocyIiecTBiIeHs MaruCTpaIbHBIX
MIEPEBO30K TPY30B ABTOMOOWIBHBIM TpaHC-
MOPTOM HEOOXOAMMO COOMoNaTh TPeOOBaHUS
K peXXUMy Tpy[a U OTAbIXa BoguTesnel. 3akoHO-
nmarenbcTBoM P® paspemieno B obieM cirydae
yIpaBiieHHe TPAHCIIOPTHBIM CPEICTBOM He 0o-
Jiee 9 9acoB B CYTKH, a OTABIXaTh BOIUTEINb JI0JI-
JKeH He MeHee 11 9acoB, KpoMe TOrO YCTaHOB-
JieHbl TPeOOBaHMS K €XEHENECTHbHOMY OTABIXY
[1]. Wcxoms u3 3TOro, BOOUTENU TPYy30BUKOB
MHOTO BPEMEHH MTPOBOIAT Ha CTOsTHKax. Kpome
OCTAHOBOK, CBSI3aHHBIX ¢ 00CCIICUCHIEM TpeOOo-
BaHUI K peKUMY Tpy/Aa U OTIbIXa, IPU MEXKITY-
HapOIHBIX MEPEBO3KaX BO3HUKAIOT AOCTATOYHO
JUTUTENbHBIE IEPHO/IbI BEIHYKICHHBIX CTOSHOK,
CBSI3aHHBIX C OYepeAsIMH IPH IIePEeCeUeHNH Ipa-
HUIl. Bo Bpemst CTOSTHOK BOAWUTENN MOTYT TOJIb-
30BaThCs yCIIyTaMH MOTeJel u Kade, a MOTyT
HAXOIHUTHLCSI BHYTPU WM B HEMOCPEACTBEHHOM

0nM30CcTH OT CBOEro aBroMoOWisl. B mocnen-
HEM citydae Uil MOAJepKaHusi KoM(OopTHOTO
MHUKpOKJIMMara B KaOMHE 3a4acTyi0 MCIOJIB3Y-
eTcsl IITAaTHAS KJIMMaTHYeCcKasl CUCTEMa, IIPUBO-
JIMMasi OT OCHOBHOTO JIBUTATENsl BHYTPEHHETO
cropanus (JIBC), paboTtaromiero B 3TH IpomMe-
’KYTKH BPEMEHH Ha XOJIOCTOM XOJIY.

PaGota Gonblierpy3HbIX IU3ENBHBIX IPY-
30BHKOB Ha XOJIOCTOM XOAYy BHOCHT Cylle-
CTBEHHBIN BKJIaJ KaK B OTpeOIeHNe TOILUINBA,
TaK U B BBIOPOCHI 3arps3HSIONIMX BEIIECTB
(3B) B armocdepy. Ilo omenkam AreHTCTBa
mo oxpane okpyxaromein cpexsl CIHIA, ame-
PHUKAaHCKHE TPY30BUKH Ha CTOSIHKAX MpU pado-
T€ Ha XOJOCTOM XOIy €KETOAHO MOTPEONSIOT
Oosee 3,5 MiIpa J1 TU3EIBHOTO TOIUIMBA M BBI-
JensoT O6onee 10 MJIH T AMOKCHAA yriepona
(CO,) n nmpumepno 200 THIC. T OKCHIIOB a30Ta

(NO)) [2, c. 2-3].
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MAH T

‘1 0O
3 4
24
14
° 2008 2009 2010 2011 012 3013 2014 2015 2018
Wen 307 2980 00727 2334 31590 401079 azTo87 448053 458780 489181
20307 So0080 573200 Laizea B355 875004 704018 728008 Taz5M 755100
W12 207 T487SS Ta5458 745084 82125 786113 71D 772363 THMS 786833
D35 127] 1632350 1825320 1816775 1626027 1817297 1620078 1792058 1816841 1805075
Dacdst | 215835 2192588 FriREAL] 2407285 2503007 2001763 2685915 2745808 27718
Puc. 1. Asmonapk 2py3oevix agmomobuneil 6 P® 3a 2008-2016 ze.
(Oannvie ' UBJ[/] 6 obpabomke agmopos)
KonmudectBo  Tpy30BBIX  aBTOMOOMIICH MarepuaJjibl M METOAbI UCCIETOBAHUSA

B Poccuu, B TOM 4mCIie 1 MAaTrMCTPANIbHBIX TATA-
Yeid, ¢ KaXIbIM FOJIOM yBenunBaetcs (puc. 1).
C yd4éToM eXeromHOro yBEIHUYCHHS KOJUde-
CTBa IPY30BbIX aBTOMOOWIIEH, a TakxKe IJIaHu-
PYEMOro pocTa MarucTpaibHbIX aBTOMOOWIIb-
HBIX mepeBo3ok B Poccum [3], morpebnenue
TOIUIMBA U BBIOPOCHI 3arps3HSIOMINX BEIIECTB
B aTMOc(epy TOKe YBEITUYATCS.

C npyro#i croponsl, Poccust mpunsuta Ila-
PHIKCKOE comialnieHue 00 N3MEHEHNH KInMara
[4], cormacHO KOTOpOMY JOJDKHA MpHUIIArarh
BCE YCWIHS MO CIACPKUBAHHIO TIIOOATBHOTO
MOTEIUICHUS C OINpPENesIeMbIMH Ha HAI[HO-
HAJBHOM YPOBHE BKIIQJIaMH CTPaH MO CHUKE-
HUIO BEIOPOCOB MAPHUKOBBIX T'a30B.

CrenoBarenbHO, HEOOXOAUMO HCKATh U pe-
AJIM30BBIBAaTh MEPOTPHSTUSL TIO COKPAIICHHIO
BEIOPOCOB MAapHHUKOBBIX T'a30B B cdepe aBTo-
MOOWIBHOTO TpaHcropta. OJHUM W3 TaKUX
MEpOTNPHITHN MOXKET CTaTh HAOOp OpraHM3a-
[UOHHBIX MEp M TEXHOJOTUYECKUX PEUICHUI
[0 YMEHBIICHUIO BPEeMEHHU PabdOThl OCHOBHO-
ro JBUTATENsl MaruCTPajbHBIX AaBTOIMOE3/IOB
Ha XOJIOCTOM XOJY.

Lenp wnccrnenoBaHusi — H3y4eHHE Hera-
THUBHOTO 3KOJIOTUYECKOTO 3 dekTa oT paboThl
OCHOBHOTO JIBUTATElNlsl MAaTrUCTPAIbHBIX aB-
TOIOE3/IOB HA XOJIOCTOM XOJy TPH JUTHTEIb-
HBIX CTOSIHKaX W pa3pabdoTKa MEpONpHATHI
10 YMEHBIIIEHUIO 3TOTO (P eKTa.

HccnenoBanne npoBOAWIOCH HAa OCHOBE
MOWCKA, M3Y4YeHHWS W aHaiun3a uH(popMaruu
B ceTu IHTepHET.

Pesyabrarsl ucciienoBaHus
U MX 00Cy:K/IeHue

Bo BpeMs HIIUTENBHBIX CTOSHOK Maru-
CTpaJbHBIA aBTOMOE3/] CTAHOBHUTCS JUIS BOIH-
Tens (dKuIaxa) PakTUIeCKH BTOPBIM JIOMOM,
MO3TOMY aBTONPOU3BOIUTEIH CTapaIOTCst 00e-
CIIEYUTh €r0 BCEM HEOOXONWMBIM ISl Max-
cumasibHOro koMopra u ymoodersa (puc. 2).
Bo Bpems cTOSHOK HEOOXOAMMO CO31aTh yc-
JIOBHSI ISl OTABIXA, MATAaHUSA. JTO obecriedn-
BaeTCs BCIIOMOTAaTeIbHBIMU IPUOOpaMH, K KO-
TOPBIM OTHOCSITCS:

— DIIEKTPOILINTKA;

— XOJIOAWJIBHUK;

— TENEBU30D WK KOMIIBIOTED;

— MHUKPOBOJIHOBASI T1€Yb;

— 3JIEKTPOYAHUK;

— OCBETHUTEJbHbIE TPUOOPHI;

— BEHTWJIATOP;

— CHCTeMa OTOIUICHHUS! U KOHAMIIMOHHUPO-
BaHUA.

Jst pa®oTHI Bcex ATUX MPUOOPOB HEOOXO-
JIMa SHEpTusi, KOTopasi OOBIYHO BhIpadaThiBa-
€TCsl ITaTHBIM TEHEPaTOpOM IpH paboTe oc-
HosHoro /IBC Ha X0m0CTOM XOITY.
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Puc. 2. Kabuna mseaua Peterbilt 387 [5]

ATEHTCTBO N0 OXpaHE OKpYXKalomeH
cpensl CIIA paspaboTano mporpaMmy HC-
NBITAHUNA MarucTpalbHBIX TATa4el Ha XOJ0-
ctoM xoxy. [IporpamMma ucnbITaHui TPOBO-
IujIach B TEUEHUE JBYX JIET B AOEpIUHCKOM
ucneiTateasHoM HeHTpe apmuun CHIA. Ilo-
cie u3ydeHns 42-X yHUKAITbHBIX T€CTOBBIX
CIICHapHeB, KOTOpBIE MPEACTaBIAIN cO00i
peallbHbIe YCIOBHS JJIUTEIBHON paboThl
MarucTpajbHOIO aBTOIMOE3/1a Ha XOJIOCTOM

X0y, OBIIO OMpENeNieHO, YTO B CpeaHeM
TUNHYHEIN Tpy30BUK 1980...2001 momens-
HOTO Trojia, paboTalImUi Ha XOJIOCTOM
xony, BeiOpaceiBaeT 140 r/u NO u 8200 r/u
CO, u norpebnsgeT 0koo 3 /4 JU3EIBHOTO
TorutuBa [2, ¢. 2-3].

CymiecTByeT HECKOJIBKO THUIIOB MPOBEPEH-
HBIX METOJIOB U TEXHOJOTHH ISl COKpAIICHUS
BpPEMEHHU pa0OThI OCHOBHOTO JIBUTATEIIS TArada
Ha X0J10cToM Xofy (puc. 3).

MeToas COKpaWeEHHA Bpemen paboTm OCHOBHOMD
OEWFATENA HA XONOCTOM XO4y

BHewHHe

CTaUMOHAPHBIE MYHHTEI
= oTAbIXE BOgHMTENER
(roTEnW, Hade 1 T.N.)

MapHHHIK C
BOSMOMHOCTEHD
= MOAKAOYEHHA

FPY30BMKOBE H
ANEKTPHYECHOR CeTH

MapHHUHIK C
BOSMOMHOCTBIO
NOAKNKOYEHHA
FPY30BHKOB K
KAHMATHYBCHHM
YCTAHOBKAM

BopToBbie

ABTOHOMHBIE

nogorpesateny

ABTOHOMHbBIE
BCNOMOTETENBHEIE

IHEPrOYCTAaHOBKW

Ha ocHoee OBC

Ha ocHoBe AKB

Ha ocHoee T2

Puc. 3. Knaccuguxayus memooos cokpawerus epemeru pabomovi
OCHOBHO20 08U2aMens MA2A4A ABMON0e30a Ha X0N0CMOM X0OY
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Cmayuonapuvie nyHKkmvl omowvixa 600u-
meneu. Vlcronp30BaHWE BOAMTEISIMHM CTallH-
OHApHBIX IYHKTOB OTAbIXa (MoTenel, kade
U T.I.) TPAKTHYECKU TOJHOCTHIO HCKITIOYACT
paboty /IBC Tarada aBromoesna Ha XOJIOCTOM
XOMy, CIOCOOHO oOecneunuTh KOoM(GOPTHBIC
yCIOBUSL OTABIXa, OOECHEYMBAIOT JOMOIHHU-
TeNbHBIE padouyMe MecTa W HaJOTOBBIE IO-
CTYIUICHHS B MECTax MX pa3MeLICHUS W T.IL.,
OJIHAKO JUUISl CTPOUTENBCTBA M (PYHKIIHOHHPO-
BaHUsI 3THX CTAIlMOHAPHBIX OOBEKTOB TpeOy-
€TCs ONpeeNIEHHOE KOJIUYECTBO MAaTepHalloB
1 DHEPropecypcoB.

Onexmpuguyuposannvie naprogounvle me-
cma (awuen. truck stop electrification, TSE).
Bo BpeMsi 1nHMTENBbHON CTOSSHKM MarucTpalib-
HBIE aBTOMOE3/1a MOTYT MOJKIFOYAThCSl K BHEIII-
et anekrpoceru (120 B, 20 A wmm 230 B,
30 A)) BMecTO TOrO, 4TOOBI paboTarh Ha XOJO-
ctoM xoxy (puc. 4). [Ipu aTom npenmnonaraercs,
4Yro Ha OOpTY IPY30BHKAa €CTb COOCTBEHHBIC
SNEKTPUIESCKUE CUCTEMbI OTOIUICHUS, BEHTHIISI-
UM ¥ KOHJUIIMOHUPOBAHUS Bo3ayXa. Mcnob-
30BaHUE MEKTPUPHITIPOBAHHBIX TTAPKOBOYHBIX
mecT no3BossieT Ha 40...70 % cokpaTuTh 3Kc-
IUTyaTallMoOHHbIE pacxossl [6, c. 2-3], B TOM umc-
e c3koHoMuTb 10 100 % TomnmBa, a Taxke
cuu3uTh Ha 90 % BBIOpOCH CO, n NOX (Ha 24 T
CO, u na 0,34 T NOX Ha rpy30BUK B I0J
[7, c. 5-6]), a Taxoke obecrieunBacT 00JICEe KOM-
(OpPTHBI OTABIX JJIST BOOUTENS 3a CYET OTCYT-
CTBUS LIyMa 1 BUOpanmu B kabune. Kak npaBu-
JI0, 3NEKTpU(UIMPOBaHHBIE MAPKUHTH 000pY-
JIOBaHBI TAKXKE M CPEJCTBAMHU ISl MOJKIIIO-
YeHUs  TMOJYNPHILETOB-peQpHKEpaTopoB K
BHeIIIHeH annextpocetu (anen. electric Transport
Refrigeration Units, eTRU). /lannoe o0opymo-
BaHME OTIIMYaeTcst 0ojee BEICOKUM HaNpsHKEHHU-
eM 1 MomIHOCTEIO (460 B, 30 A).

Puc. 4. Obopyoosanue Ons noOKOUEHUs.
aemonoe3oa K d1eKmpocemu Ha NapKuHee
Newell Travel Plaza, 2. Hotomon,
wmam Kanszac, CLIA [8]

Hapxuneu ¢ 803MOACHOCTNBIO NOOKTIOUE-
HU K GHEWHUM KIUMAMUYECKUM YCMAHO8-
kam. B ciydae orcyTcTBUS Ha OOpTY Tpy-
30BHKa JJIEKTPHUYECKUX CHCTEM OTOIUICHUS
(Hampumep, MPH HCHOJIH30BAHUU TEIJa OX-
naxaaromen xxuakoctu [IBC) MoryT ucmomns-
30BaThCs BHEIIHUE KIIUMATHUYECKUE CUCTEMBI,
pAacCIIONIOKEHHBIE Ha TOJBECHBIX IOpTaiax
Wi OONIBIIUX MOCTAMEHTAaX, MPUMBIKAIOIIUX
K KaXJOMY MapKoBOYHOMY MecTy. Boaurenb
IPy30BHKA TIPUKPEILISET CHCTEMY YIpaB-
JICHUS ¢ BEHTHIIALNMOHHBIMH BO3/JYyXOBOJA-
MU K OTKPBITOMY OOKOBOMY OKHY (puc. 5).
Yepe3 BO3IyXOBOOBI B KaOWHY NOCTymaeT
MONOTPEThIA (WM OXJIAXAEHHBIN) BO3AYX
OT BHEIIHEH KIMMaTUYECKON cUCTeMBbI. Takue
CUCTEMBI He TpeOyloT Moau(HKauu TPpy30-
BHKa, HO TPEeOYIOT JOMOJHUTEIbHON HHppa-
CTPYKTYDHI Ha CTOSTHKE.

Puc. 5. Obopyoosanue ona nooknouenus
asmonoesda Kk CmayuOHApHOU KAUMAmu4ecKoll
yemanoske IdleAir na naprxunee, CLIA [9]

bopmosvie asmonomuvie o0bocpesame-
au. Jlns pemenust mpoOieMbl oborpeBa KaOu-
HBl ¥ SKOHOMHH TOIUIMBA, 4, CJIEIOBATEILHO,
yMmenbIeHus pabotsl ocHoBHoro JIBC Ha xo-
JIOCTOM XOJy, MOTYT MPUMEHSATHCS aBTOHOM-
HbIE BO3IYIIHBIE OTOMHUTENH (puc. 6).

Puc. 6. Aemonommuvie omonumenu 8030yxa
Airtronic om ¢upmut Eberspdcher [10]
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YceTpoiCcTBO, COCTOSALLIEE U3 TOPETKU, BEH-
TUISITOPa M TEINIOOOMEHHUKA, HarpeBaeT BO3-
IyX, KOTOPBIA HAIMpPSIMyIO MOCTYIIaeT B KaOwW-
Hy Ipy30BUKa. Pacxon TomnuBa nist Mopenei
MOIMTHOCTRIO 2...8 KBT cocraBmser mopsaka
20 1/4, YTO 3HAYUTEIHLHO MEHBIIE pacxoja
npu paboTe OCHOBHOTO JABUTATeNsl Ha XOJO-
ctoMm xony [10].

AsmoHomHble OOpmMOGblE BCHOMO2AMENb-
Hble 3Hepeoycmanosku (anen. Auxiliary Power
Unit, APU) cocTosT W3 pa3muyHBIX KOMOU-
Harit JIBC, reneparopa, akKyMyJISTOPHOI
oarapeu (AKB), TormmeHoro snementa (TD)
U 3JIEKTpOoNU3Epa.

Juis mpow3BOACTBa SHEPTUU B TEYCHHUE
JUTATENPHBIX CTOSHOK MOXET IPUMEHSTh-
Cd IU3EJbHBIA TeHeparop Majioil MOITHOCTH.
OHn crniocoben paborarhk OecriepeOoOitHO B Te-
YCHHUEC MINTCIBHOTO BPEMECHU. Taxxe oH OT-
JMYAETCsl BRICOKOW HAJEKHOCTHIO U MTPOTHUBO-
MoXKapHO# Oe3omacHOCThIO. Pacxon TormmBa
" BBIOpoCH 3B mu3enb-reHeparopa OKasbIBa-
FOTCSI MEHbIIIe, 9eM y ocHoBHOTO /IBC Ha X0-
JIOCTOM XOTy.

Bmecto ausenb-reHeparopa MOXET HC-
mone30Barbess  BecnomorarenbHas AKDB, 3a-
pskaemas BO BpeMs JBIDKEHHs aBTOIOE31a
OT IITAaTHOTO T€HEepaTopa rpy30BHKa, KOTOPHIH,
TEM HE MEHee, OJDKeH MMeTh Oojiee BBICO-
Kyto MomTHOCTh [11]. ITockonpKy 310 — 6€3MO-
TOpHasl CUCTEMa, YCTPOWCTBO obOecreyrBaeT
KOM(OpPTHOE KOHJUIIMOHUPOBAHHE BO3IyXa
0e3 pacxo/a TOIINBA, IITyMa Ha XOJIOCTOM X0y
U CBS3aHHBIX C 3THM BBIOpOcoB 3B (puc. 7).

»—

E DCligatesis (A

Puc. 7. Asmonomnas bopmosas kiumamuieckas
cucmema DClimate [11]

ONEeKTpOXUMHUYECKHE CUCTEMBI C TO.
B Taknx cuctemax Ha mepBoM 3Tare (BO BpeMst
JBIDKCHUST aBTOMOE3/1a) 3a CUET WU30BITOYHOMH
AIEKTPOIHEPTUHU (BBIPAOATHIBAEMON IITATHEIM
TeHepaTopoM MWJIM, HAlpUMep, COJTHEYHBIMHU
MaHesIMU, YCTaHOBJICHHBIMU Ha KpBILIE aB-
TOTOE37]a ¥ TONYIIPHIIETIa) OCYIIECTBISETCS
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ANIEKTPOJIU3 BOJIBI B CUCTEME C TBEPIBIM IOJIH-
MEpHBIM 3JIEKTPOJHUTOM C BBIPAOOTKOW BOJIO-
pofa, 3amacaeMoro B OajyIoHe MO/ JaBICHUEM
WIH B THIPHIHOM aKKyMyjsTope. XpaHEeHHe
XUMHYECKOW SHEpPruu B BHJE BOIOPOAA 3HA-
YUTECJIBHO IMTPEBOCXOAUT IO CBOMM €MKOCTHBIM
MoKa3aTejiiM  TpaJUIITMOHHBIC aKKyMYJIISATOP-
Hble Oarapen. Ha Bropom srtame (Bo Bpems
JUTUTETIBHOM CTOSIHKH) SHEPIHsi BOJOPO/IA Mpe-
00pasyeTcs B TOIUIMBHOM 3JIEMEHTE B AJICKTPH-
YECKYIO SHEPIHIO, UCIIONB3YEMYIO JUIsl paboThI
KIIMMAaTUYECKOM CUCTEMBI M OCTaJIbHBIX DJICK-
TpOnoTpeduTeINelt aBTonoe3 a.

3akiaouenue

AHanu3 umerorneiics nHGOpPMAaIUK TTOKa-
3aJ1, YTO JIJIsl YMEHBIIIEHUS POIOIKUTEIIEHOCTH
pabotsr ocHoBHOTO JIBC aBTOMOE3M2 Ha XOIO-
CTOM XOIy MOTYT IIPUMEHSATHCS Pa3INIHbIC Op-
TaHU3AIMOHHBIC U TEXHOIOTUIECKUE PEIIICHHS.
Bce onum 061amar0T CBOMMH NPEUMYIIECTBAMHU
U HelocTaTtkamu. BeiOop Havmydrelh koMOrHa-
IIUM MEPOTIPUATHHN OyJIET 3aBUCETh OT KOHKPET-
HBIX YCJOBUM WX TNPHMEHEHHS: pa3MelIeHHS,
HaJIMYUS JTOCTYITHBIX HEPTOUCTOYHHUKOB, THIIA
00CITy’)KUBAEMBIX T'PY30BHKOB, KIMMATHYCCKHX
XapaKTEPUCTHUK U T.II.
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PABPABOTKA KOHIEIIIIUH

KOJOTUYHOM 3APATHOMN CTAHIIUU JJ51 SJJIEKTPOMOBNJIEN

®denorosckuii O.E. Illeamakos C.B.

Mockosckuil agmomoouIbHO-00POAHCHBIU 20CyOapcmeeHHbIL mexnudeckull ynusepcumem (MAJH),

Mocksa, e-mail: tugarin013@gmail.com, shelwood@yandex.ru

B HacTosimiee BpeMsi aBTOMOOWIIH SIBJISIFOTCSI O{HUM M3 OCHOBHBIX HCTOYHHKOB 3arpsi3HCHMS Bo3ayxa. B kpym-
HBIX TOpojiax B arMocdepe conepkutcs B 10 pa3 Gonbie asposoneit u B 25 pa3 Gonbie rasos. [Ipu stom 60-70%
ra3o00pa3HbIX 3arpsi3HATENe MOCTyMaeT OT aBTOMOOUIBHOTO TpaHCnopTa. B pesynsrare yero ocoboe pacmpocrpa-
HEHHE MOMYYMIH IEKTPOMOOHIN. B cTarbe Ha OCHOBE aHaNM3a TCHACHLUHUH Pa3sBHTHS IEKTPOMOOMIBHOCTH 060-
CHOBBIBAETCS AKTyaJIbHOCTh Pa3pabOTKM M pealM3aluy 3apsjiHbIX CTAHLHHM JUIS 3JIEKTPOMOOHIICH, HCHOIB3YOIINX
B Ka4eCTBE NMEPBHYHOTO MCTOYHHMKA SHEPTHU (HOTOTaIbBaHHIECKON SHEPruy M 3Hepruu Berpa. [Ipencrasiena Kiac-
cu(UKALHS 3apsIHBIX CTAHIMI [7Is1 SIeKTpOMOOMIIeit, IPUBE/IEH HEePEUCHb OCHOBHBIX MEXK/IyHAPOJHBIX CTAHIAPTOB,
OTHOCSIIUXCS K cepe 3apsIHONH HHPPACTPYKTYPBI, IPOAHATM3MPOBAHBI HEKOTOPBIE IIPOOIIEMBI, CBA3aHHbIE C 3apsi/-
KO 2IIeKTPOMOOMIIEH, PACCMOTPEHBI CYIIECTBYOIINE U IIEPCIICKTUBHBIC THIIBI PAa3bEMOB JUIsl KOH/IYKTHBHOM 3apsiKH
9IEKTPOMOOHIICH, PEKUMBI paOOTHI HHIyKTUBHOM 3apsiku. Ha ocHOBe aHanmi3a COOpaHHOTO MaTepHaa OIpe/eNneHo,
4to Hanbosee 3(hGEKTUBHO UCHOIB30BaTh (POTOraNbBaHUYECKUE HIEMEHTHI W/HIIH BETPOrEHEPaTophl, a B Ka4yeCTBE
PE3epBHOTO HCTOYHHKA YHEPrOCHAOKECHHUSI HCIIONB30BaTh LIEHTPAIM30BaHHYO CETh AeKTpocHatkeHus. Takast cxema
Ha3bIBACTCSl KOMOMHUPOBAHHON M OHA MPH UCIIONB30BAaHUH COOTBETCTBYIOLIETO ABYHAIPABICHHOTO 000pYIOBaHHUS
U Oy(hepHOro HaKOIHUTEJIsI SHEPTHHU SIBISIETCST Haubosee THOKON M MPUCTIOCOOICHHON K KpaiiHe HepaBHOMEPHOMY
XapakTepy paboTbl FEHEPHPYIOIIEro 000PYIOBaHUsI 1 HEPABHOMEPHOMY XapakKTepy MOTpeOICH s SHEPTUH.

KiroueBble ci10Ba: 371eKTPOMOOUIIH, 3apPSAAKA IEKTPOMOOMIIel, «3ejieHasD» YJHePrusl, TPAHCIOPT, 3apsiiHast CTAHIHA

DEVELOPMENT OF ECO-FRIENDLY CHARGING STATION
ELECTRIC VEHICLES

Fedotovskiy O.E. Shelmakov S.V.
Moscow Automobile and Road Construction State Technical University (MADI), Moscow,
e-mail: tugarin013@gmail.com, shelwood@yandex.ru

Automobiles are currently one of the main sources of air pollution. In large cities, the atmosphere contains
10 times more aerosols and 25 times more gases. At the same time, 60-70% of gaseous pollutants are destroyed by
road transport. As a result, electric vehicles have become widespread.Based on the analysis of trends in the develop-
ment of electric mobility, the article substantiates the relevance of the development and implementation of charging
stations for electric vehicles using photovoltaic energy and wind energy as the primary energy source. The classifi-
cation of charging stations for electric vehicles is presented, a list of the main international standards related to the
field of charging infrastructure is given, some problems related to charging electric vehicles are analyzed, existing
and promising types of connectors for conductive charging of electric vehicles, modes of operation of inductive
charging are considered. Based on the analysis of the collected material, it was determined that it is most effective
to use photovoltaic cells and/or wind generators, and to use a centralized power supply network as a backup source
of energy supply. Such a scheme is called a combined one and, when using the appropriate bidirectional equipment
and a buffer energy storage, it is the most flexible and adapted to the extremely uneven nature of the operation of
generating equipment and the uneven nature of energy consumption.

Keywords: electric vehicles, electric vehicle charging, green energy, transport, charging station

B mHacrosimee Bpems  aBTOMOOWMIIBHBIHN
TPAHCIOPT SBISETCS OJHUM M3 OCHOBHBIX
WCTOYHHMKOB 3arpsi3HEHus: Bo3nyxa. Jlopoxk-
HBIH TPAHCIOPT — OAWH W3 OCHOBHBIX HC-
TOYHHKOB BHIOPOCOB MApHUKOBBIX Ta30B (B
2016 rony Ha ero QOO HMPHUXOAWIOCH OKOJIO
12% [1]) m motpeburens HedTH (B 2018 romy
Ha €ro JOJI0 Mpuxomwioch mopsaka 49,3%
[2]). To coctosiuto Ha 2015 rox pas3BemaH-
HBIX 3amacoB Hedtu xBatut Ha 50,7 met [3].
B xpynsbeIx ropomax no 85...93% 3arpszHa-
romux BemecTB (3B) nmocrymaer B armocdepy
OT aBTOMOOWIBHOTO TpaHcmopTta [4] [5]. Yka-
3aHHBIE OOCTOSTENBCTBA OOBACHSIOT OBICTPBII
pocrTa mapka anekrpomoduieii B mupe (puc. 1).

Ilo cocrossamro Ha 1 wions 2021 roma
napk osnexkrpomobmierr (BEV), rubpunos
(HEV) u monkmtodaembix tubpugos (PHEV)
B Poccuu cocraBun 179,3 ThIC. 3K3eMILIS-
poB, umn 0,4% oT Bcero mapka JIETKOBBIX
apromoOwmieir (45,17 mua mamwmH). B Poc-
cnu 3a 2021 rom ObutOo MpomaHo 845 3ek-
TpomoOwuieid, 3To B 2,2 pa3a Ooipiie 4em
B 2020 roxy [6].

Hapsny ¢ pocTtom mapka 3JeKTpoMoOOu-
el pacTéT W KOJWYECTBO 3apsIHBIX CTaH-
uuil. Ha xonen 2020 roga B MUpe HACUUTHI-
BajioCch O0osee 1,3 MHIIIIMOHA OOIIECTBEHHBIX
3apSOHBIX CTAHIUKM IS AJIEKTpOMOOmIeH

(puc. 2).
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Puc. 1. Muposoii napk snekmpomobuneti, 2010-2020 2e.
(PHEYV — nookmiouaemvie cubpuovi; BEV — 6amapetinvie anexmpomobunu) [7]
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Puc. 2. Konuuecmeo 6vicmpuix (anen. Fast) u meonennuvix (aunen. Slow)

001e00CHYNHBIX 3APAOHBIX YCIMPOUCME 015 2NeKMPOMOOUIell MANOU 2PY30N00bEMHOCIU

(anen. electric vehicle supply equipment, EVSE), 2015-2020 ze. [7]

BonbIMMHCTBO 3apsAHBIX CTAaHLMN MONKIIO-
YEHbl K CYLIECTBYIOUICH paclpeaeTuTeIbHON
ANIEKTPOCETH, YTO BBI3BIBACT DSl TPOOIIeM, CBSI-
3aHHBIX C OOJIBIION MOIIHOCTBIO, HEOOXOMUMOK
Iuist obecriedeHus] OBICTPOro 3apsiga JJEKTpo-
mobuneld. Kpome Toro cymiectsytomiee pacnpe-
JETIEHNE 3JIEKTPOreHEpUPYIOIIMX MOIIHOCTEH
IO BUTy TIEPBUYHOM SHEPTUH HE TIO3BOJISIET TOBO-
PHTB O TIOJTHOM 3KOJIOTHYHOCTH HIEKTPOMOOUIIEH,
MOCKOJIBKY OOJbIllasi 4acTh BbIpabaThIBAEMOM
3NEKTPOIHEPTHN TPOM3BOJUTCS U3 HCKOMAEMBIX
TOIUMB. B cBfI3H € 3THM BCE OOMBIIYIO MOIMYIISIP-
HOCTb B MHpE MONYYaroT 3apsOHble CTaHLUH,
WCTIONB3YIONINE B Ka4eCTBE MEPBUIHON YHEPTUN
COJTHEYHYIO 3HEPTHI0, SHEPTHIO BEeTpa WIH Jpy-
T BUJIbI BO30OHOBIISIIOIICICS SHEPTHH.

Heap ucciaenoBaHusi — pa3paboTKa KOH-
HEeNIHA 3apsAHON CTaHIMH I DJIEKTPOMO-
Owieil, WCIONB3YIOMICH DJKOJIOTHYHBIE BO3-
OGHOBJISI}OIIII/IECH BUIbI DHEPTHU B KadCCTBE
MEPBUYHOTO YHEPTOUCTOUHHUKA.

MaTepna.nbl U METOAbI HCCJICAOBAHUA

UccnenoBanue IpoBOAMIOCH HAa OCHOBE
MIOWCKA, M3YYECHHUS W aHaiIn3a HHQPOPMaLUH
B cetu IHTEpHeT.

Pe3yabTarhl HCCICIOBAHUSA M UX
o0cy:KI1eHue

Cy1mecTByoIMe THIIBI 3apsiTHOTO 000py-
JIOBaHUS AJIsI 37€KTPOMOOUIIEH Mpe/ICTaBIeHbI
Ha puc. 3.
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Tunbl 3apagHoro obopyaoBaHMA Ana anekTpomobunei

[ 1

KoHayKTuBHOE I 1 [dnHamunueckoe

NHOyKTUBHOE 3ameHa AKb

—  HuW3KoW MoLWHOCTU (NnepemeHHOro Toka) P < 8 KBT

KOHAyKTUBHOE

_|

O6blyHasn (nocToaHHOro ToKa) P = 8 kBT NHAayKTUBHOE

BbicTpasn (noctoaHHOro Toka) P = 50 kBT

Csepx6bicTpas (noctoaHHoro Toka) P = 100 kBT

L— BblcoKoli mowHocTH (nocTtoaHHoro Toka) P = 150 kBT

Puc. 3. Cywecmeyrowue munwvi 3apsiono2o 060py006anust 0jist dLeKmpomobuiel

OCHOBHBIC MEXTyHAPOIHEIE CTAHIAPTHI 3aPSIKU AIEKTPOMOOUIICH

Howmep o)
CHOBHOE COZIEpKaHNe
CTaHaapra
KonnykrusHas 3apsaka

IEC 62196 |Cepust craHmapToB IUIsi KOHAYKTHBHBEIX 3apsIHBIX Pa3bEMOB (IITEKEPOB, PO3ETOK) ML
AIEKTPOMOOHIIEH

IEC 61851 |Cepust cTaHgapTOB, OXBaTHIBAIOIIUX TEXHHUUYECKUE XapaKTEPUCTHKH 3apsiAHOM CTaHLUHU,
CBSI3aHHBIE C 0E30MaCHOCTHIO, NIEKTPOMATHUTHON COBMECTHMOCTBIO M CBSI3bI0 MEXIY
TPAHCIOPTHBIM CPEACTBOM H 3apsiIHBIM YCTPOMCTBOM (BKIJIIOYAs B3aUMOAEHCTBHE TPaHC-
TIOPTHOTO CPECTBA U AIIEKTPOCETH)

ISO 17409 | Texumueckne TpeOOBaHUSA K MOAKIIOYCHHIO 3JIEKTPOMOOMICH K BHENIHEMY HCTOYHHUKY
3JIEKTPOIUTAHUS

ISO 15118 | Cepus cranmapToB aiisi HHTEP(EHCOB CBA3H TPAHCIIOPTHOTO CPEICTBA C CETHIO, MPOTOKO-
JIOB U TpeOOBaHUH K JaHHBIM

SAE J1772 | TexHu4eckne XapakTEepHUCTHUKH KOHJIYKTHBHBIX 3apSIHBIX Pa3bEMOB (LITEKEPOB, PO3ETOK)
IUTS BIIEKTpOoMOOwITeH

SAE J2953 |TpebGoBanust u crienuuKamnyy, B COOTBETCTBHH C KOTOPBIMH KOHKPETHBIH JIEKTPOMOOHIIb
U 3apsTHOE YCTPOHCTBO MOTYT CUATAThCSA COBMECTHMBIMU

SAE J3068 |Cucrema nepenads MOITHOCTH AIEKTPOMOOHIIS € HCIIOIB30BaHUEM TPEX(HAa3HOTO COeTNHU-
TeJs NePeMEHHOro TOKa

SAE J3105 |Cucrema repeadu MOIIHOCTH IIEKTPOMOOHIIS C UCTIONIb30BaHUEM KOHAYKTUBHBIX aBTOMA-
TU3UPOBAHHBIX COSAMHUTEIHHBIX YCTPOUCTB (BKIIOUAs TaHTOTpadbl)

WunykruBHas 3apsjika

IEC 61980 |Cepus cranmapToB U cnenuduKauii aus o00opynoBaHUs, HEOOXOIUMOTO ISl OECIIPOBOI-
HOM Iepeayy MEeKTPOIHEPTUU OT CETH MUTAHUS K JIEKTPHUECKUM JOPOKHBIM TPAHCIIOPT-
HBIM CPEACTBaM

ISO 19363 | TpeGoBaHmsI kK 6€301IACHOCTH U COBMECTHMOCTH OOPTOBOTO 000pYyIOBaHHS, 00CCIIEUNBAIO-
11ero OECpoOBOAHYIO TIepeaady SHEPrHU B MArHUTHOM I10JI€ JUIS 3apsIIKU DIIEKTPOMOOMITeH

SAE J1773 | PexoMeHIyeMBbIe METOIBI HHIYKTUBHOW 3apsIIKH DIICKTPOMOOMIIEeH

SAE J2954 | Texuudeckue TpeOOBaHMs K 0€301aCHOCTH, PYHKI[HOHAILHOW COBMECTHMOCTH H JJICKTPO-
MarHUTHOH COBMECTHMOCTH 0O€CIIPOBOIHOM Iepeiady SHEPTHHU IS AJIEKTPOMoOnIIeit

BricTpas cMeHa akKyMYIIATOPHOH Oarapen
IEC 62840 | Cepust CTAaHIAPTOB IS CHCTEM OBICTPOI CMEHBI aKKYMYJISITOPOB AJICKTPOMOOMIICH
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KonnyktuBHas (mocpeacTBOM NPOBOJOB)
3apsaKa MoApa3lessieTcsl Ha KJIACChl 10 MOIL-
HOCTH coracHO pekomeHaamusaMm Charging
Interface Initiative (CharIN e.V.), mo6anbHO#M
accouuanuu ¢ 6osee yeM 250 wieHamu, 3aHU-
MaroIeics NPOABMKECHUEM (PYHKIIMOHAIBHOM
COBMECTHMOCTH  3apsiTHOrO  00OpyHZOBaHUS
Ha ocHoBe KOMOMHUpOBaHHOW CHCTEMBI 3apsi-
ku (anr. Combined Charging System, CCS)
B Ka4eCTBe TI00AIBHOTO CTaHIapTa [T 3apsiji-
KU TPAHCIIOPTHBIX CPENICTB BCEX BUOB [8].

MeKayHapoiHble  CTaHIAPTHl  3apsIKU
ANIEKTPOMOOWIIEH B 3HAUUTENHLHON CTEeTeH!
OTIPEIEISIOTCA ACATEIbHOCTBIO, TPOBOAMMOM
MexayHapoqHOW SIEKTPOTEXHUYECKOH KO-
muccueit (IEC), MexayHnaponHo#l opraHuza-
nuer o cragmapruzanuu (ISO) u (ocobeHHO
s CesepHoit Amepuku u Snonun) OOGie-
CTBOM  HWH)KCHEPOB-aBTOMOOHJIECTPOUTEIIEH
(SAE). B tabnuiie npuBOIUTCS KpaTkoe M3JIo-
JKEHHE OCHOBHBIX MEXKIYHAPOIHBIX CTaHIap-
TOB 3apSAAKH DIICKTPOMOOHIIEH [9].

Cpenu ipo0IreM 3apsiaKy 3JIEKTPOMOOIITCH
MOKHO BBIICTTUTH TPpU OCHOBHEIX [10]:

— aKKyMYIISITOPY 3aTpYIHUTENbHO IPHUHATH
OO0JIBIION 3aps] SHEPTUH 332 KOPOTKUI poMe-
JKYTOK BPEMEHH, YTO CBA3aHO C XHUMUYECKUM
MIpOIIeCcCaMu, MMPOTEKAIOIIMMY BHYTPH HETO;

— CETH JIEKTPOCHAOKCHHS TIPOOIEMaTHIHO
00eCeYnTh JOCTATOYHYIO0 MOIIHOCTD ISl OBI-
CTpOI1 3apsJIKH cpa3y HECKOJIBKUX 3JIEKTPOMO-
ouneii;

— npobnemarnyHO 3¢ eKTUBHO, Oe3ommac-
HO M YHOOHO TOAKIIOYUTH 3JIEKTPOMOOHITH
K pacrpeienuTeIbHON AIEKTPOCETH.

PexoMenayemblii 3apsaHbIii TOK juis Li-
Ion-6arapeit cocraBuser «1C», TO e€cTb TOK
3apsakd (B A) I0DKEH OBITH paBeH 3HAYCHHIO
€MKocTH akkymynaropa (B A*4) wim ero ém-
kocTd (B kB*4), menéHHoll Ha HampspDKeHUE
Oarapen (B B). [l nmuruii-xkenezo-docdar-
HpIX (LFP unn LiFePO,) n muTHii-THTaHaTHBIX
(LTO nnm Li, Ti,O,) akKyMyISTOPOB 10Ny CKa-
eTcs 3apsaKa BBICOKMM TOKOM, OJJHAKO B 3TOM
ciy4ae JJMMUATUPYIOMIUM (haKTOPOM CTaHOBHUT-
Csl TIEperpeB sS4YeeK W KOMMYTAIlMOHHBIX CO-
enuHeHuil. Hanpumep, mpu nomnsITKe 3apsiIuTh
500-BonbTOBYIO Oarapero EMKOCThIO 25 KB 4 3a
TpU MUHYTHI TOKOM «20C», TO BeIUYMHA 3TO-
ro Toka Oyzer pasHa (25000/500)-20 = 1000 A.
Uto0b! BBIIEpKATh TAKOW BBICOKUH TOK, JaKe
3a KOPOTKOE€ BpeMs, MOTPEOyIOTCSI MACCHBHBIE
ANIEKTPOIIPOBOTHUKN KaK BHYTPHU SU€EK, TaK
U Mexay sdelikamu. Kpome TOro, BBICOKHE
TOKH BHYTPH SU€EK MPHUBOIAT K POCTY Iepe-
HaNpsDKEHHS, KOTOpoe He0OX0AUMO Mpeooie-
BaTh IIPH 3apsjiKe, a, CIEA0BATEIHbHO, K POCTY
TOTEPb M CHIDKEHUIO 3(PPEKTUBHOCTH PabOTHI
Oarapen B pa3psIHO-3aPSITHOM ITUKJIE.

3apsaHas cTaHIUS TOApa3yMeBaeT 3apsii-
Ky Cpa3y HECKOJbKUX aBroMoOwmiei. Takum

103

00pa3oM MOIHOCTh CBEPXOBICTPOH 3apsaKu
MOKeT gocturaet 5 MBT. YuuTbeiBas IMKOBBIN
XapakTep Harpy3Kd C BO3MOXKHBIMH TapMoO-
HUYECKUMH COCTAaBJISIFOIIMMHU, TOTpeOyeTcs
WUCTOYHUK BBICOKOTO HANPSKEHHUS MOPSAKA
11 kB, uro comocTaBUMO C MOTPEOHOCTIMH
KPYITHOTO KOMMEPYECKOTO WM MPOMBIILICH-
HOTO TIPEIPHUSATHS.

TpeThst ipobnemMa CBsi3aHA ¢ KOMMYTaIld-
et Oarapen W 3apsimHOTO 00OpyHOBaHUS. 3a-
psmHOE OOOpYIOBaHWE I CBEPXOBICTPOI
3apsKU ¢ €0 MaCCHBHBIMH IPOBOJHUKAMHU
W M3OJISIMEH pacroyiaraercs He Ha 0opry
ANIEKTPOMOOWIIS, a HAa CTAIMOHAPHOH 3apsTHON
CTaHIMH. DTO 00yCIIaBIMBaET HEOOXOAUMOCTh
MEXITyHApOJHON CTaHAapTU3alnuu WHTephei-
COB, HE TOJIFKO C TIO3UIINU CHIIOBBIX Pa3bEMOB,
HO ¥ C TIO3UITMH KOHTPOJBHBIX CUTHAJIOB, HC-
MOJIL3YIOIIUXCS 1711 KOHTPOJISL HaJ| TIPOIIECCOM
3apsaa Oarapeu, KOTOPBIA MOXKET MpPEICTaB-
JISITh ONIACHOCTb.

3apsaKa MOXKET OCYIIECTBIATHCS ITTYTEM
MPSIMOTO  TIOICOETUHEHHSI  DIEKTPOMOOMIIS
K DJIEKTPUYCCKUM CETSIM MEPEMEHHOIO TOKa.
B atoM cnmywae ucmonb3yeTcs OOpTOBOE 3a-
PSAHOE YCTPONCTBO 3IMEKTPOMOOHIIS, KOTOPOE
npeoOpasyeT MmepeMeHHbIN TOK 000pyIOBaHUS
B TTOCTOSTHHBIN, KOTOPBIM U 3apsKAeTCsl TATO-
Bas Oarapest. Cornacuo cragmapty IEC 61851,
BO3MOXHBI TPU PEXHMMa 3apsKH TEPEMEH-
HBIM TOKOM:

— «Mode 1» — pexxum 3apsaKu OT OBITOBOM
CETH, C MAaKCUMAJIbHBIM TOKOM 16 A. JlaHHBIN
pexum 3anpeleH B CIIA v psiae Ipyrux ctpas
13 cooOpakeHH 0€30TTaCHOCTH;

— «Mode 2» — pexuM 3apsiIKK C UCTIONB30-
BaHUEM MHTETPUPOBAHHON B KaOeJIb CUCTEMOM
3aIUThI, MAKCUMAIIBHBIA TOK JTAHHOTO PEXH-
Ma cocrasisier 32 A. KaGens, ucrons3yembrit
B TaKUX 3apATHBIX CTAaHIHAX, 00ECIEUYMBAET
3aIUTHBIE (QYHKONH OOHAPYKCHUS TPHUCYT-
CTBUS 3E€MJIM W OCTAaTOYHOTO TOKA, 3aIUTHI
OT MEPErpy30K MO TOKY U MEPerpena;

— «Mode 3» — pexuM 3apsiiKu C UCIIOJNb-
30BaHUEM CIICIIUAIBHOTO 000pyIOBaHuUs, 00e-
CTIIEYMBAIONINM 3aIIUTy W KOHTPOJIb HAJl MPO-
1IeCCOM 3apsAJIKu. MaKcuMalbHbI TOK TakKou
3apsanku 63 A.

«BBICTpBIEY» BUABI 3apsAIOK TPEOYIOT crie-
[IUATBHBIX UCTOYHUKOB MUTAHUS U 3aPSAHOTO
000pynOBaHUS TIOCTOSSHHBIM TOKOM, BKJIFOUa-
IOIIETo IEMH YTPaBICHUS U KOMMYHHUKAIUH.
ITpu 3apsinke 37IEKTPOMOOHIIS OT CTAHIIMHU TI0-
CTOSTHHOTO TOKa, KOHTPOJIEM TPOIEAYPHI 3a-
HUMaeTcs He OOpTOBOE YCTPOMCTBO, a cama
3apsiaHast CTaHIus. MaKCUMalbHBIN TOK TAKUX
craHuuid cocrapimsier 400 A u Hamps keHUE
o 600 B, pexxuM 3apaIKku y TaKUX CTaHLUU,
comracHo cranmapry IEC 61851, ma3wsiBaetcs
«Mode 4». Ha nanHbIii MOMEHT OOJNBIIMHCTBO
OBICTPBIX 3apsIoK UMeeT MoniHocTh 50 kBT,
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HO B CKOPOM BpPEMEHH IUIAHHPYETCS MEepexo]
Ha OoJyiee MOIHBIC 3apsAHbIC CTAHIIUU C MOIL-
HOCTBIO 10 240 kBT.

Benytcs pa3paboTku cTaHAapTOB B 000PY-
JIOBAaHUS JUIA 3aPSAIKU TPY30BBIX JIEKTPOMOOH-
JIeld, KOTOpbIe JJIsl 00ecIIeueHHs TPUEMIIEMOTO
BpEMEHH 3apsiikKu TPeOyIOT MOIIHOCTH TO-
psaaxa 1 MBT u naxe 6onee (4,5 MBt, 1500 B,
3000 A). [Ipumepamu Takux pa3pabOTOK SBIIS-
rotcs [9]:

— 3apsiika BBICOKOW MOITHOCTH TSI KOM-
Mepyeckux aBromoOwmied (anrmi. High Power
Charging for Commercial Vehicles, HPCCV),
paspabarsiBaemas accounanuei Charln;

— 3aps/IKa CBEPXBBICOKOW MOIIHOCTH, pa3-
pabotannas coBMecTHO COBETOM I10 AIIEKTPO-
suepretuke Kurtas (CEC) m accorumarueit
CHAdeMO c pabounm HazBanueMm «Chaoliy».

B kauecTBe KOHHEKTOpA JIS 3apSIOK C TIe-
PEMEHHBIM TOKOM HCTIOJNIB3YIOT:

— pa3béM aMmepuKaHCKoro cranaapra SAE
J1772-2009 (wHOTHA Ha3bIBaeMBIA «Yazaki»
10 HAUMEHOBAHUIO MEPBON (PUPMBI-HU3TOTOBH-
TeJIs) IS 3apsAKU OT OHO(A3HOHN CETH;

— pa3péMm HeMmeukoro cranjgapra VDE-
AR-E  2623-2-2 (uHOrma  Ha3bIBaGMBIil
«Mennekes» 1Mo HanMEHOBaHUIO TTepBO pup-
MBI — HM3TOTOBUTENA) IS OMHO(A3HON HITH
Tpéxda3Ho ceTn.

JUis  TOOKIIOUEHUS  3JICKTPOMOOHIIEH
K CTaHIMAM OBICTPOW 3apsiIKd MOCTOSHHOTO
TOKa HCIONB3YIOTCA KaK YHUBEpPCaJIbHbBIE, TaK
Y CTeIHaTN3uPOBAaHHbBIE PA3hEMBI.

K yHuBepcanpHBIM pa3béMaM OTHOCAT-
cs pa3séMbl THma Yazaki m tuma Mennekes,
JIOTIOJTHEHHBIE ~ JIByMsI  JIOTIOJTHUTEILHBIMH
LITHIPbKaMH YBETUYEHHOTO CEYEHUSI IJIsI CHIIO-

BBIX JINHUH MTOCTOSIHHOTO HaNPsHKEHUS, Pacio-
JIO)KEHHBIMHU CHHU3Y OT pa3zbéMa MEepeMEHHOTO
TOKa B CHeNManbHON cekinmu. OHU Ha3bIBAKOT-
cst SAE J1772 (Combo 1) u CCS (Combo 2).
Combo 1 ucnions3yercst B CeBepHOit AMepuke,
a Combo 2 — B Esporre.

Kpome toro, komnanus Tesla (CIIA) wuc-
noJib3yeT pazbéM THma Mennekes, mepekiio-
YAIOMIMIACA W3 peXuMa IMojmadn TpExdazHoro
MIEPEMEHHOTO TOKa (IT0 YETHIPEM IITHIPHKAM)
B PEKUM TIOAAYH MMOCTOSHHOTO TOKa Ha CTaH-
musix «Supercharger» 1Mo 3TUM ke ITHIPbKaM,
HO B CITapEHHOM BapHaHTe.

K cneunanusupoBaHHBIM pa3béMaM OT-
HOCSITCS:

— 10-mTHIPHKOBBIM pa3béM CcTaHIapTa
JEVS G105-1993 (anurn. Japan electric vehicle
standard — SInOHCKMI CTaHIAPT IEKTPOMOOU-
Jieit), 0oJiee N3BECTHBIH MO TOPrOBOH MapKoi
CHAdeMO (CHAdeMO — sto ab0peBuarypa
or ¢p. «CHArge de MOve» — «3apsixas 1BU-
skeHuey. C Apyroil CTOPOHBI 3TO WUIrpPa CIIOB:
«O cha demo ikaga desuka» mo-sSmOHCKH 03-
HavyaeT «/[aBaiiTe BBIBEM 4Har0 BO BpeMs 3a-
PAAKH», YTO HaMeKaeT Ha HeOOJbIIoe BpeMs,
HEOOXOAMMOE JJIsl 3apSIOKU HIEKTPOMOOHIIS.
Wnorna naseiBaetcs «JARI/Tepco» no Haume-
HOBAHUIO TIEPBOM (DUPMBI-H3roTOBUTENA). OC-
HOBHBIMH €€ CTOPOHHHKAMH SIBISIOTCS SITTOH-
CKHE aBTONPOHU3BOIUTEIH;

— 9-1THIPBKOBEIH pa3séM cTangapra GB/T
20110530, (uuoorma Ha3biBacMbIi «Catarc»
10 HAMMEHOBAHHIO MTEPBON (PHPMBI-U3TOTOBH-
TEJsI) UCTIONB3YEMBIH HEKOTOPBIMH KHTaWCKH-
MU aBTOIPOU3BOJUTEISIMH.

N3006paxeHnss KOHHEKTOPOB I OBICTPOI
3apsIIKK SIIEKTPOMOOUIIEH TTOKa3aHbI Ha puc. 4.

Combe 1: Combeo 2:

o

N0 ¥

Chaodi (CHAdeMO 3.0 + GBIT)

-

Puc. 4. Konnexmopul ons 6vicmpotui 3apsoxu snekmpomoouneu [11]
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[puniun paboTel HHAYKTHBHOH (Oecmpo-
BOJHO) 3apsIKU OCHOBAaH Ha ()OPMUPOBAHUH
MarHMTHOTO TIOJISL, Oaromaps MpoTeKaroIeMy
IIEPEeMEHHOMY TOKY TIO OOMOTKE IePBUYHOI
KaTyIIK{. DT0 MarHuTHOE mojie co3mgaet J/C,
JIOCTUTast ¥ TIPOXOAS yepe3 0OMOTKY BTOpPHY-
HOW KaTymku. D(H(HEeKTUBHOCTh TaKOH 3apsii-
KM HampsMyIO 3aBHCHUT OT PAacCTOSHUS MEXIy
00MOTKaMH, YeM OHHU JalbIlIe JApyT OT ApYTa,
TeM HIke d(dexTuBHOCTL. Mcmonap3oBanue
pe3oHaHca 1 I3MeHeHne (POpMbI BOJTHBI yIIPaB-
JISIIOIIETO TOKAa OT CHMHYCOMAAIBHOW 0 HECH-
HYCOUJAJIBHOW HECKOJIBKO YBEJTUYHBAET Jallb-
HOCTb Nepeayuu.

[Ipy MarHUTHO-pE30HAHCHON WHAYKIIUU
MepesaTyiK u MpUEMHUK HACTPOCHBI HA OTHY
gacrory. [lepenaromas n npuémHasi KaTymIky,
KaK MPaBUIIO, IPEACTABIIAIOT COO0M OTHOCTON-
HbIE COJIEHOMABI MJIH IIJIOCKYIO CIHMpalib C Ha-
00pOM KOHAEHCATOPOB, KOTOPBIE IO3BOJISIOT
HACTPOUTH MPUHUMAOIINHI 3JIEMEHT Ha 9acTO-
Ty TepefaTyrKa.

[IpemycmarpuBaeTcsi MCHONB30OBaHUE pa-
Oouero aumamazonHa dyactoT 81,39...90 kI
U YETBHIPEX YPOBHEN MOILHOCTH, COBMECTUMBIX
¢ pexxumamu [EC 61851:

—WPT 1 -3,7 xBr;

—WPT2-7,7 xBr;

—WPT 3 - 11 xBr;
— WPT 4 — 22 xBT.
[lonoxxuTenbHBIME ~ CTOpOHaMH  Oec-

MPOBOJTHOWM  3apSAJKUA  SIBISIOTCSA  yIAOOCTBO,
HaAE&KHOCTh M OTCYTCTBHE H3HOcAa. MuHy-
camu sBistores Oonee Hu3kwmi KIIJI B cpas-
HEHUHU C KOHAYKTUBHOM 3apsJKOil W BbICOKas
1eHa o0opyI0BaHMUS.

JuHamuueckas 3apsiika dJIeKTpoMoouien
(ammn. Electric road systems, ERS) ocymecr-
BJISIETCS HETIOCPEACTBEHHO B TIPOIIECCE MX JIBU-
KEHHs TI0 J0pore, O00OPYIOBAaHHON KOHAYK-
TUBHBIMH WJIM WHAYKTUBHBIMH yCTPOWCTBAMHU
nepenayn JEeKTPOIHEPTrUH, KOTOPBIE MOTYT
OBITH pa3MelIeHbl COOKY OT MPOEIKEH yacT,
BHYTPH JIOPOXKHOTO TTOJIOTHA WJIU MTOJIBEIICHBI
HaJ Toporoi. P meMOHCTpalnOHHBIX TPOEK-
TOB 11 OECIIPOBOMHBIX CHCTEM OBLI pa3pado-
tad Bo ®panuuu, Kopee, Utanuu, 'epmanuu,
Hcnanuu, [Isenun u CIIA [9].

Bricokasd HOMUHaNIbHAas MOILHOCTb 3apsi-
HBIX CTaHIIUH IS SIICKTPOMOOHIIEH UMEET BaXK-
HBIE TTOCIIEICTBYSA JIJIsl BO3JCHCTBHSI HA CHCTEMY
anekTpocHaOkeHns1. Kak MuanMyM, TpeOyercs,
YTOOBI PACTIONIOKEHNE 3aPSIIHBIX CTAHITUHN paz-
pabarbBalioch COTNACOBAHHO C MPOITYCKHON
CIOCOOHOCTBIO  CHCTEMBI  TPAaHCIIOPTUPOBKH
U pacrpeneneHus dekTpo3neprun. Kinacrepu-
3ausl 3apsITHBIX CTAHINA BBICOKOW MOIIHOCTH
B OTIPENENEHHBIX MECTaX, BEPOSITHO, TIOTpedyeT
3HAYNTETLHBIX HHBECTHLINI B YKPEIUICHHE CETH
I/I/I/IJ]I/I YCTAHOBKY CE€TCBbIX XpaHUJINI] 3JICKTPO-
SHEPrUM B Ka4eCcTBe Oydepa.
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YMHBIE CETH DIEKTPOCHAOKEHUS — OTO
MOIEPHU3UPOBAaHHBIE CETH 3JEKTpOCHabke-
HUS1, KOTOPBIC HCIIONB3YIOT HHPOPMAIIMOHHBIE
¥ KOMMYHUKAITHOHHBIE TEXHOJIOTHH I cOOpa
nH(popManmH 00 SHEPTOMIPOU3BOJCTBE U IHEP-
rornoTpeOIeHNH, TMO3BOJISIONIEH aBTOMaTH4e-
CKM MOBBIIATH 3P HEeKTUBHOCTH, HaAEKHOCTB,
SKOHOMUYECKYI0 BBITOIY, & TaKXe yCTONYH-
BOCTh IPOM3BOJICTBA M PACIIPENEIICHUS JIICK-
TpooHepruu. PazBuTHE TEXHONOTHH YMHBIX
ceTeil Takke oO3HadaeT (yHIAMEHTAIbHYIO
pEOpraHu3ali0 PBIHKA YCIYT JJIEKTPOIHEP-
Ir€TUKHU, HECMOTPA Ha TO, YTO TECPMUHOJIOTUA
HA TEPBBIA B3MIISA]] MPEAIIONAraeT TOJIBKO pas-
BUTHE TEXHHUYECKON UHPPACTPYKTYPHI.

DNEeKTPOMOOWIN TIPEKPacHO BITUCHIBA-
IOTCSl B MOJIENIb HOBOW JICIICHTPaJIM30BaHHOU
U «yMHO#» 3HeprocucteMbl. C ofHOH cTOpO-
HbI, JIA 3apsaJKu MHOXCECTBa 3HeKTp0M06I/I-
Jeil moTpeOyIOTCs AOMOTHUTEIbHBIE MOIIHO-
ctu. Ho ¢ mpyroii CTOpOHBI, 3IEKTPOMOOHIIH,
MOKITIOUEHHBIE K 3apsIHON HH(PPACTPYKTY-
pe, CTaHOBATCS €€ YacThiO, MO3BOJISS ITTOBBI-
CHUTH I'I/I6KOCTI) YOpaBJICHUA SHEPrornnoTOKaMu
3a CY€T HCIOJNB30BaHUS OOPTOBBIX AKKyMY-
JISTOPOB KaK 4acTH OOIIEH CEeTeBOil HaKOIH-
TETbHON EMKOCTH. BOINBIIyI0 YacTh BpeMEHU
CYTOK YaCTHBIE AIIEKTPOMOOWIIH CTOAT Ha Tap-
KOBKax B IOAKIIOYEHHOM K CETH COCTOSHUU
U C IMOJHOCTHIO 3apsHKEHHBIM OOPTOBBIM Ha-
KOIIUTCJIEM OJSHCPIUU. HOE)TOMy X MOXHO
WCIOJIb30BaTh JUIS BBIJAYM DHEPTHMU B CETh
MIpH HEOOXOMUMOCTH MTOKPHITHS MTHUKOBBIX Ha-
TPY30K WA B aBapUIHBIX/dPE3BBIUANHBIX CH-
TyamnusaxX. BramensIel 2IeKTpoMOOMIIeH MOTITH
OBI Take MOIy4yarh OT ATOTO NMPUOBLIL. Takxke
CJICAYCT YUYUTLIBATHL BO3SMOXKXHOCTE «IICPEBOAA»
MOJICPXKAHHBIX OOPTOBBIX HAKOMHUTEICH SHEp-
THH, YK€ He O00eCHeyMBaroIIuX TpPeOyeMoro
3araca Xoja dJIeKTPOMOOMIIS, B pa3psijl CTallu-
OHApHBIX OYy(pEpHBIX HAKOIMTENEH, MPOIISII
CPOK HX TOJIE3HOTO HCIIOIb30BaHHSI.

[TockonbKy ~ OONBIIMHCTBO  3apsAHBIX
CTaHIMIA JIJISL AJIEKTPOMOOMIICH TOAKITFOYCHBI
Y TIOJIyYaloT 3HEPTUI0 OT IEHTPATU30BAHHON
DIIEKTPOCETH, DKOJIOTHYECKHE MpPEenMyIile-
CTBa DJIEKTpOMOOWIICH OyayT MPOSIBISITHCS
M0 Mepe JKOJOTH3allii IHEPreTHYecKol cu-
creMbl. Jlonsi TPOM3BOICTBA BIEKTPOIHEP-
ruu B Mupe u Poccuu mo McToyHHMKaM (aHIIL
Electricity Mix) noka3zana Ha puc. 5 u 6. [Toka
4yTO OOJNBIIAs YacTh IEKTPOTEHEPAIH OCHO-
BaHa HA YHEPTHH NCKOIIAEMBIX TOTLIUB.

CpaBHI/ITeHBHO HCIaBHO BO MHOTHUX CTpaHax
MUpa HadaJIM MOABJIATHCA 3apsAHLIC CTaHIIWU,
paboTaroriye OT aBTOHOMHBIX JIbTCPHATUBHBIX
WCTOYHHKOB SHepruu. Haubomnee mmpokoe pac-
MIPOCTPAaHEHUE TIONYYHIIN 3apsAHbIE CTaHIIWH,
paboTaromme OT SHEPTHUH COJNHIIA W/WIHA dHEP-
ruu Betpa. CylIecTBYIOT KaK JOMAIIHUE 3apsi]i-
HbIC CTaHLIMHU, TaK U O6HICCTBCHHI)IC.
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Puc. 5. [Jons npouzeodcmea snexmposnepauu 6 mupe no ucmounuxam [12]
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Puc. 6. [Jons npouzeoocmea snexmposnepeuu ¢ Poccuu no ucmoynuxam [12]

HauGonee 3(p¢heKkTHBHO  HCHOIB30BATH
(bOTOl"aJ'II)BaHI/IT-IeCKI/Ie DJICMECHTbBI I/I/I/IJII/I BC-
TPOTCHEPATOpbl, a B KayeCTBE PE3EPBHOTO
WCTOYHUKA SHEPrOCHAOKEHUS HCIIOJIb30BaTh
LEHTPAIN30BaHHYIO CETh AIEKTPOCHAOKEHHSI.
Takast cxema Ha3bIBae€TCS KOMOMHHPOBAHHOI
W OHA TMPH KCIOJIL30BAHUU COOTBETCTBYIOIIIC-
ro JIByHAaIlPaBJICHHOrO 00OpyHOBaHUS U Oy-

(epHOTO HAKOIHUTEJNSI SHEPTUH SBIIETCS Hau-
Oosiee THOKOW M MPUCTIOCOONICHHON K KpaiHe
HEPaBHOMEPHOMY XapakTepy paboThl TeHepH-
py!oIEro o0opy0BaHUsI U HEPABHOMEPHOMY
XapakTepy MoTpedIeH s YHEPTHH.

B 30mHe 3apsaku snekTpoMoOmelr Heo0xo-
J¥Ma 30Ha OKUAAHWS Ul BOAWTENEeH M Imac-
caxupoB. B 30He oxxumaHMsA MOXET pacrona-
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TexHu4Yeckue HayKu

rarbCs MOTENb, Kade, 00OpyIOBaHUE CBS3H,
CEpBUC JUIA OOCIYXHBAaHHUS SJIEKTPOMOOUIIA
u T.1. CrucrteMa oTormyIeHus (WK OXJIaXICHHS),
Ipyroe o0OpyaoBaHUE 30HBI OKUIAHHS TaKKe
SBJIAIOTCS MOTPEOUTEIIMU SHEPTUH, YTO He-
00XOIMMO YYMTHIBaTh NPU OOOCHOBAHUM Xa-
PaKTEepUCTUK aJIbTEPHATHBHBIX HCTOYHUKOB
JHEPIHH.

Ha puc. 7 mpencraBneHa BUpTyanbHas cxe-
Ma KOMOMHUPOBaHHOMW 3apsTHOM CTaHIUH.

Hawnbonee noxxomsmmmu paiioHamu Poc-
CUM JUIsI pa3MEIeHHs MOJOOHBIX 3apsIHBIX
CTaHIWM, KaK BHIHO U3 pHUC. 8 U 9, SIBIAIOT-
cs1: Anraii, Actpaxanb, Biaguoctok, Bonro-
rpan, Hosopoccuiick, KpeiM, Coun, CraBpo-
oJ1b, 3abaikabe.

— —»-
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Puc. 7. Bupmyanvras cxema KoMOUHUPOBAHHOU 3APAOHOU CIMAHYUU
BDY — sempoanexkmpuueckas ycmanoeka, I' QY — eudposnexmpuueckas ycmanosxa,
JIDV — ousenvhas sanexkmpuueckas ycmanoska, @Y — pomosnexmpuueckasn ycmanoexa,
MM — yempoticmeo ombopa makcumanvroi mownocmu, AKB — akkymynsimophas bamapesi,
CH — cobecmeennvie Hyscovl I 9K, 3V — sapsionoe yempoticmeo, DM — sanexkmpomoouns [13]

Puc. 8. Kapma nomenyuana mowrocmu eempa (Bm/m?) na evicome 50 m [14]
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Puc. 9. Kapma nomenyuana 200080 8bipabomxu pomosnekmpuieckoli s3Hepeuu
(kBm-u/xBm ycmanoenennoti mownocmu) [15]

BuiBoasl

Konuenmus 3apsigHON CTaHUUM JJIsS JIEK-
TpoMOOMIIel, HCHONB3YyIoIel BO300HOBIIsIC-
MbI€ HICTOYHUKHU SHEPIHHU aKTyallbHa, 0COOCHHO
MpPUHUMAas BO BHUMaHHE TMEPCIEKTUBBI POCTa
KOJIMYECTBA 3JIEKTPOMOOWIIEH, 3asBICHHbBIC
o0si3aTenbcTBa Poccuu 1Mo CHMXKEHUIO BBIOPO-
COB NAPHUKOBBIX I'a30B U IIPOrpecc B 00nacTu
TEXHOJIOTUH BO300OHOBISIEMON DHEPreTHUKH.
[Ipu BEIOOpE THMA 3apsSgHOrO 0OOpYIOBaHUS
CIIElyeT PYKOBOJCTBOBATHCS CYIIECTBYIOIIU-
MH U NEPCHEKTUBHBIMU CTaHAApTaMH B 3TOH
oOmactu, a mpu BbIOOpPE W OOOCHOBAaHWH Xa-
PaKTEpUCTUK 3JIEKTPOreHEPHUPYIOmEero 000-
pyaoBaHud — TEXHUYCCKMMU IapaMETpaMu
U KIMMaTH4E€CKUMHU JaHHBIMU.
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NPUPOJA B3AHMOﬂEﬁCTBHH MATHUTHBIX IIOJEM
Kapsikun A.A., Kapsakun A.B., Kapakuna HU.B.
Teopeuesckuii pecuonanvhblil konnedxc «HMumeepany, Ieopeuesck, e-mail: kavo545@mail.ru

PaccMoTpeHo npeacTaBiaeHUe CUIOBBIX MArHUTHBIX JMHUHA B BHJE MUKDPO-TIOTOKOB KMHETHYECKUX MAarHUT-
HBIX YacTHUll. YCTAHOBIECHO, YTO KaXKAbIH MUKpPO-NIOTOK OKPY>KalOT MIECTh COCEHUX MHKPO-ITOTOKOB. MarHUTHBIH
MOTOK CKJIAJIbIBAETCS U3 BCEX MMUKPO-IIOTOKOB, IIPOHU3BIBAIOIIMX [TOBEPXHOCTh. BpalarenbHOE ABUKEHUE MOXKET
OBITH IPABOCTOPOHHHM WIIH JIEBOCTOPOHHUM. [TOTOKM HCXOASIIHE ¢ CEBEpPHOTO IOMIOCA MATHUTA MMEIOT IIPaBo-
CTOpOHHEE HampaBieHHe. PaccMOTpeHO ABa BHJAa B3aUMOACHCTBUN MAarHUTHBIX MOJICH: OTTAIKHMBAHUE U HPUTS-
JkeHue. BzauMozeiicTBie ¢ BHEIIHUMHU MUKPO-IIOTOKAMH ITPOUCXOUT B 3aBUCUMOCTH OT HAlPaBJIEHUs BPALLEHUS.
IIpu coBnajgeHuy HampapIeHHUs BPALICHUS MUKPO-IOTOKH OTTAJIKUBAIOTCA, 33 CUET BCTPEUHBIX YIPYTHX COyAape-
HHUI MarHUTHBIX YaCTHI[ HA PEISTHBUCTCKUX CKOPOCTAX. MHUKPO-NOTOKU He 00bequHsIoTCs. [IpH mpoTHBOMOI0OK-
HOM HaIpaBJIeHHH BPALLEHHs TOTOKOB OT Pa3HbIX MICTOUHUKOB CTOJKHOBEHHE MAarHUTHBIX YACTHULL TPOUCXOUT PEXe
U OTHOCHTENbHAS CKOPOCTh coyaapeHuii Mana. [Ipu naHHOM BHJe CIa0bIX COyAapeHUH MUKPO-IIOTOKH IIPOHUKAIOT
BHYTPb APYT Apyra. BHyTpH MHKpPO-TIOTOKA IPOCTPAHCTBO O€3 4acTHLL, T.K. BCE YIOPAA0YEHHOE IBIKCHHE IIPOUC-
XOAUT Ha IOBEPXHOCTH. HampapieHue IBHXKEHHE MHUKPO-IIOTOKA MOXKET H3MEHUTHCS, €CIIM MPOCTPAHCTBO OyIeT
HMMETh MEHBIIIEE COIPOTHUBIIEHNE IS ABUKEHMSI MATHUTHBIX YacTUL. BXoxsiye B Apyr Apyra MUKpO-IIOTOKH 1epe-
HEIUIIOTCS. MUKPO-IIOTOKU OT Pa3HbIX MOIIOCOB MarHuTa 00bEIUHAIOTCS U GOPMUPYIOT GAMHOE MATHUTHOE TOJIe.
TIpennokeHo cylecTBOBaHNE B IMHAMUKE YAAPHOTO MAarHUTHOIO (hpOHTA.

KiioueBbie ciioBa: JIEKTPOMArHUTHOE 10JI¢, CHJIOBbIC JIMHUU, MATHUTHBIC YaCTUIbI, IBHUKEHUE YACTULl, MATHUTHBbIC

MHKPO-TIOTOKH, OTTAJKHBaHHeE, NlepecleNieHne, yIapHblii ppoHT

THE NATURE OF THE INTERACTION OF MAGNETIC FIELD
Karyakin A.A., Karyakin A.V., Karyakina L.V.
Georgievsky Regional College “Integral”, Georgievsk, e-mail: kavo545@mail.ru

The representation of magnetic lines of force in the form of micro-flows of kinetic magnetic particles
is considered. It is established that each micro-stream is surrounded by six neighboring micro-streams. The
magnetic flux consists of all the micro-flows that permeate the surface. The rotational movement can be right-
handed or left-handed. The flows coming from the north pole of the magnet have a right-hand direction. Two
types of interactions of magnetic fields are considered: repulsion and attraction. Interaction with external micro-
flows occurs depending on the direction of rotation. When the direction of rotation coincides, the micro-flows
are repelled due to oncoming elastic collisions of magnetic particles at relativistic velocities. Micro-streams are
not combined. With the opposite direction of rotation of flows from different sources, the collision of magnetic
particles occurs less frequently and the relative velocity of collisions is small. With this type of weak collisions,
micro-flows penetrate into each other. Inside the micro-flow, there is a space without particles, since all ordered
movement occurs on the surface. The direction of motion of the micro-flow may change if the space has less
resistance to the movement of magnetic particles. The micro-streams entering each other are intercepted. Micro-
flows from different poles of the magnet combine and form a single magnetic field. The existence of a shock
magnetic front in dynamics is proposed.

Keywords: electromagnetic field, lines of force, magnetic particles, particle motion, magnetic micro-flows, repulsion,

interception, shock front

Konmermuss o Qusudeckoil peasbHOCTH
3NEKTPUIECKUX U MarHUTHBIX T0JIeH Oblia BBe-
JeHa (U3UKOM-3KCIIEpUMEHTAaTopoM Maikiom
®apaneem B 1845 rogy. MarHuTHyo CHIOBYIO
nuHMo, — nucan dapaael, — MOXKHO ompene-
JIMTh KaK JIMHUIO, KOTOPYIO OIUCHIBAET HEOOIb-
masi MarHUTHAs CTpeEIka, Korjaa eé mepeMenia-
IOT B Ty WIM UHYIO CTOPOHY I10 HalpaBlICHHUIO
e€ JUTMHBI, TaK YTO CTPeJIKa BCe BPEMs OCTAeTCs
KacaTelnbHOW K JBIKEHMIO; WM WHAYe, 3TO Ta
JIMHUSL, BOOJIb KOTOPOH MOKHO B JII00YIO CTOPO-
Hy TepeMellaTh NONEPEeUHbIi MIPOBOA U B IO-
CJIEZTHEM He TIOSIBUTHCS HUKAKOTO CTPEMIICHUS
K BO3HMKHOBEHHIO KaKOTO-HHOY/b TOKa, MEXKITY
TeM Kak MpH MepeMeIleHNH ero B JF000M HHOM
HaIpaBJICHUN TAKOE CTPEMIICHHUE CYILIECTBYET.

U3BecTHbl cHocoObl oOmMMCaHus MoJIeH
IIpU TIOMOIIY CHJIOBBIX JTUHUH, HANPSKEHHO-
cTell, moTeHnuanoB. CauTaercs, 4YTo Mmoyie —

3TO ocobas ¢opMa Marepuu, MPUHIUITHAATE-
HO OTJIMYHas OT BellecTBa. TeM HE MeHee
¢ 00BSICHEHUEM TOTO, B UeM 3aKJIIOYACTCS 3Ta
«0CcO0O0CThY» BO3HHUKAIOT CEPhE3HBIC TPYIHO-
ctu. Dapazeil cuuTam 3TOT BOMPOC OTKPHI-
TbIM: «KakoBO 3TO COCTOSHHE M OT YEro OHO
3aBHUCHUT, MBI C€lYac HE MOXXEM CKa3arThb...».
YdeHple H0AT0C BpEMs MBITANCh OOBSICHUTH
ANEKTPOMArHUTHOE TOJI€ MPU MOMOIIU pa3-
JWYHBIX MEXaHUYECKUX MOJENeH, HO MOTOM
OCTaBHJIM 3Ty 3aT€0 U COWIH, 4TO (unye-
CKHI CMBICII UMEET JINIITb OMUCHIBAIOMIAS TIOJIE
crucTeMa 3HaMEHUTBIX ypaBHEHHM Makcsenna
[1]. O3nagaeT mu cKa3aHHOE, YTO MBI JOJKHBI
MOJIHOCTBIO OTKA3aThCsl OT TMOMBITOK MOHSTH,
yTo Takoe mnosue? HemomoHuMaHue mpupoJbl
MOJISI TMPUBOAUT K TOSIBICHHIO OIIUOOYHBIX
TpecTaBleHnH, OABIEHNIO PUCYHKOB C He-
BO3MOXXHBIMH MarHUTHBIMH JIMHUSIMH.
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Puc. 1. Quubounoe coedurnenue nunuet
OOHOUMEHHBIX NONIOCO8

Hampumep, Ha pucynke 1, pazmemeHHOM
Ha 00IIETOCTYTHBIX CETEBBIX pecypcax IMmpen-
CTaBJICHA MpsAMasi IMHUS, CBA3BIBAIOIIAS] OTHO-
MMEHHBIE II0JI0CA, YTO B JAEMCTBUTEIHLHOCTH
HEBO3MOXXHO U HE IOJTBEPIKAACTCS IKCIEPH-
MEHTOM C JKeJle3HbIMU ommikamu. [IpoGmema
OIMMOOYHON BU3YaTN3alln MAaTHATHBIX JTMHHH
B BHUJE IOTEHIMAILHBIX JIMHUH, CBI3aHa C MX
BU3YaJIbHOW «HEBUIMUMOCTBIO», TIOTOMY MPH-
XOJIUTCS JIOyMBIBaTh, IOPUCOBBIBATh.

[IpuHSTO, YTO CHIIOBBIE JHMHUWA MATHHT-
HOTO TIOJS TIPEICTaBISAIOT COOOW KpUBEHIE JIH-
Huu (puc. 2). JlanHoe npeacTaBieHHe B BUIE
MPOCTBIX JIMHUW HE TO3BOJSET OIPENCTUTh
NPUYUHY MX CHEIUICHUS U CHUMMETPHUYHO-
CTH. YKa3zaHUE HAaIPaBICHUE «HCXOISIIIX)
WJIH «BXOJSIIINX» JTMHAN BEChbMa YCIIOBHO.

Puc. 2. Jlunuu macnummnoz2o nois

Tunomesa: JOMYyCTHM, 4YTO MPOCTPaH-
CTBEHHBIE (POPMBI MATHUTHBIX TOJNEH (OpMU-
PYIOTCS B 3aBUCUMOCTH OT HAllpaBJICHUS Bpa-
[ICHHS U CTOJIKHOBEHUS] MATHUTHBIX YaCTHII.

Tema uccredoeanusi: TPENCTABUTh B3aW-
MOJECUCTBHE MAarHUTHBIX JIMHUA MarHUTHOIO
I10JIS1 Yepe3 ABMIKECHUS MAarHUTHBIX 4aCTHIL.

Junuu maznumnozo nona

B uccnenoBaHuM pacCMOTPHUM IPEICTAB-
JICHWE CUJIOBOH JIMHWUU B BHJIE BPAIAIOIIETO-
Cs MarHUTHOTO MUKpO-moToka (MM-MOTOK)
ynpyrux MmarHuTHeIX gacturl (MY) [2]. B atom
clly4ae CHJIOBas JIMHHS pPacCMaTpUBacTCs
KaK CJIO)KHasl AMHaMUYecKas cucrema, hopMu-

pyrolas IByHaIpaBIe€HHBIN IOTOK OT MOJIFOCOB
MarHurta. Juamerp otmensHoro MM-nmortoka
3aBUCHT OT INPOCTPAHCTBEHHOTO IOJIOKEHUS
cunoBoi auHuU. [Ipu BBIXOJE € MONKOCA Mar-
HUTa JuameTp BpameHuss MY MHHMMAaJEH,
[P 3TOM IIOCTYIATENIbHASI CKOPOCTh JIBHIXKE-
Huss MU makcumanbHas. [lonepeunsiid cpes
MarHUTHBIX MUKpPO-TIOTOKOB ITPEJCTABISET CO-
0olf 00BEMHYIO COTOBYIO CTPYKTYpY (puc. 3).
Kaxxapiit MM-110TOK Bcerna OKpy»eH LIECThIO
cocegHUMHU. MM-IIOTOKM UMEIOT MapaMeTpsl,
OTHOCSIIHECA K KHHETHUYECKUM YacTUIaM: JTU-
aMeTp BpaIlIeHUs, KOJIMYECTBO JIBUKYLIUXCS
9acTHUL, CKOPOCTH BPALIaTEIbHOIO U MOCTYIa-
TeJIBHOro ABMkeHus MU.

Puc. 3. Yuacmoxk muxkpomaznumnusix nomoxkos
6 nonepeuHom paspese

[lapameTpsl MOTYT HE3HAYUTENHEHO H3ME-
HATBCS, HO COTOBasl CTPYKTypa COXPaHSETCS
BO BceM mnpocTpancTtBe. CoBoKynHOCTE MM-
MTOTOKOB Yepe3 MOBEPXHOCTh COCTABIAET 00-
MM MarHUTHBIM TMOTOK. MarmmTHOE II0jIe
paccmarpuBaeTcs Kak (pakraibHas CTPYKTY-
pa [3], xoTopas 3aHUMaeT BCE MPOCTPAHCTBO
B0 BceneHHoil 1 nMeeT MakCUMalibHO BO3MOXK-
HYIO pa3MepHOCTh paBHYIO 3. CHIIOBbIEC TUHUH/
MHUKPO-TIOTOKH MTPOHU3BIBAIOT HE TOIBKO OKPY-
JKaroliee MPOCTPAaHCTBO MAarHUTa, HO M HaXO-
nsTcs BHyTpu. KpoMe Toro, kocMuueckue 00b-
eKTHl KaK MarHuTHBIC Tella B3aMMOJCHCTBYIOT
MEXIy co00H W 00pa3yroT cioxHble ¢Hop-
MBI MarHUTHBIX TIOJE€H B KOCMOJOTHYECKHUX
Macmradax.

Ommankuseanue MUKPO-NOMOKOE Maz-
HUMHBIX yacmuy

KpyroBele BuxpeBble MOTOKH OOecHedH-
BalOT ONTHMAJBHBIA BHJ IBUXKCHHUS, CIIOCOO-
CTBYIOIIUI MaKCUMaJIbHOMY TIEPEHOCY Bellle-
crBa (MY). HanpasneHnune mepeHoca ot IoJrroca
K MOJIFOCY B MATHUTHOM MUKPO-IIOTOKE JIByHa-
npasneHHoe. [lo BHemHeMy quamerpy MM-
MOTOKY MJET ABMXeHne MY B ofHYy CTOpOHY,
M0 BHYTPEHHEMY B IIPOTHUBOIOIOXKHYIO. J1lIe-
nonbl aBuxeHuss MY no moeepxHoctu MM-
MOTOKA JTOCTATOYHO OJHM3KH, PW 3TOM BHEII-
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HUN oOnamaer Ooyiee BBICOKOH CyMMapHO
sHeprued. Brytpu MM-norok mycrt, 3aro
10 KOHTYPY UMEET MaKCUMaJbHYIO IIIOTHOCTh
n3 MY. JIBuwxenue B MM-noToke ynopsiao-
YEHHO, COCEIHUE YaCTHIIHI IPHOOPETAIOT 00-
Iee HarmpapJICHUE TOCTYIATEIBHONH CKOPOCTH,
npu 3ToM oTTankuBanue MUY apyr ot npyra
muHuManbHo. Kunetuueckass suepruss MM-
MOTOKa CYMMUPYETCSl U3 COCTaBISAIOIIUX €ro
yacTul. HanpsykeHHOCTP MarHUTHOW JIMHUU
BEIpa)KaeTcs B OOIMIEH KWHETHYECKOW JHEp-
ru MM-TI0TOKa U SIBISIeTCS (PYHKIIMEH OT KO-
nnyectBa MU B MM-noToke, IOCTynaTeIbHON
ckopoctu MY u paguyca MM-niotoka.

Macca 31eKTpOMarHUTHOTO MOJs, 3aKII0-
y€HHas B enuHUIle 00beMa, HECOM3MEPHMO
Majia TI0 CpPaBHEHHIO C MacCcod (IIOTHOCTHIO)
BCEX M3BECTHBIX BemiecTB. [laxke mpu Makcu-
MallbHO JOCTI)KHMBIX B HACTOSIIEEe BpeMs
3HAYEHUSX HAMPSDKEHHOCTEH 3JEKTPUUECKOTrO
U MarHUTHOTO MOJIEH Macca MoJisl B €IUHULE
obbema OkasbIBaeTcs pasHoit 1072 ... 1017 xr/
M. TeM He MeHee Haau4Yre MAcChl OIS UMe-
€T TPHUHIUIHATIHFHOE 3HAYCHHE, IOCKOIBKY
B DTOM OTpa)KE€HA M3BECTHAs MHEPIMOHHOCTH
IIPOLIECCOB B AJIEKTPOMAarHUTHOM Hoje [4].

Husa cymectBoBanuss MM-motoka Heo0-
XOOUMO Haauume coceguux MM-TIO0TOKOB,
KOTOpBIC 00yCIIaBIUBAIOT €r0 KPYTOBYIO (op-
My. MHOkecTBO MM-IIOTOKOB aKKyMYJIHPYIOT
KOJIOCCANbHYI0 CYMMAapHYI0 KHHETHYECKYIO
SHEPTHI0 W CIOCOOHBI YHOPSJAOYUTH 3HAYH-
TEJIbHBIE IPOCTPAHCTBA HEYNOPSIOYCHHBIX
cB0oOOMHBIX MY, KOTOpBIE HE MOTYT OKa3aTh
UM CYIIECTBEHHOTO MNpoTUBOAeHCTBUSI. MM-
MMOTOK COXPaHSET CBOIO IIETIOCTHOCTh Ha BCE
CBOEM TMPOTHKEHUU U HE MOXKET pa3deliuT-
cs Ha HecKoibKo. HampaBneHue u OTKJIOHE-
Hue MM-noToka 3aBUCUT OT pa3HUIIBl B3a-
AMOJIEHCTBHUSI\IaBJICHAS OKPY)KAIOIIETO €ro
mwectd MM-0TOKOB.

3ameTum, 9To cocennrue MM-moToku, Bpa-
[IAIOLIUECS B OJTHOM HampaBlIE€HUH, OT MHOTO-
YUCJICHHBIX YIPYrux coynapeHuiit MY nocto-
STHHO OTTaJKWBaroTcs. Takum oOpa3om (opma
OTJEIBHOTO NOCTOSTHHOTO MarHUTa — 3TO YpaB-
HOBELICHHAs] CUCTEMa MEXIYy pacTalKUBaHU-
eM MM-II0TOKOB ¥ JaBJIECHHEM BHEIIHUX\CTO-
poHHUX MM-I0TOKOB.

CuMmmMeTpuss TpPOCTPAHCTBEHHOW (opma
MAarHUTHOTO TOJI CTEP>KHEBOI'O MAarHuTa Ha-
pyliaercsa NpU U3MEHEHHH BHEIIHErO IMOJIs
WM IPUOIIDKEHUH Ipyroro MarauTa. M3eect-
HO, YTO TIPW OJMHAKOBOH OPHEHTAIIMH TIOJIO-
COB JIByX MAarHUTOB JIMHUU OTTaJKHUBAIOTCS
(puc. 4).

Ucxonsiiiue MM-TIOTOKH € «CEBEPHOTO»
IOJIFOCA UMEIOT «IIPABOCTOPOHHEE BpALLICHUEY,
COOTBETCTBEHHO  Hcxoasamue MM-noroku
C «I0YKHOTOY TIOJIF0CA UMEIOT «JIEBOCTOPOHHEE
BpalleHUEe. OTO OMNPEAENseTCS W3BECTHBIM

111

«mpaBuiioM OypaBunka» [5]. Bepnee «mpa-
BUJIO OypaByYMKa» OCHOBAHO Ha HAIpaBJICHUU
BUHTOBOro Bpamienuss MUY. B 3aBucumoctu
OT HampasjeHus BpamieHuss MM-oTokoB pas-
JIMYaroTCs JiBa TUIa B3aumoaecteug MII: om-
mankuganue unu npumseusanue. Ha Bepxaem
pUcyHKe, conpukacaroumecs MM-notoku
OT pasHbIX MAarHUTOB  OTTAJKHUBAIOTCS,
KaK ¥ BHyTpeHHue MM-0TOKM MarHura.

Puc. 4. Ommankusanue MM-nomoxoe
npU CO8NAOEHUU HANPABILEHUS DALY eHUSL

HampaBnenue Bpamenus MM-noTokos
COBIIAJAET, a HalpaBleHHe coyaapeHuii MU
comnpukacatomuxcsi MM-NOTOKOB  ABISIETCA
BCTPEYHBIM. PeITHBUCTCKAsI CKOPOCTH COy/ia-
penust Bcrpeunsix MY paBaa 2V. Ilpoucxonut
He T000BOE CTOJIKHOBEHHUE, a TI0 KacaTelbHOH.
OOmeHunBasich ummynscamu, MY coxpans-
0T CKOPOCTb, M3MEHSISI HallpaBIICHUE Ha He-
Oomprmol yron. OOmas KHHETHYEeCKass dHep-
russ MM-noToka octaercsi HOCTOSIHHOM.

Ilepecuennenue MuKkpo-nomoxoe

OTaenbHBI MOCTOSIHHBIA MarHuT COAep-
JKUT OIpeneseHHOE KoInyecTBO MM-IOTOKOB.
Ux xonuuectBo mnoctosiHHO. Kaxapii MM-
MOTOK COEAWMHSET JBa IOJIFOCA, M TOCTOSHEH
BO BpPEMEHH.

Bropoit Tunm B3aumopeiictBus MM-
MOTOKOB TIPOTUBOIOJIOKEH MEPBOMY, €CIIU
MarHuTbl OPUEHTUPOBAHBI MPOTHBOIOIOXKHO.
Conpukacaroniuecss MM-IIOTOKM OT pa3HbIX
WCTOYHUKOB MMEIOT Pa3IMYHOE HAaIlpaBlIEHUE
BpaieHus. B aTom ciaydae Ha rpaHuIe conpu-
KOCHOBEHHSI MarHUTHBIX TOJICH HampaBiIcHUE
aswxkenuss MU cocennux MM-NOTOKOB co-
BrnagaeT. OTHOCUTENBHASL CKOPOCTh COyIapsIIO-
mmxcest MU u3 coceqanx MM-1IoToKoB OyaeT
omm3ka k mHymo. Coynapenne OymeT MpowcXo-
IUTh, ecii MUKpockonnueckue MY npubmnu-
3STCSL K JOPYT JIPYTy, HO BEPOSTHOCTH TAKOTO
cOOBITHS HE BENWKA. BONBIIMHCTBO 4YacTHIL
MPOCTO MPOJIETAT MUMO JPYr Apyra, HAmpaB-
JSACh BO BHYTPEHHHE IIyCThIE IPOCTpPaH-
crBa MM-nioTokoB. Pa3Ho Bpamarommecs 0im-
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xaiimme MM-NIOTOKK He OyAyT OTTaIKUBaThCS
Ha BHEILIHEH TpaHULE, T.K. COCTABIAIOLINE UX
MUY He UMET YIpyTux coyaapeHuid Ha O0Ib-
IIUX CKOPOCTSIX.

[ToTOKM 71€rKo MpOXOmAT Yepe3 IUIOTHBIE
rpanunsl MY BHYTpE npyr apyra. MM-norok
BHYTpeHHU! U MM-NOTOK BHEIIHUNA HMEIOT
IIPOTHBOIIONIOXKHBIE HalpaBieHus. Pe3ynbrar
TaKOT0 PAaCHOJIOXKEHUSI MPUBOIUT K paspyliie-
HUI0O 00OMX IOTOKOB B MECTE COIPHKOCHO-
BeHus. Iloctynaromue HOBble MY B mecte
paspbiBa HIMYT HOBBIE MyTH AN JIBUKECHHUA.
JBa pazopBaHHbIx MM-NIOTOKa OT pa3HBIX
HCTOYHHKOB OCJIA0JE€HBl W OTTaJKHBAIOTCS
OT COCEIHUX M MEHSIOT HampasiieHue Ha 90°.
MM-n0TOKH HaxXoJsAT HOBBII IyTh B KAYECTBE
IyCTOr0 TMPOCTpaHCTBa BCcTpeuHoro MM-
MOTOK JPyroro MarHuTta. J[Ba pa3opBaHHBIX,
ocnabneHHpIXx MM-NI0TOKA COeANHSIOTCS U 00-
pasyroT eAuHbI MONHOLEHHbI MM-1OTOK,
KOTOPBIA COEAMHSIET J1Ba Pa3IMUYHBIX IOJIOCA,
JIByX MarHuTOB.

PaspblB  TOTOKOB MPOUCXOOUT  TOJIBKO
npu nepexogHoM mpouecce. Ilpu ycraHo-
BUBIIEMCS PAaBHOBECHU IIOTOKH CTaOHIIbHBI
1 He pa3pbIBatoTcs. MI3BECTHO, 4TO IPOTUBOIIO-
JIO’KHBIE MOJIF0CA BCET/IA IPUTATUBAIOTCS U BbI-
3BaHO 9TO T€M, YTO BCTpeuHble MM-noToku
HE OTTAJIKUBAIOTCSL.

Puc. 5. Cyennenue MM-nomokos

[Ipu oTcyTCTBUM IBYMIKEHHUS TMOCTOSHHBIX
MarHuTOB JIOCTHTaeTcsi paBHOBECHOE COCTO-
stHue, Korna MM-NoTokd oOBbeJUHIINCE, T.C.
B MOTOKE BOCCTaHOBMJIOCH JIBYHAIPaBICHHOE
memwkenne MY. IlpoctpanctBenHas ¢dopma
MarHUTHOTO II0JIS ABYX OJMHAKOBBIX MarHUTOB
MPEACTaBISAET CO00M CUMMETPHUYHYIO (OopMy
(puc. 5). Pactipenenenne MM-n0TOKOB ITpouc-
XOIUT B 3aBHCUMOCTH OT MX B3aHMMOJCHCTBUS
1 OTTAJIKUBAHUS.

Pacnpocmpanenue MazZHumnozo nons

PaccmoTpeHHble B3aUMOJIEHCTBUS OTHO-
CATCA K CTAallMOHAPHBIM MArHUTHBIM MOJISIM
HETIOJIBM)KHBIX MarHuToB. [Ipy 3HAYUTENBHBIX
YCKOPEHHSX MAarHUTHOE II0Jie MPEACTABISET
co0oit ynapHslii ppoHT (puc. 6). YoapHslii 00b-
€MHBIM (DPOHT COCTOMUT M3 MHOXKECTBA PACXO-

nanxes (oTTaigkuBaromuxcs) MM-TIOTOKOB.
Hacrynatomme  MM-notoku, HOORIEpKU-
Basg JpYr Apyra, COXPaHSIOT KUHETHYECKYIO
SHEPTHI0, KOTOpas pa3pyliaeT JIoobie cradbie
BCTpEUYHbIE MarHUTHbIE MM-11OTOKH.
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Puc. 6. Hacmynarowuii ppoum uz MM-nomoxos

Hactynnenue Oyaer mpoHcXoQuTh OO TeX
IIOp, TI0Ka He MOSBATCSA Ha IMyTd MM-nmotoku
C SHEPTUsIMH PaBHBIMH WX BbIIIe. Torma ara-
KyIOIIMA (QPOHT pa3BanuTcs. B 3aBucuMocTu
OT HaIpaBJICHUs BpallcHUs BCTpedHblx MM-
MOTOKOB, HacTynaromue MM-notokun nubo
00BEANHSIOTCS CO BCTPEYHBIMH, JIMOO OTTAl-
KHMBAaIOTCS OT BCTPEYHBIX.

Peanvuas gpopma maznumnozo nons

@®opma MarHUTHOTO I10JIS1 TOCTOSTHHOTO JIU-
HEHHOTo MarHuTa B yueOHUKaX MPEACTaBISIOT
CUMMETPUYHON OTHOCUTEIBHO OCH U MOJIFOCOB
[6]. Takas dopma BechMa HIeaIM3UPOBaHA.
IIpu n3MepeHnH MarHUTOMETPaMHU IPOCTPaH-
CTBeHHast (OopMa MarHUTHOTO TIOJNSI MarHUTa
Ha PacCTOSHUU HECKOJBKHUX JIECSITKOB CAHTH-
METPOB TepecTaeT ObITh CAMMETPUYHOM.

Hapymenne cuMMmeTpun BBI3BaHO BIIH-
SHAEM BHEIIHUX MAarHUTHBIX IOJEH: MO
3eMiM WM Ipyroro MarHura. B 3aBucumocTu
OT OPHEHTAIINH BO BHEIIHEM I10JIE€ TIPOUCXOTUT
pacTsKeHHe WM C)KaTHe MPOCTPAaHCTBEHHOM
(OpMBI MAarHMTHOTO TOJS OTHAENBHOrO Mar-
HUTa. Heckonbko MarHUTOB 00pa3yloT He-
BEPOSITHBIE TNEPEIIETEHUST U y30pbl MarHuT-
HbIX MM-IOTOKOB.

3aKkjioueHue

B uccnenoBanuu paccmarpuBaeTcs Npe-
CTaBJICHHE CHJIOBBIX MArHUTHBIX JIMHHM
B BHUJEC MHUKPO-TIOTOKOB KHHETHYECKUX Mar-
HUTHBIX dYacTtull. JIBmxeHue B MM-moToke
HOCHUT YIOPSAJOYCHHYIO (OpMYy JBIDKEHUS
u sABIsAeTcs HambOonee d(H(OEKTHBHBIM BHIOM
repeHoca BeliecTra B npocTpancTse. Paccmo-
TPEHBI OCHOBHBIC IMapaMETPBhl, OTHOCSIIIHECS
K MarHuTHeIM MM-TI0TOKaM. YCTaHOBJICHO,
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yTO KaxJIbldi MM-NOTOK OKpyXarT ULIECTh
cocegHux MM-NIOTOKOB, JuaMeTp KOTOPBIX
MOXET TOCTeNeHHO u3MeHsATbea. Cyie-
CTBOBaHME OAMHOYHOTO MM-moToka mpen-
CTaBJISIETCS HE BO3MOXHBIM. MM-NOTOKU
CYIIECTBYIOT TOJIBKO B 00mIel cucteme. B3a-
UMOJeNCTBUE ¢ BHemHuUMH MM-notokamu
MIPOUCXOAUT B 3aBUCHUMOCTH OT HAaIPaBJICHUS
BpamieHus. Ilpu coBmajzeHHHd HamnpaBiICHUS
BpatieHusi MM-TIOTOKOB MOTOKH OTTaJKHUBa-
orcs. [Ipy NpoTHBOIOIOKHOM HamlpaBiICHUU
BpaieHuss MM-1otoku 00beTuHSIOTCS, hop-
MHpys HaWKpardauiiue myTd AsuxeHus MY
MEXKY HOJIIOCOB.

[IpencraBneHue CUIOBBIX JUHUN B BUAC
BpalJalOIIUXCs MOTOKOB IO3BOJISIET OIUCATh
roBenieHue u (hopMy MPOCTPAHCTBEHHOTO Mar-
HUTHOTO IIOJIS, BBIIBUTH MPHUYUHBI OTKJIOHE-
HUS MarHUTHBIX JIMHUW, TIPUIUHBI OTTATKHUBA-
HUS U NPUTSKEHUA MOJII0COB MarHurta. Kpome
TOro, Bpamawpmuecs notoku MY mo3BoistoT
OlHcaTh TEOPUI0 MArHUTHOTO Tojs Oe3 wc-
II0JIB30BAHUSI MArHUTHOIO MOHOIIOJSI, KOTO-
PBI JI0 CHX TIOp TaK U HE OOHApYXKeH.

YcTaHOBNEHHBIE MPUUYMHBI TUHAMHYECKO-
'O MOBE/ICHUS IMHUI MarHUTHOTO 0JI II03BO-
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JSIOT ONpeneNsiTh (JOpMYy MAarHHTHOTO IIOJIS
Oosee TOUHO ¢ 00513aTeIbHBIM YUETOM BIUSHUS
BHEIIHMUX MAarHUTHBIX MOJIEH.

l'unoresa wuMeeT Hay4yHyI0 HOBHU3HY
U MUMeeT Teoperndeckoe obocHoBaHue. ['uno-
Te3a HCTUHHA.
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VJIK 336

YIPABJIEHUE JEHEKHBIMHA ITIOTOKAMM
KEJE3HOJOPOXHOU TPAHCIIOPTHOU KOMIIAHUH

Apumba JI.H., HoBukos M.B.
Cubupckuil eocyoapcmeennblll yrusepcumem nymeiti coooujerus, Hosocubupck,
e-mail: ssmishgan@mail.ru

OcBemIeHBI CIOCOOI COBEPIICHCTBOBAHUS CHCTEMBI YIIPABICHHS JCHEKHBIMU OTOKAMH. AKTYaIbHOCTD JaH-
HOMW CTaThbM HE BBI3BIBACT COMHEHHS, IOCKOJIBKY yHPABICHUE JCHEKHBIMU MOTOKAMHU XOJIIMHIA SBIISIETCS OTHUM
13 BOKHEHINNX yCIOBUH JUIst 0OecIiedeHnsI IPUHATUS U pealn3alii B3BEIICHHBIX yIPaBIeHIeCKHX PEIICHUH, Ha-
LEJICHHBIX Ha pa3BUTHE KoMIaHuH. OO03HAYEHBI HHCTPYMEHTHI, BHEAPCHHE KOTOPHIX MO3BOJIUT ONTHMH3HPOBAThH
ynpasiieHue ¢puHancamu. [Toka3aHbl pe3y/bTaThl BHEAPEHHBIX PELICHUI B OONACTH YIPABICHUS JIUKBUJHOCTBIO
KOMITaHUHU U (PMHAHCOBBIMHU puckamu. [IpuBeieHs MexaHU3MBI yIpaBiieHus puHancaMu B pexxume «KpacHoe caib-
JI0» ¥ YIIPaBJICHHS KPEAUTOPCKOM 3a/10/DKEHHOCTBIO. KiTI04eBbIM MECTOM CTaThU SIBISCTCS IPEUIOKEHHE MO pa3pa-
60TKe MOTYIIsl BEZICHHS IPETCH3HOHHOM PaboThl, KOTOPBIH MO3BOJIUT CYIIECTBEHHO ONITHMH3UPOBATH paboTy ¢ Ipo-
CPOUYCHHOU JIeOUTOPCKOI 3aJOJDKEHHOCTBIO, COCTABICHHEM M OTIIPABKOIf MPETeH3H KOHTPAreHTaM, Oy CTHBIIHX
MIPOCPOYCHHYIO 3aJOJDKCHHOCTD. [IpoBesieH aHamn3 (hakTHIECKOro COCTOSHHUS pabOTHI MO MPETCH3MSIM B KOMIIAHHH.
ITpoBeieHHBIN aHAIN3 TTOKA3bIBACT HECOBEPLICHCTBO MEXaHM3Ma, TAK KaK OCHOBHBIM PECYpPCOM SIBIAIOTCS paboT-
HUKH KOMIIAHHU 0€3 NPUBIEYCHUS aBTOMATH3HPOBAHHBIX CPEJCTB KOHTPOJISI U CBOEBPEMEHHOIO peardpOBAHMS
Ha CIIy4au IPOCPOYKH ILIATE)KEH B afipec KOMIAHUU. DTO HaMpaBlIeHHUE TPeOyeT BHEAPCHHS HOBBIX COBPEMEHHBIX
perenuii. JlocTivkeHrne JaHHOMN LelH U o0ecHeueHre pe3yIbTaTHBHOCTH paboThl BO3BMOXKHO B ClIydae pa3paboTKu
¥ BHEZIPEHUSI IPOIPAMMHOTO MOJYJIS, KOTOPBIH MO3BOJIUT 00ECIICUHTH MOJHOLCHHOCTh M CBOCBPEMEHHOCTD BeJie-
HUS IPETEH3HOHHON paboThI.

KiioueBble cii0Ba: ynpasJieHHe AeHe:KHbIMH MI0TOKAMH, JUKBHIAHOCTh KOMIIAHMH U YIPaBjieHHe (PUHAHCOBBIMH
PHCKAMH, MOJYJIb BeJeHHsI IIPeTEeH3HOHHOH PadoThl, KPeIUTOPCKAs 3210/ I:KeHHOCTh, J0X0IHOCTh

B J10JITOCPOYHOIi MepCcneKTHBe

CASH FLOW MANAGEMENT RAILWAY TRANSPORTATION COMPANY

Arshba L.N., Novikov M.V.

Siberian State University of Railways, Novosibirsk, e-mail: ssmishgan@mail.ru

Ways to improve the cash flow management system are highlighted. The relevance of this article is beyond
doubt, since the management of the holding’s cash flows is one of the most important conditions for ensuring the
adoption and implementation of balanced management decisions aimed at the development of the company. The
tools, the implementation of which will optimize financial management, are indicated. The results of implemented
solutions in the field of liquidity management of the company and financial risks are shown. The mechanisms of
financial management in the «Red balance» mode and the management of accounts payable are given. The key
point of the article is a proposal to develop a module for maintaining claims work, which will significantly optimize
the work with overdue receivables, compiling and sending claims to counterparties that have made overdue debts.
The analysis of the actual state of work on claims in the company was carried out. The analysis carried out shows
the imperfection of the mechanism, since the main resource is the company’s employees without the involvement
of automated controls and timely response to cases of late payments to the company. This direction requires the
introduction of new modern solutions. Achieving this goal and ensuring the effectiveness of the work is possible in
the case of the development and implementation of a software module that will ensure the fullness and timeliness

of the conduct of claims work.

Keywords: cash flow management, company liquidity and financial risk management, claims handling module,

accounts payable, long-term profitability

JKene3HOMOpOXKHBIN KOMILIEKC UMEET OCO-
0oe crpareruueckoe 3HaueHue i Poccum.
OH sBISICTCS CBS3YIOIIUM 3BEHOM EIMHOMN JKO-
HOMHYECKOH CUCTEMBI, 00eCIIeYnBaeT CTaONIIb-
HYK JeSTeNbHOCTh TPOMBIIUICHHBIX Tpe-
MPUATHANA, CBOEBPEMEHHBIM IOABO3 JKU3HEHHO
BOXHBIX TPY30B B CaMble OTHAJICHHBIC YTOJI-
KU CTpaHbI, a TaKXKe SBJISETCS CaMbIM JTOCTYII-
HBIM TPaHCTIOPTOM Il MUJUTHOHOB TpaKIaH.

OAO «Poccuiickue xenesHsle IOpOrn»
BXOJIUT B MUPOBYIO TPOUKY JTUAEPOB KEIIE3HO-
JOPOXKHBIX KOMIAHHUHA. DTO OMPEAETISIOT Clie-
IytoITe GaKkTOpHI:

- OrpOMHBIE O0OBEMBI I'PY30BBIX M Iacca-
KUPCKHX TEPEBO30K;

- BBICOKHE (PMHAHCOBBIC PEHTHHIH;

- KBaJU(UIMPOBAHHBIC CICIUAIUCTHI BO
BCEX 00JaCTIX JKEIC3HOIOPOKHOIO TPAHC-
mopTa;

- OonpIIast HAYYHO-TEXHUYECKas 0a3a;

- IPOEKTHBIE U CTPOUTEIHHBIE MOIITHOCTH;

- 3HAYUTEIBHBIA OIBIT MEKIYHAPOIHOIO
COTPYIHUYECTBA.

CoOBepIlICHCTBOBAHUE CHCTEMBI  yIpaB-
JICHWsI JICHS)KHBIMA TIOTOKAMHU XOJIIUHTA SIB-
NSeTCS OJHUM W3 CaMBIX BaXKHBIX YCIOBHUH
UIst oOecriedeHus] TPUHATHS W peaTnu3aluu
B3BCILICHHBIX YIPaBICHUCCKUX PEIICHUH, Ha-
LIEJICHHBIX Ha 3((EKTUBHOE pa3BUTHE JAHHON
komnanuu [1].
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AKTyanbHbIMU (DUHAHCOBBIMH 33JlauaMH
OAO «PXK» sBastoTcs:

- TIOBBINIEHHWE (HYUHAHCOBOHM cOamaHCHpO-
BaHHOCTH, TIPH CHIDKEHUH TOCYIapCTBEHHBIX
cyOcuamii  CHIKeHHE Tapu(PHOW Harpy3KH
Ha TIOTPEOUTEIIS;

- bopmupoBanue cOaNaHCUPOBAHHBIX HC-
TOYHHKOB (DMHAHCUPOBAHUS JIOJATOCPOYHAS
IporpaMMa pa3BHUTHS;

- KOHTPOJUIMHT ¥ IIEHTPaIN30BaHHOE yITPaB-
JIEHWE JCHEe)KHBIMU Cpe[CTBAMH depe3 KasHa-
YeHCKUI KOHTPOJIb.

HayuHblii ¥ NOpakTHYECKUH HUHTEpEC
JUISL PeIlCHUs MEePEYNCICHHBIX 3a]ad Ipej-
craBisger nudpoBas TpaHcopmanus B XoI-
IUHTE depe3 mpu3My nporpammsl «Ludposas
3KOHOMUKA PDy.

ens cTpaternu mo ympaBJICHUIO TCHEX-
HBIMH TIoTOKaMu Xoaauara «PX]I» ¢ ucmons-
30BaHUEM CHCTEMbI Ka3HAYEWCKOTO KOHTPO-
7Sl 3aKITFOYAeTCsl B TMOBBINICHUH (PMHAHCOBOH
ycroitanBocTi M dhdekrnBHOCTH. s TOTO
TpeOyeTCs] KOMIUICKCHBINA aHaIH3 (PMHAHCOBBIX
WHJMKATOPOB W TOKa3atelied, 3((eKTHBHOES
pa3MelleHre U paluoHaIbHOE UCII0Ib30BaHNe
(hMHAHCOBBIX PECYPCOB XOJJIUHTA.

MaTepI/Ia.leI U METOAbI UCCTICAOBAHUA

MeTonbl ucciieIoBaHUS CUCTEMEI yIIpaBIie-
HUs (GUHAHCAMH XOJAMHTA BKITFOYAOT:

1. AHanu3 KOPPEKTHOCTH IUIAaHUPOBAHUS
U TIPOTHO3MPOBAHUS TPEACTOSIIINX PACXOTHBIX
onepauui U JOXOAHBIX MOCTYILICHUH;

2. AHanu3 BHEIIHUX U BHYTPEHHUX UCTOY-
HUKOB TIOCTYIUICHUS JICHEXXHBIX CPEJCTB, Iie-
PUOAMYHOCTH MOCTYIUIGHWH, CTPYKTypa, pas-
MEpBbI TpaHIIEH;

3. AHanm3 pacxoMHBIX OIEparyii, Ipe-
JIETBHBIX CPOKOB OIUIATHI, I[EJIEBOTO Ha3HAUE-
HUSA, ONTUMAJILHOCTH PacTIpeAeNICHUs IIaTeX-
HOTO KaJIeH1aps;

4. AHanu3 cUCTeM KOHTPOJUIMHTA U Ka3Ha-
YEHWCKOTO KOHTPOJISI Ha MIpeAMET JajbHenIIen
OITHMH3ALMY U aBTOMATH3aI1u;

5. AHanmu3 NPUYUH OCTATKOB JICHEKHBIX
CpPEICTB Ha pAaCUeTHBIX CUeTax XOJIUHTa
«PX/1», myT” MUHUMH3AIUU U BO3MOKHOCTH
pa3MerIeHns: CBOOOJHBIX OCTAaTKOB B OaHKE;

6. IlpoBenmenne aHaiM3a MPUINH OTKA30B
U TUTaTEXEH, TPOU3BEICHHBIX C HAPYIICHUEM
CPOKOB, YKa3aHHBIX B JJOTOBOPE;

7. AHanmu3 cxeM (UHAHCHPOBaHUS IMOJ-
paznenenuit OAO «PX]I» 3a cuer BoBieue-
HHUS Ha B3aMMOBBITOJHOH OCHOBE CBOOOIHBIX
OCTAaTKOB JICHEKHBIX MOYEPHUX M 3aBHCHUMBIX
00IIECTB XOJIIUHTA.

Pe3yabTarhl uceae10BaHus
U MX 00Cy:K/IeHue

PeSyHLTaTI:I HCCJIICAOBAHUA W TPOBCACH-
HBIX aHaJIW30B CYHICCTBYIOH_Ieﬁ CHUCTEMbI
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yIOpaBJICHHUS JCHEKHBIMU IOTOKAMHU HE00XO-
JIUMO HWCIIOJIb30BATh JJISl ONPENCICHUS Jallb-
HEHIIIero HampaBlIeHUS COBEPIICHCTBOBAHUS
M KOPPEKTHPOBKH CTPATETHH DPa3BUTHA KOM-
naHuu. BHeceHne M3MEHEHU B OpraHu3alu-
OHHO-TIPAaBOBBIE  JTOKYMEHTHI, Kacalolllecs
periaMeHTaIK e TeIbHOCTH BCeX (prHaHCO-
BBIX CTPYKTYP KOMITAHWH, CBSI3aHHBIX C TUTaHU-
pOBaHHWEM, TIIATeKaMH, KOHTPOJIEM U (pUHAH-
COBOM OTYETHOCTHIO. Vcronb30oBaHUE €IUHOMI
HOPMAaTHBHO-CITPABOYHON MH(OPMAIIUH, €IIH-
HBIX METOJIOB U MPOIIEAYP YIPABICHUS TCHEK-
HBIMH TOTOKAMH U Ka3HA4YeWCKOrO KOHTPOJISL
BO BCEX CTPYKTYPHBIX MOMAPA3IACICHHUSIX XOII-
JIUHTA C YIETOM WX CIEIHUPUKH.

ITo pesynpraram WCCIIEIOBAaHUS W aHAIH-
3a, C IENbI0 ONTUMHU3AIUN CHUCTEMBI YIpaB-
JIEHUSl JCHEKHBIMU TOTOKAMU U CTPATEeTUH
pasButus, TpeOyeTcsl YACIUTh JOHKHOE BHH-
MaHHE YIpaBlIeHUIO (MHAHCOBBIMUA PUCKAMU;
(hopMUpPOBaHUIO YTIPABIEHYECKOH OTYETHO-
CTH TI0 ()MHAHCOBBIM OMEpaInsIM, B TOM YHC-
Jie, CBA3aHHBIE C Ka3HAYEHCKUM KOHTPOJIEM,
U ONTUMM3AIMH B3aUMOJICHCTBUSI C OaHKOB-
CKOH CTpPYKTypoil [2].

OTAeNnbHO CTOUT OCTAHOBUTHLCS Ha B3au-
MoJeiicTBHY ¢ OaHKaMU, BKIIIOYAOIIee:

- (hopmMupoBaHHE KPaTKOCPOYHOTO W IOJI-
TOCPOYHOTO 3a€MHOTO KaluTaja Ha BHITOTHBIX
YCIIOBHUSIX, 10 MHHHMAJIBHBIM MPOIECHTHBIM
CTaBKaM OTHOCHTEJIPHO PHIHKA;

- pa3MmelieHue CBOOOIHBIX OCTAaTKOB Jie-
HEXHBIX CPEICTB HAa MAaKCHMaJbHO BBITOMI-
HBIX YCIIOBUSIX;

- CIlelaNbHbIE YCIOBHUS MO Tapudam Ha
6aHKOBCKOE 00CTY>KUBAHUE;

- BHEJPCHUE MEXaHM3Ma KJUI-MYJIMHT B
Xonguare «PXJ».

Bonpmioe 3HadeHwe s peanu3anuu
BBIIIE TEPEYNCICHHBIX METOJOB WIpaeT Ha-
JMYre OCHOBHOTO OIOPHOTO OaHKa XOJIAMHTA
C Pa3BETBJICHHOM CEThIO MO Bcel cTpane [3].

B peruonanpHbx 1eHTpax «Kasnaueii-
CTBO» IOJ[BE/ICHBI UTOTH MIJIOTHOTO IPOEKTa
Mo BHeApeHuIo MexaHm3Mma «KpacHoro canb-
no». JleGrotpoBana 3Ta TEXHOJIOTHS PabOTHI
B aBrycre 2019 roga B Tpex momapasneneHusx
LeHTpanbHOU TUPEKITUU TSITH.

ITo cnoBam MPOHUIBHBIX CHEIUATUCTOB,
OH 3apeKOMEHIOBal ce0s HCKIIOYUTEIEHO
C TIOJIOKATENBHON CTOPOHEI.

OcCHOBHOU (YHKITHEH perHOHAIBHBIX IICH-
TpoB «Ka3HauelcTBO» SIBISETCS YIpaBIEHUE
JIUKBUJHOCTHIO KOMITAHUM M (DUHAHCOBBIMHU
puckamu. Ha cerogusimmHuii neHb mpoOnema
ynpaBieHus (PMHAHCOBBIMH PHUCKAMH CTaHO-
BUTCS OCOOCHHO aKTyaJIbHOW W TpHoOperna
cTaryc camMoil mnpuoputTeTHOH. B ycrmoBusix
B3aMMO3aBHCUMOCTH F TIOCTOSTHHO yCIIOXKHSIIO-
neMcs MUpe (UHAHCOBBIX PHIHKOB M TIPOIYK-
TOB LIAHC HA yCIEX UMEIOT TOJBKO T€ OpPraHu-
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3alUy, KOTOpbIE MOT'YT KOHTPOJIMPOBaTh CBOU
pucku. Ha nanHbIl MOMEHT BpeMeHH 0co0oe
BHUMaHHeE YJIesIeTCsS HIMEHHO 3aj1a4e yIpasJie-
HUS KOHCOJIUIMPOBAHHBIMY PUCKaMH, 9TO 00b-
SCHSIETCS PAZOM CEpPhE3HBIX M3MEHEHUH, MPOo-
M3OIIEAIINX 33 TMOCIEAHHUE MATh-AECATh JIET
Ha MUPOBBIX PBHIHKAX.

Ecnu MBI TOBOPHM O pEHICHUH, KOTOPOE
ompenesseT HampaBlIeHWe W pasMep (uHaH-
COBBIX TIOTOKOB, TO 3I€Ch HMEETCS BBHIY
OTIpeneieHne pa3Mepa CyMM, HEOOXOTUMBIX
Ut (QyHKITMOHUPOBAHUS MIpeanpuaTus (cpen-
CTBa Ha TOKYNKY OOOpYIOBaHHS WM TEKy-
LIYIO0 JESTEIbHOCTb) M IPHUHSATHE DPELICHUS
00 ncTouyHMKax (PMHAHCHPOBaHUS (COOCTBEH-
HbIE WIN 3a€MHBIE cpencTBa). FIMEHHO 37ech
Y TIPUTOIMIICS HOBBIA MEXAaHHU3M YIPaBICHUS
(MHAHCOBBIMH pecypcaMu JUIsl CHHYKECHUS
puckoB kommanuu. OH ObuT pazpabortan [le-
MapTaMEHTOM  KOPIIOPATHBHBIX  (DUHAHCOB,
U, B 4acTHOCTH, YmpamieHuem «Kaznaueit-
CTBO» W HazbIBaeTcsa «KpacHoe cambao.

CyTh ero paboTBI C MEPBOTO B3IVILAA TO-
BOJIFHO TIpocTa. E’kenHeBHO, BCS MOCTYIHUB-
11as BEIpy4Ka cO BCeX JOXOAHBIX CYETOB CTPYK-
TYPHBIX TOIPA3ACICHUN KOHCOIHIUPYETCS
Ha cuete ¢unuana OAO «PX/» mus omepa-
TUBHOTO TIPUHATHS TPaBUIHHOTO (DHHAHCO-
Boro pemeana. COTPYOZHHUKH CTPYKTYPHBIX
MOZIpa3/IeNICHUH B €XKeCyTOYHOM pekume (op-
MUPYIOT TUIAHOBBIH 3alpOC CyMM JAEHEXKHBIX
CpeACTB Ui (PMHAHCHPOBAHHA Ha TOTallleHUE
00s13aTeNTECTB KOMITAHUY TIepe/ IEePCOHAIOM,
TOCYIapCTBEHHBIMH M BHEOIOKETHBIMHU (DOH-
JaMH ¥ IPYTHMH TIATeXKaMU TIEPBOH odepein
(mepBoouepenHble TJIATEXKH) W HAIPABISIIOT
B ¢unman u B pernoHanbHbli neHTp «KasHa-
4yeicTBO». A TOT B CBOIO OUEpPEb — B YIIpaBie-
Hue «KazHaueicTBoy.

Iloramenve KpeauTOPCKOW  3aJ0KEH-
HOCTH TIepeA KOHTPAareHTaMH IPOUCXOIUT
yepe3 (opMHpOBaHHE 3asBOK COTPYIHHKA-
MU CTPYKTYPHBIX MOJpa3esIeHu ¢ yKka3aHuEM
natel miarexa. OHM HaNpaBIIIOTCS B PETHO-
HaJbHBIE TEeHTphl «KasHadelicTBO» s Mpo-
BEPKHU W yTBEpXKAeHHA. 1 IMEeHHO Ha OCHOBa-
HUU TIPOBEPEHHBIX M YTBEP)KACHHBIX 3asBOK
(dhopMupyeTcs MIaTexHbIN KajleHIapb/rpaduk
BBIILIAT JEHEKHBIX CPECTB. [ 1aBHOE IpeuMy-
mectBo MexaHuzMma «KpacnHoe campmo» 3a-
KIIFOYAaeTCS B TOM, YTO PAacXOIOBaHHE JIEHEK-
HBIX CPEACTB (CIIMCAHHME C PACUCTHOTO CUETa)
MIPOUCXOANT O3 MOCTYIUICHUS Ha pacueTHBIN
CUeT CyMM (PMHAHCHPOBAHHS OT LEHTPaIBHO-
ro ¢gumuana. To ecTh Ha yTPO Ka)JIOro OIie-
PALMOHHOTO JHSA Ha CYETE CTPYKTYPHOTO MOA-
paszfeneHus BXOMANINI OCTaTOK PaBeH HYIIIO,
a B KOHIIE JHS BCS CyMMa IIaTeXel, Harpas-
JICHHBIX B OAaHK, IIOKPBIBAETCS C MacTep-cueTa
¢unmana. [oBops MPOCTHIM A3BIKOM, OIUIaTa

00513aTeNbCTB MPOUCXOIUT B JOJI, a B KOH-
e AHA NPUXOAUT CyMMa IIONOJIHEHHs cueTa
JI0 HyJIEBOT'O OCTAaTKa.

Takum 00pa3zoM, cpei OCHOBHBIX IPEUMY-
mectB «KpacHoro canpno» cokpaiieHue Bpe-
MeHH (PUHAHCUPOBAHUS CTPYKTYPHBIX MOJpa3-
nenenuit pumanos OAO «PX]I» s omarst
UMM CBOMX 0053aTeJIbCTB Iepell IepcoHaloM,
KOHTpareHTaMmu, roCylapCTBEHHBIMH OpraHa-
MU U BHEOIOKETHBIMU (POHAAMH U TakK Aajiee
[0 onHoro aHsA. Minum, mporie roBopsi, «CyTKH
B CyTKW». BTOpOH HECOMHEHHBIN IUIIOC —
3G (GEKTUBHOEC  HCIOIb30BAHHE  JCHEIKHBIX
CPEICTB, B€Ib JCHEKHBIH OCTAaTOK Ha pac-
YETHBIX CYeTaxX CTPYKTYPHBIX MOApa3AeICHUI
©XKEIHEBHO PaBEH «HYNO». OUHAHCH KOMIIa-
HUM Bceraa paboTaroT, a He «IPOCTauBaOT»
Ha pacueTHBIX cuerax [4].

IIpn mpoBeneHuM aHanu3a NPUYMH OTKa-
30B M IUIaTeXeH, MPOU3BEAEHHBIX C Hapyllle-
HHEM CPOKOB, YKa3aHHBIX B JIOTOBOpE, OBLIO
BBISIBJICHO, YTO KOJIMYECTBO CIIy4aeB M CyMMBI
UMEIOT OrpOMHBIE 3HaueHudA. Takue ciryyau
HecyT B cebe OoJbIliMe PUCKH CHIDKEHHS J0-
XOJIOB TIpU OIJIaT€ HAYUCIIEHHBIX MPOIIEHTOB
U TEHEH 3a MpOCpOoYKy MJaTexed, B cilydyae
BBICTABJICHUSI IPETEH3UI KOHTParcHTOM.

B cayuasx napymenuss OAO «PXI» no-
TOBOPHBIX 00S53aTeNbCTB, KOMIIAHMS HECET
PUCK TOTEpH 3HAYUTEIBHBIX CYMM JCHEKHBIX
CPEICTB, HO TOJIBKO B CIy4yae NpPOBEIEHUS
KOHTpareHTaMM CBOEBPEMEHHOW IpeTeH3H-
OHHOM paboTel. Ho ecnm mumatexu mo cueram
KOHTPAareHTOB MOT'YT IPHUHECTH IOTIOJIHHUTEIb-
HBIE Pacxonbpl, TO HECBOEBPEMEHHAs OILIaTa
cuetoB, BeicTaBIeHHBIX OAO «PX]I», MmoxeT
MIPUHECTHU JONOTHUTEIBHBIE TOXO/IbI.

CrpykrypHbele  mogpasaenerus  OAO
«PXX1» Ha MOCTOSHHON OCHOBE BeAyT pado-
Ty 10 MOHUTOPUHIY U KOHTPOJIIO OIIAThl BBI-
CTaBJICHHBIX CUETOB C LIEJIbI0 CBOEBPEMEHHOIO
Y TIOJTHOTO cOOpa BBHIPYUKH.

E>xeMecsYHO OTBETCTBEHHBIE 32 KOHKPET-
HBIE€ JOXOIHBIE IOTOBOPHI COTPYAHMKH IpE.-
NpUSATHS TPOBEPAIOT TMOJHOTY M CBOEBpE-
MEHHOCTb IIOCTYIJIEHUS ICHEXKHBIX CPEICTB
[0 BBICTABJIEHHBIM CYE€Ta B paMKax CBOCH
30HBI OTBETCTBEHHOCTH. [Ipn nomomu @opMbl
5, 000pOTHO-CAJIBIOBBIX BEIOMOCTEN U aKTOB
CBEPKH 33JJ0JDKEHHOCTH BBISBIIAIOTCS CYMMBI
U KOHTPAareHThl, MpocpounBiire iarex. Ot-
BETCTBEHHBIM 32 JOTOBOP COTPYIHUKOM CTPYK-
TYPHOIO TIOApAa3JelNeHus coOupaercss IaxeT
JIOKYMEHTOB U IepeaeTcs MTaTHOMY IOPUCTY
JUIsL cocTaBieHus nmpereH3uu. KOpuckoHCymb-
TOM MPOBOAWTCS TpenBapuTeNbHas pabora
10 PELICHHUIO BOIIPOCa B 10CYACOHOM MOPSIKE
IpY OMOLIY 3BOHKOB U OIIOBELICHUS KOHTP-
areara 00 00pa30BaBIICHCS 32 HUM 3a10JKCH-
HocTH. [Ipu oTpuiaTensHOM pe3yibTare Jao-
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cyneOHON paboThI, COCTABIISAETCS MMChMEHHAsI
MIPETCH3HS U HAIIPABIISAETCS B apec JODKHUKA
¢ TpeOoBaHMEM MOTAaCUTh CYMMY 3aJ0JKEH-
HOCTH W 00pa3oBaBIIMecS MEHH 3a MPOCPOU-
Ky TIaTexa.

B cnyyae HeymoBneTBOpeHHsS NHCHMEH-
HOM IPETEH3UH B YCTAHOBJICHHBIE CTPOKH,
MaTepuanbl TMepeAaloTcsi B CyneOHble opra-
HBI JIJIS1 TIONMYYEHUsI UCTIONTHUTENBHBIX JTUCTOB
IUTS B3BICKAHUS 32/I0JDKEHHOCTEH depe3 CITykK-
OBl CyIeOHBIX TIPHUCTABOB IJIMOO Tepeaadn
B 0aHK UCIOJHUTEIBHBIX JUCTOB I Oe3ak-
LENTHOTO CIIMCAHUS CPE/ICTB.

CyIecTByeT MpaKkTHKa 3aKIFYCHHS JOT0-
BOpoB ¢ knueHTaMHu komnanun OAO «PX]»,
MIpelyCMaTpUBAONINX OaHKOBCKHE TapaHTHH.
JaHHBIA MeXaHH3M IIpelyCMaTpUBaeT BHECE-
HUEC KIIMCHTOB INPEAOIIATHI B OHpe,I[eJ'IéHHOM
pasmepe Ha cuer OAO «PX]I» ans obecrieue-
HUSl CBOMX 00s3aTeNbCTB. B ciyuae BO3HUK-
HOBEHHsSI TIPETEH3WW WM HAYUCIICHUS IIEHU
3a npocpouky marexa, P/ B npase yaep-
JKaTbh OTIPENIEIEHHYI0 CyMMY M3 3TOTO IIaTexa
B CBOIO TIOJIb3Y, HE JIOKUIASICh PEIICHHUsS Cy/a
1100 TOOPOBOIBLHOTO MEPEUUCIICHHUS CPENCTB
KJIMEHTOM [5].

Best pabora 1O BBIABICHHIO IMPOCPOUKH
IIaTexed Mo JOXOJHBIM JOTOBOpPaM BEIETCS
B PYYHOM pEXHME, TO €CTh BIIMSHUE YeNO-
BeUeCKoro (haktopa B JJaHHOM BOIPOCE Mak-
cuMaibHO. Takum 0O0pa3oM, BakHAs 4YacThb
(bMHAHCOBOUM  JIEATENBHOCTH  TPEATNPUSTHL
HE aBTOMAaTH3UpPOBaHA U 3aBUCHUT OT COTPYIHHU-
KOB TIPEATIPHUATHS.

J1a onepaTHBHOTO pearnpoBaHUs Ha MIPO-
cpouky trarexa B agpec OAO «PXK]I» cyme-
CTBYEeT BO3MOXKHOCTh Pa3pabOTKH M BHeIpe-
HUS aBTOMAaTU3UPOBAHHOTO MOJYJSI BEICHUS
MIPETEeH3UOHHON pa0OThI, KOTOPHIH TTO3BOJIUT:

- ©XKETHEBHO W B TOIIHOM O0BEME OTClie-
JKUBAaTh CBOEBPEMEHHOCTh MOCTYIUICHUS IUIa-
texelt B aapec OAO «PXK»;

- CBOEBpPEMEHHO pearupoBaTh Ha 00pa3o-
BaBIIYIOCS 3310JKEHHOCTD;

- TIpY TIOMOINX MOyl (POPMHUPOBATH Tia-
KEeT JIOKyMEHTOB U IPETEH3NOHHOE MHCHMO;

- OTCJEXUBATh TIOTAIIEHNE HAYHCICHHBIX
TIEHEH 1 MPOIIEHTOB 32 TIPOCPOUKY Iiarexa [6].

MexaHu3M paboThl MOIYJNSl B MPOrpamMM-
HoM komiuiekce EK ACY®P (SAP R3) umeer
CJIEYIOIIE BOSMOXKHOCTH:

- TIPU BBITPY3KE CHENHaIbHO pa3padoTaH-
HOTO OTYeTa Ha dKpaHe OyIeT OTOOpaXKaThCs
uHQOpMalMsI O TPOCPOYEHHBIX TILIATEKAX
B aapec OAO «PX» c ykazaHueMm KOHTp-
areHTa, HoMepa JJOKyMeHTa, HoMepa JI0roBopa,
KOJIUYECTBO JHEH MPOCPOUKH, CyMMa IO CUETY,
CyMMa Ha4MCJIEHHOU NeHH;

- TIpY TIepeXo/ie B CTPOKY JOKyMeHTa Oy-
JIeT pealn30BaHa BO3MOXKHOCTH (hopMmHpoBa-
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HUS U BBITPY3KH NPETEH3UOHHOTO IHCHMA,
COCTaBJIEHHOTO IPOrpaMMHBIM KOMILJIEKCOM
EK ACY®P;

- nmanee (opMHpyeTCs MakeT HOKYMEH-
TOB [ OTIPaBKU KOHTPAareHTy IOCpen-
CTBOM D3JIEKTPOHHOM TOUTHI, B ciiyyae paboThI
M0 AJIEKTPOHHBIM KaHajlaM Iepefayd JOKy-
MEHTOB, JIN0O HAPOUHO.

[TomoOHBIE cXeMBI pabOTHI FOPUCTOB-POOO-
TOB NMPHUMEHSIOTCA B APYT'UX KOMIIAHUSX U CY-
IIECTBEHHO MOBBIIIAIOT COOp MyIaTexeH U mpu-
HOCSIT 3HAYUTEIbHYIO PUOBLIb.

YuyurteiBas MacuITadbl XoJIguHTa
OAO «PX]» pazpaboTka Takoro MexaHu3ma
NPUHECET 3HAYUTENBHBIM J10X0[ KOMIIaHUH
B JIOJITOCPOYHOM NIEPCIIEKTUBE.

3aKkjIoueHue

B xome n3yueHMs NpPaKTU4ECKOTO OIBITA
B YNPAaBICHUU JICHE)KHBIMH MMOTOKaAMH, HaKO-
rieHHoro kak B OAO «PXX/», Tak u B 1pyrux
cdepax MPOU3BOACTBA, aHAIM3a HMEIOIIEHCS
YIPaBICHYECKOI OTYETHOCTH XOJIAUHTA, MOX-
HO CZIeNaTh CIEAYIOIINE BBIBOIBI:

1. B xonauHre ecTh NOHUMaHKUE B HEOOXO-
JUMOCTH IU(PPOBOIi TpaHchopmain 1 3hdek-
THUBHOTO HCTIOJIb30BaHUS UMEIOIIErocs MOTEeH-
yaga CUCTEMBI YIIPaBICHUAME (UHAHCAMH.

2. BeicTpauBaeTcs cuctemMa HCIOJIb30BaHMS
«EanHOrO 1arexHoro KaneHaaps XONIHHIA,
YTO B COBOKYIIHOCTU C BHEIPEHUEM BHYTpPHU-
TPYMIOBOTO (PU3UIECKOTO KIII-ITYJIMHTa T03BO-
JIUT 3HAYUTEIHHO CHU3UTH BHEIIHNE 3aUMCTBO-
BaHUS U M30eraTh KaCCOBBIX Pa3pbIBOB.

3. Ilo MHOTMM TUPEKIIUSIM COBMECTHO C OaH-
koM BTDB BHenpsercs mexanusm «KpachHoe
CaJIbJI0» Ha OCHOBE MHCTPYMEHTA K3UI-ITYJINHT,
YTO y)K€ MPHUBEJIO K CHIDKEHUIO €XKETHEBHBIX
JICHE)KHBIX OCTAaTKOB M BBICBOOOXKACHUIO CO-
TEH MUJIJTHOHOB PyOJIeH.

4. JlanpHelee TUpAXKUPOBAHUE MEXAHU3-
Mma «KpacHoe canpno», cuctembl «EnmHoro
IUIATEXKHOTO KaJICHAAps» XOJAMHIAa M MaTpu-
I[bl BHYTPUKOPIIOPATUBHBIX PacyeToOB II03BO-
JUT peajin30BaTb MHOTOCTOPOHHUN HETTHHT,
JUIsl TIOTAIllEHUs] BCTPEYHOW 33J0JKEHHOCTH
BHYTPH XOJIIMHTa. A TakKe O3BOJINT MUHUMU-
3UpOBaTh 00OBEM OBEPHANTOB 3a CUET yBEJIUYC-
HUSI 00bEMOB CPOYHBIX pa3MelIeHui Ha OoJee
JUTUTENBHBIE CPOKH, C OOJBIIEH JOXOAHOCTHIO.

5. KoponaBupycHasi MHQEKIUS U PEKUM
JUCTAHIIMOHHOW paboThl YCKOPWIJI TEpexon
Ha 06e30yMaXXHbII TOKYMEHTOO0OPOT. YKe cel-
Yyac UCIOJIB3YETCs pocTas HUQpoBasi HOANUCH
JUIl BHYTPEHHUX JIOKYMEHTOB U YCHJICHHAas
3JIEKTPOHHAS MOJANNCH HAa PEecTpax IUIaTeX-
HeIX nopyuyeHuit B OAO «PX/». C 130 ocy-
HIECTBIISIETCS TOKYMEHTOOOOPOT uepe3 KaHaIIbI
910. C xoHTpareHTaMu MNEePEXOAAT Ha IOPHUIHU-
YEeCKH-3HAUUMBIil JOKyMEHTOOO0OPOT.
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Hdns  nanpHEWIIero pasBUTHS CHUCTEMBI
ynpasnenuss ¢unancamu OAO «PXK» He-
00XOIMMO BHEIPEHHE EAMHOTO Ka3zHa4eHCKo-
ro MOIYNs, UHTETPUPOBAHHOTO C CHCTEMaMH
xonauHra. IIpuMeHeHne MHCTPYMEHTOB aHa-
nu3a Big Data u ynpapiieHU€CKOM OTUETHOCTH
B ¢opmare 13mobopaoB, GOpMUPYEMOid B OH-
JIaliH pexXuMe.
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INOBBIINEHUE DOPEKTUBHOCTH
IMPOYUX BUAOB AEATEJIBHOCTH
HA IMOJIMT'OHE KEJIE3BHOU JOPOT'H

Jemugosa O.H., Cepepoa M.O.
Cubupckuil eocyoapcmeennwill yrusepcumem nymeiti coooujernus, Hosocubupck,
e-mail: demidovaon@mail.ru

IoBsieHne 3G HEKTUBHOCTH ACATCIBHOCTU MPOYUX BUAOB ACSTEIBHOCTH JKEJIC3HBIX JOPOT, SBISCTCS BaXK-
HBIM M IIEPCIICKTUBHBIM HAIPABICHUEM JICATEIbHOCTH KpyIHeiiiel TpancnopTHoi komnanuu. MccnenoBanue dax-
TOPOB, BIUSIONIUX Ha PEeHTA0eTbHOCTh KOMIIAHHY, TIOMOXKET YIPABISTh H3AEP>KKAMH U IIOBBICHTH 3()(EKTUBHOCTD,
HE yXy/IlIas Ka9eCcTBa OKa3bIBACMbIX YCIyr. MaTepuaaoM HCCiIeoBaHus pabOTHI SIBISIETCS YIPABICHYECKast OTYCT-
HOCTb PE3YyJIbTaTOB NPOYMX BHOB JEATEIbHOCTH PETHOHAIBHBIX JUPEKIMH U CTPYKTYpHBIX IOIpa3/eNIeHui xKe-
Je3HOi oporu. JIist penreHns MoCTaBICHHBIX 3a/]ad UCHOIb3yI0TCsl METOIBI YKOHOMUYECKOTo aHanu3a. B pabore
QHAJM3UPYETCsl CTPYKTypa (PMHAHCOBOTO Pe3y/bTaTa OT OKa3aHMs IIPOYHX YCIyT Ha IIONHIOHE XKEJIC3HOW I0poru
¥ BKJIAJ (PyHKIMOHAIBHBIX PETHOHANIBHBIX AUpEKIMH. Jist aHanu3a (MHAHCOBOTO Pe3ysibTaTa U PeHTa0eIbHOCTH
HCTIONB3YIOTCS JAHHBIE U3 ABTOMATH3UPOBAHHOW CHCTEMBI IUIAaHUPOBAHMS IIPOYMX BUJIOB AesTenbHOCTU. OneHka
OJIyYCHHBIX TTOKa3aTesIei JesTeIbHOCTU O3BOMISIET BEIIBUTH «OapbepHbIC MECTa» PAa3BUTHs MOTCHIMANA U HAIIPa-
BHTb YCUIIHS Ha MOBBIIICHHE ) (HEKTUBHOCTH (PyHKIIMOHUPOBAHHUS PETHOHAIBHBIX AMPEKINI 1 MOJIUTOHA XKEeJIe3HON
Joporu B 1iesoM. IIpoBeieHHbIH aHaIIN3 TI03BOJISIET TOBOPHTH O TOM, YTO OTKa3 OT YOBITOYHBIX BUJIOB AESTEIBHOCTU
HE PEIIUT Mpo6/IeM HOBbIIICHUS 3(QPEKTHBHOCTH MPOYNX BUOB YCIIYT, TaK KaK B OONBIICH CTCIICHHU, OHH CBS3aHBI
C COLIMAJIbHON HATPABJICHHOCTBIO JACATEIbHOCTH KoMIaHUK. TakiuM 00pa3oMm, clieslyeT COCpPeIOTOUUTh CBOE BHUMA-
HHE Ha TeX YCIyTax, KOTOpbIe IMEIOT HEBBICOKYIO PEHTA0eIBHOCTh U €CTh MEXaHHU3MBI JUIS €€ YITyqIICHUS.

KioueBble cjioBa: 3¢ (PeKTUBHOCTb, BUIBI 1eATEJIbHOCTH, 5KeJie3Hble J0POru, GUHAHCOBBIN pPe3y/IbTaT, peHTa0eIbHOCTh

IMPROVING THE EFFICIENCY OF OTHER ACTIVITIES
AT THE RAILWAY LANDFILL

Demidova O.N., Severova M.O.

Siberian State University of Railway Transport, Novosibirsk, e-mail: demidovaon@mail.ru

Improving the efficiency of other types of railway activities is an important and promising area of activity of the
largest transport company. The study of factors affecting the profitability of the company will help to manage costs
and improve efficiency without compromising the quality of services provided. The research material of the work is
management reporting of the results of other activities of regional directorates and structural divisions of the railway.
Methods of economic analysis are used to solve the tasks set. The paper analyzes the structure of the financial result
from the provision of other services at the railway landfill and the contribution of functional regional directorates. To
analyze the financial result and profitability, data from the Automated Planning System for Other types of Activities
are used. The evaluation of the obtained performance indicators makes it possible to identify “barrier places” for the
development of potential and direct efforts to improve the efficiency of the functioning of regional directorates and
the railway landfill as a whole. The analysis suggests that the rejection of unprofitable activities will not solve the
problems of improving the efficiency of other types of services, since to a greater extent they are related to the social
orientation of the company’s activities. Thus, it is necessary to focus on those services that have low profitability
and there are mechanisms to improve it.

Keywords: efficiency, types of activities, railways, financial result, profitability

PenTabenpHOCT TpEOUpPUATHS — OIWH
U3 OCHOBHBIX 3KOHOMHYECKHX IOKa3aTenei,
KOTOPBI CIOCOOEH MOKa3aTh NMPUOBUTBHOCTD
KOMITAaHUH OT CBOEH EATEIBHOCTH.

HyxHO moHuMaTh, 4TO B 3KOHOMUYECKON

JESATEIPHOCTH ~ KOMIIAHUHM  33JE€HCTBOBAHO
OUYEHb MHOTO pa3HBIX PECYpCOB — TPYAOBHIE,
9KOHOMHYECKHE, (UHAHCOBBIC, NPUPOTHEIE

U HCIOJIB30BAHME KaXXIOT'0 M3 HUX JOJIKHO
ObITh OOOCHOBAaHO C TOYKHM 3pPEHHS HKOHO-
MHYECKOH menecoodpaszHoctd. To ectb Bce
OHH JIOJDKHBI IPHHOCHUTH JOXOJ, WM PE3yib-
TaT, KOTOPBIA NPUBEAET K YBEIUUECHHIO JOXO0/A.
OnenuBast peHTaOeNbHOCTb, MOXKHO ITOHSTH,
HCIIOJIB30BAHUE KAaKUX PECYpCOB HE IIPHUHO-
CUT HY>KHOI'O pe3yJIbTaTa U IPUHATH PELICHUE
00 UX HCIONB30BaHUH .

[Ipoananu3upoBaB  paboTy  KOMIIAHHU
3a OTUETHBIA mepuoj (Mecsl, KBapTai, Tropn)
MBI HE TOJNBKO MOIY4YUM HH(GOPMALHUIO O Te-
KyIIEM COCTOSIHHM MPOH3BOACTBEHHO-IKOHO-
MHUYECKOH AEATEIBHOCTH, HO U CMOXKEM Hau-
Oosiee DOCTOBEPHO U IOJHOLIEHHO INPOBECTH
IUIAHUPOBaHUE OOKEeTa Ha IOCIEeNyOLIe
nepuosbl. OIleHKa MOMyYeHHBIX ToKa3aTesneit
JESITETbHOCTH TIO3BOJIUT BBIIBUTH «Oapbep-
HBIE MECTa» Pa3BUTHs NOTCHLMANA U Hampa-
BUTh YCWJIMS Ha IMOBbILEHHE 3(PPeKTUBHO-
CTH (PYHKIIMOHUPOBAHUS.

WccnenoBanne  (PakTopoB,  BIHMSIOMIAX
Ha PEHTA0ENbHOCTh KOMIIAHHH TIOMOXKET
YIPaBIsATh W3AEPKKAMH U MOBBICHTH 3 (ek-
TUBHOCTh JESATEIBHOCTH, HE yXyIIas Kade-
CTBa OKa3bIBa€MbIX yciyr [1].
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Lenb nccnenoBaHus — MOUCK HaNpaBIeHUH
MOBBILIEHUA 3(PEKTUBHOCTH HPOYUX BHUIIOB
JeATETbHOCTH Ha ITOJIMTOHE KEJIC3HOH JTOPOTH,
3a CHeT CHIDKEHHS 00beMa YOBITOUHBIX YCIIYT.

MarepuaJibl 1 METOAbI UCCJIETOBAHUS

Marepuaiiom nccienoBaHus paboThI SIBIS-
eTCs yIpaBieH4IeCKast OTYETHOCTh PE3yJIbTaTOB
NPOYMX BUJOB NESTEIHLHOCTH PETHOHAIBHBIX
JUPEKIHHA U CTPYKTYpPHBIX MOApa3AeIeHUH jKe-
JIE3HOU AOPOTH.

Jist perieHnst BOTIpoca MOBBIIIIEHHST YPOBHS
PEeHTa0ENBbHOCTH YCITYT Ha TIOJUTOHE KeIe3HOM
JIOPOTH HEOOXOIUMO OTIPEICTHUTh (HAKTOPHI, U3-
3a BO3/ICHCTBHS KOTOPBIX HE COCTOSUIOCH 0Oe3-
YCJIOBHOE BBITIONHEHUE YTBEPKICHHBIX MIaHO-
BBIX MAPaMETPOB U MOATOTOBUTH MPEIJIOKEHUS
[0 WX yCTPaHEHHIO, B T.4. 32 CUET pa3padOTKH
JOTIOJTHUTENFHBIX MEPOIPHUATHI TIO TIOBBIIIIE-
HUIO 3 (EKTUBHOCTH JIEATETHHOCTH.

Jna peanuzani MOCTaBIEHHBIX 3a7a4
HCIIONB3YIOTCA  METOABl  CPaBHUTEILHOTO,
(hbakTOpHOTO, PETPOCHEKTHBHOTO  aHAJH3a.
HccnenoBaB oT4eTHBIE NaHHBIE (HUHAHCOBO-
SKOHOMUYECKOU JESITEIBHOCTH JKENe30M A0-
poru B OUHAMHKE, HEOOXOIUMO MPOU3BECTH
OILIEHKY UX BBITIOJHEHHUS OTHOCUTENIBHO YCTa-
HOBJICHHBIX IJIAHOBBIX N1APaMETPOB U OTHOCH-
TENBHO JPYT ApyTa U HAWTH MOSCHEHUS MOJY-
YEHHBIM OTKJIIOHEHHSIM.

OCHOBHBIM METOJIOM OIIEHKH 3(P¢EKTHB-
HOCTH JESTeNbHOCTH B paboTe SBIAETCS TO-
PU3OHTANBHBIN (BpEMEHHO) aHaM3, T.€. eCTh
CpPaBHEHHE KaXOOW TMO3MLUH OTYETHOCTH
C TPEABIAYIINM IEPHOIOM IOCPEICTBAM II0-
CTPOEHUS HECKOJIbKHUX (WM OIHOW) aHAJINUTH-
JecKUX TaOnmui. JlaHHBIA aHaIM3 IO3BOJISET
OILICHUTH HE TOJBKO M3MEHEHHUS B OTAEIBHBIX
MoKa3areysaX, HO ¥ CIIPOTHO3UPOBATh UX 3Haue-
nue. Kpome Toro, ucnosib3oBanue GakTopHOTO
aHaJIM3a TIOMOXKET OIIEHUTH BIUSHHE OTHEIb-
HBIX (aKkTOpOB (TIPUYHH) HA PE3YIETHPYIONIHI
ITOKa3aTeb.

Pesyabrartsl ucciienoBanus
U UX 00Cy:KIeHue

Ha nonuronax >xene3HsIX JOPOr B paMKax
BBITIOTHSIEMOTO (PYHKIIMOHAJIA OCYIICCTBISIOT
CBOIO JICATEIBHOCTh PETHOHAIBHBIE TUPEKITUN
TPAHCIOPTHO-JIOTHCTHYECKOTO  Onoka, 010-
Ka TacCaXMPCKUX IEepPEeBO30K, Ooka mHppa-
CTPYKTYpPBbI, TPAHCIOPTHOTO CTPOUTEIILCTRA,
a TaKxe colraibHOro 610ka [2].

Benenue ymnpaBieHUECKOro pas3ieabHOTro
ydera J0XO0J0B, PacXoloB M (PMHAHCOBBIX pe-
3yJBTAaTOB B PETMOHANBHBIX JUPEKIHUAX OCY-
IIECTBIISIETCS] CTPOTO B COOTBETCTBUU C Tpa-
BHJIAMH BEJICHUS Pa3/e/IbHOTO yUeTa JI0XOJI0B,
pacxomoB CyObeKTaMH E€CTECTBEHHBIX MOHO-
monuii B chepe KeIe3HOTOPOKHBIX MEPEBO3-
oK. Benenue pasnensHOro ydera ocyIiecTBis-

€TCsl Ha OCHOBaHWH JAaHHBIX OyXTaJTepcKoro,
OIIEpaTHBHO-TEXHUYECKOTO M CTaTHCTUYECKO-
ro ydera. Pa3fgenpHBI ydeT OCYIIEeCTBISETCS
Ha OCHOBE HOMEHKJIATYpHI JOXOIOB M Pacxo-
1oB 1o Buaam aestenbaocTd OAO «PXK]» [3].

B cooTBercTBHU ¢ KiacCU(DUKATOPOM J0-
XO/I0B HOMEHKJIaTYphl JIOXO/0B M Pacxo/ioB
o Bugam aesareabHoct OAO «PX/» moxomsl
Y pacxXofbl PETHOHAIBHBIX TUPEKIUN TTOJIHATO-
Ha KEJIE3HOH JTOPOTH CTPyNIHPOBAHKI 110 CTa-
THSM ¥ BHJIaM JEATEIHHOCTH.

Jloxonel moOApazaeNndioTcs Ha  JI0XObI
OT OOBIYHBIX BUAOB JIESATEIBHOCTH M MpPOUYHE
noxoapl. Jloxomamu OT OOBIYHBIX BHIOB JI€-
ATEIBHOCTH SIBIISIETCS BBIPYYKA OT IPOAAXKHU
MPOAYKIIMU U TOBAPOB, IOCTYTUICHUS, CBSI3aH-
HBIE C BBITTOJTHEHHEM paboT, OKa3aHHEM yCITYT.

B 3aBucuMOCTH OT BHJOB JAEATEIHHOCTH
JOXOABl CTPYNIHMPOBAaHBl 10 MOATPYIIaM,
B LIEJSAX TPYHIHUPOBKU JOXOJO0B OINpPENECIICHUE
MOATPYIIT 3aBUCUT OT BHJIA IEATEIHHOCTH.

B cootrBercTBUU C AeUCTByrolEeH HOMEH-
KJIaTypo# JOXOJJOB M pacXOAOB YCIyTH IIPH OT-
paXeHHH B y4eTe KiaccCH(UIMPOBAHBI IO CO-
OTBETCTBYIOIIUM cTarbaM. [Ipu mocrareitHomM
aHaJIM3€ TOKa3aTenedl 3a MEpUOJ Mbl MOXKEM
JIeNaTh BBIBOABI O PEHTA0ETBHOCTH OT/EINb-
HBIX YCIIYT KaK B IEJIOM IO TTOJIMTOHY JKeje3-
HOH IOpPOrd Tak BHYTPH CaMOM perMOHaJIbHOMI
JTUPEKIINH.

Hns aHanu3a (UHAHCOBOTO pe3yJbTara
UCIIONIB3YIOTCS JaHHBIE U3 ABTOMAaTH3UPOBAH-
HOW CHCTEMBI TUTAHWPOBAHUS IPOYHUX BHIOB
JIESITEIFHOCTH U TPOYHX JIOXOAOB M PACcXO/I0B
(maee AC IIIIBAO) [2,4]. B manHoi cucteme
¢ummaner OAO «PXK» dbopmupyroT minaHo-
BbIe OIO/DKETHBIC MMapaMeTphl Ha TOJ, KBapTal,
MECsIIL, a TAaKXkKe 10 uToramMm (YOpMUPOBAHUS OT-
YETHOCTH B CHCTEMY TOATPYKAIOTCS OTUYETHBIE
JAaHHBIE U3 JPYTUX aBTOMAaTHU3UPOBAHHBIX CH-
creM — CBozHasi Oyxrajitepckas OTYETHOCTb,
n Enunas xopriopaTuBHas aBTOMaTH3HpPOBaH-
Has cHCTeMa ympaBlieHHs (QuHaHCaMU U pe-
cypcamu OAO «PXKI» (Tabnuua).

JlanHass opraHM3amus TPOIECCOB OFOm-
KETUPOBaHUSI M (POPMHUPOBAHUS OTYETOB IIO-
3BOJISIET OTEPATHBHO M MaKCHMAaJIbHO JTOCTO-
BEPHO MOJyYaTh WHPOPMAIHMIO B Pa3THIHBIX
BapMaHTax: B pa3pe3e cTareil J0XOA0B U pac-
XOIIOB, B pa3pe3e PErMOHANbHBIX AUPEKUUI
1 3a HeoOxoauMbIi niepros. Kpome Toro, mia-
HOBBIE M OTYETHBIE JAaHHBIE TPYITUPYIOTCS
1o 6m3Hec-OIoKam:

- PeMOHT rpy30BBIX BaroHOB;

- Peanuzanus metannonoma;

- Yemyru mo mepegade JIEKTPOIHEPTUHU
CTOPOHHUM TTOTPEOHUTEISIM;

- Yeryru TpUTOPOIHBIM TACCAKUPCKUM
KOMITaHUSIM;

- Yenyru mo mepenade B apeHay OAO
«®DIIK» noxomoruos mapka OAO «PXKI»;

EUROPEAN JOURNAL OF NATURAL HISTORY Ne1, 2022



dKOHOMUYecKue HayKu

- Yenyru KUIUITHO-KOMMYHAJIBHOTO XO-
3siictBa OAO «PXK/»;

- Yenyru B coumanbHOi cdepe OAO
«PXK]T»;

- Apenna umymiectsa OAO «PX/»;

- JlomoMHUTENbHBIE YCIYTH KIHEHTYpe
OAO «PXK][»;

- [Ipoune ycmyru OAO «PXK»;

- CTpouTensCcTBO HHPPACTPYKTYPHI.

[Ipoanamm3upoBaB pabOTy >KeNe3HOW [0-
POT'HU 3a TPH roJja, Mbl HE TOJIBKO [10Iy4aeM UH-
(dopmanio o GUHAHCOBOM pe3yJIbTare MPOYNX

BUJIOB JESATEIBHOCTH, CIOKUBILEMCS Ha IOJIH-
TOHE, HO BHJMM JIMHAMUKY (POPMHPOBAHHUS T10-
Kaszarens (pucyHok). s Gonee moIHOLEHHOTO
aHaM3a HEOOXOOMMO JeTallbHee PacCMOTPETh
OpUYMHBI U (AKTOPHI, MOBIHSABIINE HA HTO-
i paboThl, KaK MO YCIyraM, Tak ¥ OTIEIBHO
MO AUpEKIHsIM. Kpome Toro, BayKHO MPOU3BECTH
OLICHKY [JaHHBIX IOKa3arejied OTHOCHUTEIBHO
IUTAHOBBIX TTAPAMETPOB, YTO ITO3BOJIUT OLICHUTH
HOJTHOTY KJIBKYJMPOBAHUS YCIYT ¥ BO3MOKHO
BBISIBUT (DaKTOPBI HE MO3BOJIMBIINE JOCTHUTHYTh
OoJiee BRICOKHX TIOKa3ateseH [5].

ITokasarenu GUHAHCOBOTO Pe3yabTaTa Mo MPOYMM BHIAM JEATEIBHOCTH XKeJIe3HOH Joporn
(ycnos. nieH. en)

Crarbsl CBOJHOTO YIPaBJICHYECKOTO OOIKEeTa 1 rox 2 rox 3 rox
PeMoHT MOABMIKHOTO cocTaBa 52130 37 055 31518
CTpouTensCTBO -66 192
[Ipenocrasnenue yciyr cotl.cepb -169 072 -198 285 -236 273
VYemyru [MITK -37 301 -38 044 -5 718
Yemyru OIIK 125942 -93 907 263 140
[epenaya 3/3Hepruu 21 085 15 891 22 540
Cnaua B apeHIy NMyIIeCTBa 290 597 270 135 290 748
JlomioTHUTENBHBIE YCIYTH KITUSHTYPe 173 210 158 554 159 883
Peanusanus metanionomMa 200 285 137 058 143 237
IIpoune ycinyru -6 829 10 325 11 642
ToBaphbl peanr30BaHHbIE 34 549 21958 10 799
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Takum 00pa3oM, Mbl BHIIUM, 4TO Ha (op-
MUpOBaHUE (PUHAHCOBOTO Pe3yJibTara Ha II0-
JIUTOHE YKEJIE3HOW JOPOTH OKAa3bIBAIOT YCIYTH
KaK C TTOJIOKUTENIbHBIM (DPHHAHCOBBIM PE3YITb-
TatoM (C IPHUOBUIBIO), TaK M OTPHUIIATCIIEHBIM
(c yObBITKOM).

biaoku «PeMOHT IOABHXKHOIO COCTaBay,
«lepenaua »MEKTPOIHEPTUU CTOPOHHHUM TMO-
TpeduTemsamy», «Crada UMyIIecTBa B apeHIy»,
«/lomonmHNTENBEHBIE YCIYTH KIUEHTYpe», «Pe-
anm3anus  MertajuionoMay, «ToBapsl peanu-
30BaHHBIE» Ha MPOTHKEHUM BCEX paccMaTpHh-
BAa€MbIX TMEPUOAOB ABIIAINCH HpI/I6I)IJH)HI)IMI/I,
(bMHAHCOBEIN Pe3yNBTAT CIOKUICS C IOJIOKH-
TeNBHBIM 3HaueHueM. [Ipu 3ToM Ha mpoTsike-
HUW BCEX aHAIM3HPYEMBIX TOOB OJIOK «Yc-
ayru [HIK» u «Yemyru conuanbHOM chepbDy
(hbopMUPOBANKCH C OTPHULATESIBLHBIM 3HAYCHU-
€M, 4TO CBUJETEIHCTBOBAIO O IMpPEBATUPYIO-
1Iel Aose pacxoJ0B HaJ MONYYEHHBIMH J0XO-
namu. YOBITOYHOCTH JaHHBIX OJIOKOB CBSI3aHa
C UX BOXHOM COIMAIbHOW HAIPaBIE€HHOCTHIO,
MTO3BOJISIONIEH 00eCTIeYnTh MOTPEOHOCTh Ha-
CeJIeHHUS B MEepeMEeNIeHNH Ha OJIM3KHE paccTo-
SIHHS. M Ha YAOBIETBOPEHUS TYXOBHO-KYIBTYP-
HBIX TOTpeOHOCTEH pPaOOTHUKOB KOMITAHUH
Y Y4JICHOB UX CeMel. YUNUThIBas TOT 3HAUYNTEIb-
HbII pecypc, kotopbiii OAO «PX]» exeron-
HO HAIIPaBIISIET B JAHHBIE YCIYTH, IPH HA3KOH
TUIATEKECIIOCOOHOCTH HACEICHUS U PETHOHOB,
(MHAHCOBBI pe3yabTar OT JAeSTEIbHOCTH
CKJIQJBIBACTCS JJI1 KOMIAHUHU C OTPHUIATENb-
HBIM 3HaYCHUEM.

OueHKa MONY4YEHHBIX ITOKazareneu naes-
TETBHOCTH TIO3BOJISIET BBIIBUTH «OapbepHbIE
MECTa» pa3BUTHA IMOTCHIHAJIA W HAIIPaBUTHh
yCWIMS Ha TOBBILEHHE J(PPEKTUBHOCTH
(DYHKIIMOHUPOBAHHUS PETUOHAIBHBIX JIUPCK-
LU ¥ TTOJTUTOHA YKEIIE3HOH TIOPOTH B IIEIIOM.

3aKkjoueHue

[loBeimenne 3¢ ¢GeKTUBHOCTH AeSTeThHO-
CTH CO CTOPOHBI TEPPUTOPHUATBHBIX IOMpa3-
JIEJICHU HA MECTaX KEJIE3HBIX IOPOT, HE CBS-
3aHHBIX C BBIMOJIHEHUEM HEMOCPEICTBEHHOTO
MIEPEBO30YHOTO TPOIIeCca, SBISICTCS BaXKHBIM
U TEPCIEeKTUBHBIM HAIpaBICHHEM paOOTHI.
[IpencraBnser coboii oguH M3 TMOKa3aTeneit
KadecTBa KOPIIOPATUBHOTO YIIPABJICHHUS W Ha-
MIPaBJICH TPEUMYIIECTBEHHO Ha pPeau3aIliio

COLMAIILHO  OPUEHTHPOBAaHHBIX  IPOEKTOB,
pasBUTHE U MOAJEPKKY HAyKH, KyIbTYpbl, HC-
KycCTBa, 00pa3oBaHHsS W TPOCBEIIEHUS, CO-
JefCTBHE IyXOBHOMY W TAaTPHOTHIECKOMY
BOCIIUTAHHIO JIMYHOCTH.

IlpoBeneHHbI aHaNW3 MO3BOJISIET TOBO-
PHUTH O TOM, YTO OTKa3 OT YOBITOYHBIX BHUJIOB
JESITETbHOCTH HE PELIMT MpoOJjeM IOBBILIE-
HUS SPPEKTUBHOCTA MPOYUX BHUAOB YCIYT,
TaKk KaKk B OOJbINEH CTEIEeHH, OHU CBS3aHBI
C COIMANIbHON HAINpPaBIEHHOCTBIO JESTENHHO-
CTH KOMIaHUU. TakuM oOpa3om, ClIeayeT Co-
CPEIOTOYNTh CBOC BHUMaHHUE Ha TeX yCIyrax,
KOTOPbIE UMEIOT HEBBICOKYIO PEHTA0EIbHOCTD
M €CTh MEXaHU3MBI /IS €€ YIydineHus (TpaH-
3UT BIIEKTPOIHEPTHH, JOIIOIHUTEIBHBIC YCITy-
T KJIMEHTYype U T1p.). IMeHHO 3TOMY OyIyT HO-
CBSIILIEHBI HAIIM JaJIbHEHIIINE HCCIICAOBAHNS.

[IpuHKrMast BO BHUMaHUE BaKHOCTb CBOEB-
PEMEHHOTO BOCTIOJHEHHMS 3aTPauyeHHBIX MaTepHU-
AIBHO-TEXHHYECKNX PECypPCOB, HEOOXOIUMBIX
JUTA HaJUIeXKAIIEero cofep kaHusi 00bEeKTOB MH-
(bpacTpyKTypbl U BBITOTHEHUS] TIPHOPUTETHOM
3aaun o0ecTieyeHus] 0e30MaCHOCTH JIBHKEHHS
MOE3/10B, MOBBIIIEHUE 3()PEKTUBHOCTH PAOOTHI
MO/ICOOHO-BCTIOMOTaTeIbHOTO  KOMILIEKCa, MO-
3BOJIUT HCIOIB30BaTh JIOTIONIHUTEIBHBIE CPe-
CTBa KOMITAaHWM Ha COIMAJIbHOE HAaIlpaBJECHUE
paboThI, B TOM YHUCIE MOJJIEPKaHUE COIHATb-
HOM CTaOMIILHOCTH B KOJUIEKTHBAX.
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OCHOBHBIE HAITPABJIEHUA YBEJINYEHUA JOXOJHOCTHU

HA OCHOBE KPUTUYECKOI'O AHAJIM3A B3BAUMOOTHOIIEHU

YYACTHHUKOB TPOU3BOACTBEHHOI'O MPOLHECCA
JleonoBa T.B., Cypukxosa E.A.

Cubupckuil eocyoapcmeennwill yrusepcumem nymeiti coooujernus, Hosocubupck,
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Kpurnueckuii aHaau3 B3aMMOOTHOLICHUH y4aCTHHKOB IPOM3BOICTBEHHOTO MPOLIECCa B ACATEIBHOCTH PErHO-
HAJIbHO# IMPEKINH [0 PEMOHTY TATOBOTO MOABIKHOTO COCTaBa MO3BOJISAET ONPE/EIHTh aKTyalIbHYIO, J0CTOBEPHYIO
¥ HOJIHYI0 HH(OPMAIHIO O pe3ylbTaTax JesTelbHOCTH. B ImyOmikanuu 3aTparnBaeTcsi TeMaTHKa MOBBIIICHHS 10-
XOHOCTU (ByHKIMOHAIBHOM JUPEKIMH 110 PEMOHTY TSATOBOTO MOJABIKHOTO cocTaBa. KadecTBeHHas HH(pOpManus
SIBIISICTCS. OCHOBOM JUISl IPUHATHSL 000CHOBAHHOTO PEIICHHS B YACTH MOBBILICHHS JIOXOAHOCTH MPOYUX BHUIOB Jiesi-
TENBHOCTU (PYHKIMOHAIBLHON JUPEKINH. B cTaTbe paccMOTpeHbI OCHOBHBIC PE3yIIbTaThl IPOU3BOACTBEHHO-X03s5I-
CTBEHHOM JEATEIBHOCTH AUPEKINH 10 PEMOHTY TATOBOTO MOJBIKHOTO COCTaBa. B paMKkax aHaiu3a HCIOIb30BaHBI
Ppa3nyHbIe METO/BI aHAIN3a CTPYKTYPHBIH, GaKTOPHbIH, a TAKXKE CHHTE3, CPaBHEHHE U 00001IeHHEe, COBPEMEHHBIH
MaTeMaTHYSCKHUIT almapar, a Takke UCIOJIb30BaHbl TAOINYHbIE IPUEMBI HCCIICOBAHMS M HHTEPIPETAUN JAHHBIX.
OrnpezienieHb! U POAHATN3UPOBAHEI OCHOBHBIC 0OBEMHBIC U KaYECTBEHHBIC [OKA3aTEIM ACATEIBHOCTH, (PHMHAHCO-
BbIC IT0Ka3are/nu paboThl (hyHKIHOHAIBFHOTO TOApa3aAeieHus. B CBA3M ¢ TeM, 4TO OCHOBHYIO JONIO PACXOIOB IIpe/-
MIPUATHSL COCTABIIIIOT PACXOABI IO MPOYMM BUJAM JEATENbHOCTH, U3yYCHHE HMPOU3BOIACTBEHHO-IKOHOMUYECKUX
roKa3aTesiell 10 JaHHOMY HAIpaBICHUIO SIBISETCS Hauboiee HEOOXOAMMBIM. IIpOBeneH KpUTHYECKHil aHams,
HOJTy4YEHHbIX (PMHAHCOBBIX PE3YJIBTATOB MPOYNX BUJIOB JESATEILHOCTH, CHOPMYIMPOBAHBI OCHOBHBIC HAIIPaBICHHS
YBEJIMYEHHS JOXOIHOCTH B YaCTH CO3[aHUS CEPBHCHOTO IIEHTPa 110 PEMOHTY OJIOKOB Ha 0a3e IEHTpa II0 PEMOHTY
YCTpOICTB 6€30MacHOCTH, B3sTHE Ha 00cyxuBanue 6oproBoro kommiekca « ABK-TOPy.

KuioueBrble ciioBa: yCTpOﬁCTBa 6e30nacnoc1u, PEMOHT U oﬁcnymusaﬂue ychOﬁCTB 6e30nacnoc1u, NOBbILICHUE

JAOXOIHOCTH, KO3(1)I.1JI/IIIHQHT NPUBEACHHUHA, T0XO0AbI OT MPOYHUX BU/I0B AeATECIbHOCTH, PACXOAbI
OT MPOYMX BHAOB ACATEJIbHOCTH, KpﬂTM‘{eCKHﬁ AHAJIN3, TPAHCIIOPTHAA Kopnopauus, myTu
NMOBBILICHUS T0XOAHOCTH

THE MAIN DIRECTIONS OF INCREASING PROFITABILITY BASED
ON CRITICAL ANFLISIS OF RELATIONSHIPS
OF THE PARTICIPANTS IN THE PRODUCTION PROCESS

Leonova T.V., Surikova E.A.

Siberian Transport University, Novosibirsk, e-mail: leonovatva@mail.ru

A critical analysis of the relationship between the participants in the production process in the activities of the
regional directorate for the repair of traction rolling stock allows us to determine the current, reliable and complete
information about the results of activities. The publication touches upon the topic of increasing the profitability of
the functional directorate for the repair of traction rolling stock. Qualitative information is the basis for making an
informed decision in terms of increasing the profitability of other activities of the functional directorate. The article
discusses the main results of the production and economic activities of the Directorate for the repair of traction
rolling stock. Within the framework of the analysis, various methods of analysis, structural, factorial, as well as
synthesis, comparison and generalization, modern mathematical apparatus were used, and also tabular methods of
research and interpretation of data were used. The main volume and quality indicators of activity, financial indicators
of the work of the functional unit have been determined and analyzed. Due to the fact that the bulk of the company’s
expenses are expenses for other types of activities, the study of production and economic indicators in this area is the
most necessary. A critical analysis of the financial results of other activities was carried out, the main directions for
increasing profitability were formulated in terms of creating a service center for the repair of units on the basis of a
center for repairing safety devices, taking over the maintenance of the on-board complex «AVK-TOR».
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OpnHol W3 CTpaTeTHYeCKHuX Ieliei KoMIra-
aun OAO «PX]» sBnsercs moswimienne ¢u-
HAHCOBOU yCTOWYMBOCTH U3(PPeKkTHBHOCTH [ 1].
B ycrioBusix HecTaOMIBLHOW CUTYaIlMK Ha PIH-
Ke, Mpo0IeM 3KOHOMHUYECKOTO XapakTepa BO-
MIPOC TIOBBIMIEHHSI TOXOMHOCTH JEATEITHHOCTH
TPAHCIIOPTHON KOPIOpallMd U PEruoHalbHOU
TUPEKIUH COXPaHSIEeT CBOIO aKTyaJIbHOCTb.
PervonanbHas qupekuus SBIsSeTCS CTPYKTYp-
HBIM MOJpa3JeIeHueM TPaHCIIOPTHOW KOpIO-
pauuu. OCHOBHOM BHJI JESATEIBHOCTH — CBO-

€BPEMEHHOE W KauyeCTBEHHOC BBIMOJIHEHHUE
YCTaHOBJICHHBIX 3aI[aHI/II>'I 10 pEMOHTY, TEXHU-
YEeCKOMY OOCITY)KHBAaHHIO U METPOJIOTHYECKO-
My OOECIEYCHHIO YCTPOHCTB O€30MacHOCTH,
CPEJICTB PaZMOCBS3H U pecypcocOeperarommx
CHUCTEM YCTaHOBJICHHBIX Ha JIOKOMOTHBAX,
MBIIC u CCIIC [1]. Bemonaenne padoT ocy-
IIECTBIISIETCS 110 HAPSII-3aKa3aM CTPYKTYPHBIX
MOfIpa3/ieNIeHHit TPAHCIIOPTHON KOPIOpAITHK
B paMKax OMO/DKeTa MO MEePEeBO30YHBIM BHIAM
JIESITENIBHOCTH, a TaK)Ke PerHOHANbHAS TUPEK-
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LU BBITMONTHSET PaOOTHI IO JOTOBOPaM €O CTO-
POHHUMH KOHTpareHTaMmu B paMKax Oromxkera
I10 TIPOYHM BUJIAM JISTEILHOCTH.

OpHako, B TIOCIENHHWE HECKOIBKO JIET,
HaOIIOmaeTcsl TEHICHIWS HE BBIMOIHEHUS
OIOMKETHBIX TOKa3aTesiell, B YacTH IOoJTydae-
MBIX JIOXOJIOB OT OKa3aHHS yCIyr CTOPOHHUM
KOHTpareHTaMm. bonblias dacTe J0XOAHOM
yactH (opMUpYyeTCs 3a CYET UCIOTHEHUS J0-
roBOpa MEXAy TPAHCIOPTHOM KopHopauuein
U CEpPBUCHON KOMIaHUEH.

Lens wuccnenoBaHusA: BBIIEIUTH OCHOB-
Hbl€ HampaBlICHUS YBEIUYEHHUS JOXOAHOCTH
Ha OCHOBE KPHUTHYECKOTO aHajiu3a B3auMO-
OTHOIIIEHUH YYaCTHHKOB TPOU3BOJCTBEHHO-
TO TIpoIiecca.

MarepuaJibl U METOAbI HCCJIETOBAHUS

JU1st IOATOTOBKM HCCIIEOBAHUS MCIIONB30-
BaH KOMILJICKC TEOPETUIECKUX U IMIHUPHICCKUX
METOZIOB HAy4YHOTO IO3HAHMS, BKIFOYAIOIINIA
B ce0s: aHanmu3 (CTPYKTYPHBIH, (aKTOpHBII
U JIPyTUE) U CUHTE3, CPAaBHEHUE M 0000IIEHHE,
COBpPEMEHHBII MaTeMaTHYECKHH armapar, a Tak-
K€ HCIIONB30BaHUE TAONIMYHBIX MPHEMOB HC-
CIICIIOBAHMUS U MHTEPIIPETAINH JAHHBIX.

Pe3ynbrarhl ucene1oBanmus
U MX 00Cy:KIeHue

Ha ceropnamnHmnii geHp B cOCTaB peru-
OHAJILHOW JAMPEKLUH BXOAAT IIECTh IPOM3-
BOJICTBEHHBIX  YYacCTKOB, pacCIOI0KEHHBIX
B IpaHMLAX XeJe3HoH xoporu. OCHOBHBIM
KOHTPAareHToOM, MpUOOPETAIONUM yCIyTH SB-

nseTcs cepBUCHas kommnaHus. CTpyKTypHOeE
MoJpa3/ieiecHue TPOBOAUT PEMOHT U 00CIy-
JKUBaHHUE YCTPOICTB 0€30MacHOCTH, YCTaHOB-
JIEHHBIX Ha JIOKOMOTHBaxX TPH MPOBENCHUHU
texanaeckoro odciayxuBanus (TO), Texyme-
ro pemonTta (TP) u mutaHoBbIe periaMeHTHEIE
pabotsl (ITPP). OO6beMbI BHIIOTHEHHBIX PadoT
M3MEPSIFOTCS B IPUBEICHHBIX equHunax. [Ipu-
BEJICHHBIE €AMHUIIEI — CyMMapHBIH 00beM pe-
MOHTa B (PM3UYECKHX EAMHHUIIAX 10 BCEM BH-
JlaM PEMOHTa, BCEM BHIaM OJIOKOB MPHUOOPOB
06e30MacHOCTH, YCTAHOBJIICHHBIX Ha BCEX Ce-
pUSX JIOKOMOTHBOB, MPHUBEICHHBIA B €IMHBIC
YCIIOBUSI C HCIONBb30BaHHEM KOA(D(MUITUEHTOB
npuBeacHus [2]. KauecTBeHHBIMU IOKa3are-
IIMH paboTBl CTPYKTYPHOTO TOApA3IeeHUs
JMAPEKITAN TATOBOTO MOABMYXHOTO COCTaBa SIB-
JISTIOTCSL OTKAa3bl TEXHUYECKUX CpeAcTB (er.),
BHCIUTAHOBBIC PEMOHTHI (€]1.).

OcHoBHBIE 00bEMHBIEC U KAY€CTBEHHBIE 110~
Ka3aTejlu peruoHalbHOU Aupekiuu 3a 2018 —
2020 rompl TpencTaBiIeHBI B Ta0M. 1. AHanm3
00BEMHBIX M Ka9eCTBEHHBIX IOKa3aTeliei pe-
THOHAJILHON JAUPEKIIUH IO PEMOHTY TSATOBOTO
MOJIBIKHOTO COCTaBa IMOKa3all, YTO B MEPHOL
¢ 2018 mo 2020 roasl coxpaHseTcsl TCHACHIIMS
K YBEJMUYEHHUIO KOIUYeCTBa PEMOHTOB M 00-
CIIY)XKUBaHUN yCTPOMCTB Oe3omacHOCTH (TIpH-
poct ipu TO u TP B 2020 romy 1m0 OTHOIIICHHTO
Kk 2019 romy cocrtaBun 32,5%, B 2019 romy
o otHoureHuto Kk 2018 rogy 10,5%; mpupoct
xonnuectsa [IPP B 2020 rongy mo oTHomeHuro
K 2019 romy cocraBun 21,5%, B 2019 rony
o otHomeHuto k 2018 roxy 0,8%).

Taoauna 1

BrinonHenne 00bEMHBIX M KQUE€CTBEHHBIX [TOKA3aTeNe peFI/IOHaHBHOI\/’I JUPEKIUU
10 PEMOHTY TATOBOTO MOJBHXKHOTO cocTasa 3a 2018-2020 rox

AOcoiroTHOE OTHOCHUTEILHOE
Ilepuon 0
HamuMeHoBaHue Ex. wam OTKJIOHEHHE OTKJIOHEHUE, %o
ToKasarens o 2019/ | 2020/ | 2019/ | 2020/
2018 2019 2020 2018 2019 | 2018 | 2019
TIpu TO, TP En 143523 | 158642 | 210193 | 15119 | 51551 | 10,5% | 32,5%
TIPP Ex 41919 | 42244 | 51327 325 9083 | 08% |21,5%
OGbem pabotel, | Ipus.ex. |54 877,518(51 869,800(57 180,618 -3 007,718] 5 310,818 | -5,5% | 10,2%
B TOM 4YHCJIC
TIpu TO, TP TTpus.ex. |40 853,279 |40 863,455 |44 989,946| 10,176 |4 126,491 | 0,0% | 10,1%
TIPP Tlpus.ex. | 14 024,239] 11 006,345 |12 190,672[-3 017,894 1 184,327 [ -21,5% | 10,8%
OTKas3bl
TEXHIICCKHX Ex 70 63 60 7 3 1-10,0% | -4,8%
CpeNCTB
(1,2,3 kateropun)
Brennanossii En 16 14 10 2 4 [-12,5%-28,6%
PEMOHT
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B mnpuBeneHHBIX €IWHMUIIAX OTMEYAIOCH
pe3koe cHmkeHne obvemoB pabor mo IIPP
B 2019 rony mo otnomenuto k 2018 romy
(-21,5%). UTo cBHIETENBCTBYET O IPOBENECHUH
MEHee «IOPOTOCTOSIINX» PEMOHTOB M 00CIy-
JKUBaHWH Ha | IpuBeIeHAYIO eUHUITY. B 11emo0m
yBEJIMYCHHE 00BEMOB MPOU3BOIUMBIX PEMOH-
TOB W OOCITyXHBaHHH MpuOOpoB Oe3omac-
HOCTH 3a pacCMaTpHBAEMBI TEPUO]] CBA3aHO
C YBEJIMYEHUEM MTPOTPaMMBbI PEMOHTA.

[IpoBeneHHBIN aHaNU3 Ka4E€CTBEHHBIX IO-
Kazaresell MO3BOJHI C/IEJaTh BBIBOIL O POCTE
Ka4€CTBA BLINIOJIHACMBIX PEMOHTOB U O6CHy)KI/I-
BaHMi npuOopoB OGe3omacHocTH. OTMEUaeTcs
TEH/ICHIINS CHUKCHUS KOJIMIEeCTBA CITy4aeB OT-
Ka30B TEXHUYECKUX CPEICTB, yCTaHOBIEHHBIX
Ha JjokoMoTHuBax 7 ea. B 2019 rogy mo oTHO-
menuto kK 2018 roxy u 3 en. B 2020 roxy mo ot-
HomeHuto k 2019 rony. KonudectBo HemaHo-
BBIX peMOHTOB B 2020 rony cuuxeno Ha 37,5%
10 OTHOIIEHUIO K ypoBHI0 2018 rona.

BrimonHerne 0CHOBHBIX (DMHAHCOBBIX TO-
Kazarejen peruoHaAIbHOW TUPEKIIUHY 10 PEMOH-
Ty TSATOBOTO IMOJBHMIKHOTO COCTaBa MPEICTaB-
JieHo B Tabi. 2. 3a paccMaTpUBaeMBbIi MIEPUO
HaOIONAETCS HE3HAYUTEIbHBIA POCT JIOXOI0B
OT TIPOYMX BHJOB JiesiTensHOCTH. [IpupocT mo-
xomoB coctaBun 1,344 muH py6., wmu 0,3%
B 2020 rogy mo otHOomeHuto k 2018 roxy. Cto-
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UT OTMETHUTD, 4TO TEMI pOCTa PaCX0A0B OT IPo-
YUX BHUJOB JIEATEIBHOCTH MPEBBIMAET TEMIIbI
pocTa JIOXOIOB OT MPOYUX BUJIOB JESATEIHHO-
ctu. Takum 06pazom, AEITETHHOCTH CTPYKTYP-
HOTO ITOIpa3/IeIeHns] B TEUCHNE paccMaTprBa-
€MOT0 NepHroa ABIAETCS YOBITOYHON U UMEET
TEHACHLUIO K YXYIIICHHUIO CUTYaI|H.

OcHOBHad A0 JOXOJ0B OT IIPOYUX BUJIOB
JIESITEILHOCTH PETHOHAIBLHOTO — TTOpa3/iene-
HUSl IUpEKIuH c(HOopMUpOBaHA IO JOTOBOPY
¢ cepBucHoi kommanueit. B 2020 romy poct
JIOXOJTHOM YacCTH IO CEPBUCHON KOMITAHUH CO-
crasun 3,561 muH py6. (wu 0,9%) k ypoBHIO
2018 roma. He3HauuTenbHBIH POCT AOXOIOB
MO0 JaHHOMY JIOTOBOpPY OOYCIIOBJIEH pPOCTOM
00beMOB paboT. CTOUT OTMETHUTH OTCYTCTBHUE
MOJIOKHUTEHHON JWHAMHKHA POCTa JOXOIOB
MO TOJyYEHHUIO JI0XOA0B B PaMKax JOTOBOpa
C CepBUCHON KoMMaHMEeHN. 3a Bech NepUoT 1eH-
ctBu forosopa ¢ 2014 roxa He poU3BOAUIACH
uHeKcanus 1eH. J[aHHbI (hakTOp HEraTUBHO
OTpa)kaeTcsl Ha JIOXOIHOW YacTH, TaK KakK pac-
XONIHAsl 9acTh PacTeT B COOTBETCTBHH C PHI-
HOYHOU cuTyauueu. J[oxoapl OT MpoUnX BUJIOB
JIESTEIbHOCTH OT CTOPOHHMX KOHTPAareHTOB
B 2019 romy 3HAYMTENHHO BBIPOCIM IO OT-
HomeHuio k 2018 romy (Ha 5,794 muH pyo.),
B 2020 rony I0XOABI CHUXKEHBI A0 3HAYCHUS
3,063 muH pyoO.

Taoauna 2

BrinonHeHne 0CHOBHBIX (PMHAHCOBBIX IMOKA3aTeNlel perHOHAIBHON TUPEKIINH
10 PEMOHTY TATOBOT'0 NOABMXKHOTO cocTaa 3a 2018-2020 roasl

Tepo AbconroTHOE OTHOCHUTEIIEHOE
HanmeHnoBanue Ex i pHOz OTKJIOHEHHE OTKJIOHEHHE, %
MTOKa3aTels ’ ’ 2019/ | 2020/ | 2019/ 2020/
2018 | 2019 1 2020 1 018 | 2019 | 2018 | 2019
Joxonwbl, B TOM uncje: | miaH pyo. | 403,143 | 403,878 | 404,487 | 0,735 | 0,609 | 0,2% 0,2%
CEpPBUCHBIE KOMITAHUU MiH py0. | 397,863 | 392,831 401,424 | -5,032 | 8,593 | -1,3% 2,2%
CTOPOHHME KOHTPAreHThl | MiaH pyo. | 5,252 | 11,046 | 3,063 | 5,794 |-7,983|110,3% | -72,3%
peanmzanys MetainioioMa | MitH py6. | 0,028 0,001 -0,027 | -0,001 | -96,4% | -100,0%
Pacxoasl, B ToM ynciae | MuH pyo. | 413,142 | 426,477 | 434,777 | 13,335 | 8,300 | 3,2% 1,9%
5 gy | PHACHOTO MiH py6. | 391,987 | 403,776 | 413,193 | 11,789 | 9,417 | 3,0% | 2.3%
- CepBHCHAsI KOMITaHUS MitH py0. | 388,098 | 395,584 (410,923 | 7,486 |15,339| 1,9% 3,9%
- CTOPOHHHE KOHTpareHTH | MitH pyo. | 3,889 8,192 2,270 | 4,303 |-5,922 | 110,6% | -72,3%
- MPUTOPOIHAsL KOMITaHus | MutH pyo. | 11,728 | 14,148 | 14,222 | 2,420 | 0,074 | 20,6% 0,5%
- TacCa)XUpcKast komranus | MitH pyo. | 9,403 8,551 7,362 | -0,852 | -1,189 | -9,1% | -13,9%
Peanmzarms metayuionoma | MitH py6. | 0,024 0,002 -0,022 -91,7%
puosLas [IB/], Bcero | murH pyo. | -9,999 | -22,599 | -30,290 |-12,600 | -7,691 | -55,8% | -25,4%
fgg‘%‘; TOABHMAHOTO | ik py6. | 11,128 | 0,101 | -8,706 |-11,027 | -8,807 | -99,1% |-8719,8%
- CEpBHUCHAs1 KOMITAHUS MIH pyo. | 9,765 | -2,753 | -9,499 |-12,518]-6,746 |-128,2%| -71,0%
- CTOPOHHHUE KOHTpareHTsl | MitH pyo. | 1,363 2,854 0,793 | 1,491 |-2,061 | 109,4% | -72,2%
Peammarms merasonoma | miH pyo. | 0,004 | -0,001 - -0,005 | 0,001 |-125,0% -
Temn pocta 10X0I0B % - 100,2% | 100,2% - 0% - 0,0%
Temn pocta pacxomoB % - 103,2% | 101,9% - -1,3% - -1,2%
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OCHOBHY!IO JIONIO PacXo/0B, KaK U J0XOJI0B
3aHUMAIOT 3aTPaThl CBA3aHHBIE C OKa3aHHUEM yC-
JIyT CEpBUCHON KOMITAaHUH. 32 paccMaTpUBaEMBIi
TIepUO] PacXombl BEIpocir Ha 22,825 miH pyo.
(mmn HAa 5,9%). B cpaBHeHMH c poxomamu
TEMITBI POCTa PACXOAHOW YacTH 3HAYUTEITHHO
Bhllle. Takke cileayeT OTMETHUTh YBEJIMYeHHUe
pacxo[0B Ha OKa3aHUE YCIIyT M0 HapsA-3aKazaM
UL CTPYKTYPHBIX TOpa3IeieHUuil TPaHCIIOPT-
HOW KOpIOpanuyu, KOTOphle HE 00ecredeHbl
JIOXOJHOW YacThlO B PETMOHAIBHOW JUPEKIIUU
[0 PEMOHTY TATOBOTO TOJBM)KHOTO COCTaBa.
C 2018 o 2020 rox maHHBIE CTAThHU PACXOIIOB
Belpocin Ha 0,453 muH py6. (M Ha 2,1%).
Pacxonp! 1o peanuzanyy MeTanonoMa He3Ha-
YHUTENBHBL, KaK U TIOTy4aeMble JOXO/BI.

Pe3ynbraTel KpUTHYECKOTO aHaNM3a TO-
3BOJISIOT CENaTh BHIBOA 00 YOBITOUHOCTH Jie-
SITETBHOCTH PErHOHAIBHOW AMPEKIUU TpaHC-
MOPTHOM KOMITAHUH, a TAK)KE O HEOOXOIUMOCTH
MIPUHSATHAS MEP TIO TOBBIIICHUIO JOXOJHOCTH.
Tax 3a 2018 — 2020 rox mpuOBLIL CHU3UIIACH
Ha 20,292 mma py6. Ilpubsute or peanmsa-
IIUM YCIYT CEPBHCHOM KOMIAHMH CHU3WJIAChH
Ha 19,264 mun py0. [IpuObLTE OT peann3anuu
YCIIyr CTOPOHHMM KOHTpPAareHTaMm CHHU3UJIACh
Ha 0,570 MiH pyo.

Haunbomnee BaXHBIM acCHEKTOM SBISETCS
TO, YTO JIEATENIbHOCTh PETHOHAIBLHOU IMPEK-
IIUH [T0 PEMOHTY TATOBOTO ITOIBUYKHOTO COCTa-
Ba JJIs1 TPAHCIIOPTHOM KOpIOpaIyM SBISETCS
cnenuduuHoii. PaboThI, BBITOTHAEMBIC CTPYK-
TYpHBIM  TIOApa3ZelieHueM, O00eCIeuynBaIOT
0e301MacHOCTh ABMKEHUS, HAJE)KHOCTh U TeX-
HUYECKYI0O TOTOBHOCTH ITOJIBHYKHOTO COCTaBa
KOMIIAaHUM TIPU SKOHOMHMYECKH OIPaBIaHHOM
ypoBHE (MHAHCOBBIX 3aTpar, 4YTO SIBIAETCS
OCHOBHOM 3ajjaueil IpeAnpusTHl peMOHTHO-
ro KOMILIEKCA TPaHCIIOPTHOM Kopropauuu [3].
B cBs131 ¢ TeM, 9TO OCHOBHYIO JIONIIO PACcXOI0B
MIPENPUATHS COCTABISIIOT PACXOBl IO IPO-
YUM BHJAM JESITEIHHOCTH, M3YYEHHE MPOU3-
BOJICTBEHHO-3KOHOMHUYECKHUX nokaszareneit
[0 JIaHHOMY HAIIPABIICHUIO SIBJISETCS HanOo-
niee HeoOXOAMMBIM.

B pesynprare aHanm3a MpPOU3BOACTBEH-
HO-(pMHAHCOBOH AESITETHHOCTH CTPYKTYPHOTO
MOJIPa3eNIEHUs] TUPEKIMHU M0 PEMOHTY TATO-
BOTO TIOIBKHOTO COCTaBa HEOOXOAMMO OTMe-
TUTh CIEAYIOIINE MOMEHTBHI:

1. nesITenbHOCTh PETHOHATHLHON TUPEKITUN
[0 PEMOHTY TATOBOTO MOJBI)KHOTO COCTaBa
3a TIOCNIEJIHWE TPHU Tofa yOBITOYHA M HWMEeT
TEHCHIUIO K YXYIIIICHNUIO CUTYaIlHH;

2. 00beM BBIMIOJHEHHBIX PabOT B MpHBE-
neHHbix eauHunax B 2020 rony Bo3poc Ha 4,2%
1o oTHoueHu kK 2019 rony;

3. noxonsl npennpustus B 2020 rony Bo3-
pocim Ha 0,3% 1O OTHOIIEHHWIO K YPOBHIO
2019 roma, poCT T0XOI0B HE 3HAUYUTEIICH,

4. pacxonp! nmpennpusarus B 2020 roxy Bo3-
pocau Ha 5,24% 1O OTHOIIEHHIO K YpPOBHIO
2019 rona;

5. TeMmmBl POCTa PacXoJOB IPEBBIIIAIOT
TeMmbl pocta pacxonoB Ha 3% B 2019 romy
u Ha 1,7% B 2020 rony (HeraTuBHEIH (HakKTop);

6. MUHHMMAaJbHBI POCT MOXOJIOB 3a IO-
CIIEHUE TPH Tojla, IPU ITOM PacXoibl pacTyT
B COOTBETCTBHHU C SKOHOMHYECKOW CUTYaITHEH.

Ha ocHoBaHMM W31I0OXXKEHHOTO, HEOOXOAH-
MBIM SIBIIIETCS] PACCMOTPEHHUE BOIIPOCa IO yBe-
JIMYEHUIO TOXOJHOCTH 110 OCHOBHOMY JIOTOBO-
Py, 3aKIIIOYEHHOMY C CEPBHUCHOW KOMITAHHEM.
st 3T0r0 HEOOXOAUMO PACCMOTPETH BO3MOXK-
HOCTh M PE3YJIbTATUBHOCTh BHEIPEHHS CIICAY-
FOIIMX MEPOIIPUATHI.

IlepecMOTp 11€HOBOM MOJIUTHUKHU MO JOTO-
BOpY Ha OOCTyXHBaHHE M PEMOHT MpPHUOOPOB
6e3onacHoctu. CorlacHoO, 3aKIIOUYEHHOMY JI0-
TOBOPY LIEHBI Ha OKa3bIBaeMble PabOTHI OMpe-
nenensl B 2014 rony B pa3pese peruoHaIbHBIX
nupekiui. Tak B mepuoj AeHCTBUS JOTOBOpa
¢ 2014 roma He IPOBOAIIACH HHICKCAIIHSI TICH
M0 TAHHOMY JO0TOBOPY.

B cooTBeTcTBUU AOrOBOPOM C CEPBHUCHOM
KOMIIAaHMEN LIEHbl YCTAHOBJIEHBI Ha IPOBEJE-
HUE PEMOHTAa WU IIJJAHOBO-PETIAMEHTHBIE
paboThl IS Ka)XJO0To yCTpoicTBa Oe3omac-
HOCTH B pa3pe3e PEernoHAIbHBIX JAUPEKIUi
M0 PEMOHTY TATOBOTO IIOABMYKHOTO COCTa-
Ba. IIpu mepexone Ha pacueTsl MO JTOTOBOPY
3a JIOKOMOTHBO-KWJIOMETPBl MU JIOKOMOTHBO-
4yachl B pa3pe3e Cepuii JOKOMOTHBOB U BHJIOB
IBHKEHUS (TPy30BOE IBIKECHHE, IPOYHE BUIBI
JBUKCHUS) TPEATIONaraeTcs yBEIWYSHHE J0-
xonoB [lupekunu 1mo peMOHTY TATOBOTO IOJ-
BIYKHOTO COCTaBa.

B pamkax noBeIlIeHUs HAIEAKHOCTH PeECyp-
cocOeperaronmx CUCTEM JIOKOMOTHBOB 32 CUET
VIAYYIIEHUsI CEPBUCHOTO OOCTYXKMBAaHUS TUIA-
HUPYETCS TOBBIIIEHUE JOXOTHOCTH C yYETOM
CO3/IaHUSl JOPOXKHOTO IEHTpPa TUATHOCTHKHU
U PEMOHTa CHCTEM aBTOBEIEHUS JIOKOMOTH-
BoB. llepexon Ha cepBHCHOE OOCIYXHBaHHE
JIOKOMOTHBOB TIPOU30IIIENl OTHOCHUTEIHFHO He-
JIABHO, a TaKKe TPH 3aKITIOUEHUH KOHTpAaKTa
MEXJly TPaHCIOPTHOM Kopriopanuend u cep-
BHUCHBIMU KOMITAHHUSIMHU OBITM YYTEHBI HE BCE
(axTopsl, BIUSIONIME HA CTOUMOCTh PEMOHTA
[4], a Takke Ha KauecTBO, MPOBOAMMOIO 00-
CITy’)kKMBaHUsI TpuOOpoB Oe3omacHocTH. Ceii-
Yyac BCTaeT BOMPOC 0 HEOOXOAMMOCTH ONTHMH-
3alU1 B3aUMOJACUCTBUS CEPBUCHBIX KOMITAHUI
W TPAHCIOPTHON KOPIOPALMU U YIpaBIEHUS
9KOHOMHUYECKUM DPa3BUTHEM CEPBHUCHOTO 00-
CIIy>)KMBaHHUS JIOKOMOTHBOB [5]. B Hacrosiee
BpEMsI 32 ICTIPAaBHOCTH CHCTEM aBTOBEJICHHS OT-
BeYaeT cepBHUCHas KoMmaHus. OHAKO 00Ty KH-
BaHHUE CHCTEM aBTOBEICHHS HETIOCPEICTBEHHO
CHEIUATUCTAMH CEPBUCHBIX JIOKOMOTHUBHBIX
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JICTIO OCYIIECTRIIACTCS TOJBKO B paMKax TEKy-
IIMX PEMOHTOB Ha JPYrod »Kele3HOU Iopore.
Ha uccnenyemoit sxxene3noil jopore cnenuanu-
CTBI TIPOW3BOJICTBEHHBIX YYACTKOB JUPEKITUN
[0 PEMOHTY TATOBOTO MOIBM)KHOTO COCTaBa
BBIMOJIHSAIOT 00CTYKMBAaHUE CUCTEM aBTOBE/IC-
HUS TPH TEKYyIIEeM 00CITY)KMBaHUU U TEKYIIUX
peMoHTax. PeMOHT HencnpaBHBIX OJIOKOB OCY-
IIECTBIIIET CTOPOHHSS KOMITaHUs (TI0 JIOTO-
BOpY C cepBUCHOW KommaHueii). OOcimyxuBa-
HUE€ ¥ PEMOHT MHKPOIIPOLIECCOPHOM CHUCTEMBI
YIPaBJICHUS JIOKOMOTHBA BBIMOJHSICTCS TAKKE
CTOPOHHEH KOMITaHUEH IO JJOTOBOPY C CEPBHUC-
HOW KOMIIaHHUEH.

B manHOI cxeme 00CITy:)KHBaHUST UMEIOTCS
3HAYUTEIHHBIE HEJOCTATKH:

— OOIbIIE KOJIMYECTBO YYAaCTHHUKOB, pac-
IpeJIC/ICHUS] OTBETCTBEHHOCTH;

— HEOOXOAMMOCTh TEpeadyr NePEX0HOTO
3araca OJIOKOB U KOMILIEKTYIOIIUX U3 CEPBHC-
HBIX JIOKOMOTHBHBIX JIETIO B TPOHM3BOICTBEH-
HbI€ YYaCTKH ITUPEKIIUIA 110 PEMOHTY TATOBOTO
ITOJIBUKHOTO COCTaBa;

— HEOOXOAMMOCTh Mepeaayd HEUCIPaB-
HBIX OJIOKOB U KOMIUICKTYIOIIUX U3 MTPOU3BOJI-
CTBCHHBIX YYAaCTKOB AMPEKIUH MO PEMOHTY
TSATOBOTO TOABM)KHOTO COCTaBa B CEPBUCHBIE
JIOKOMOTHBHBIE JIETIO ¥ J1ajie€ B CTOPOHHIOIO
OpPTraHM3aNHNIO IS TOCIEeNYIOMeN JUarHOCTH-
KU U PEMOHTA;

— JJHUTENbHOE BpEeMsi pEeMOHTa OJIOKOB
Y KOMIUICKTYIOIIUX CUCTEMbI B CBSI3U C HE00-
XOIMMOCTBIO WX TIEPECHUIKH B MTOJIpa3/IeIeHNE,
HaxofsIIeecs Ha OOIBIIOM PACCTOSHUH OT Me-
CTa MPOBEJCHHS PEMOHTA.

CyiecTBytomasi cxemMa CEpPBHCHOTO 00-
CIIy’)KUBaHUSl CHUCTEM PeCcypcocOepeKeHus,
HaXOJSIIUXCS B 30HE OTBETCTBEHHOCTH CEp-
BHCHOW KOMITaHWH, HE 00ecIieunBaeT MX HC-
MpaBHOE M pabOTOCIIOCOOHOE COCTOSHHE.

3aKkjIoueHne

Ha ocHOBaHUM 3TOTO NpearaeTcs Bee pa-
0OTHI IO 0OCITY’)KUBAaHHUIO CICTEM aBTOBEICHUS
niepeaars B JIUpeKiuio mo peMOHTY TSATOBOTO
MIOJIBUKHOTO COCTaBa, B TOM 4YHCIE CO3/1aTh
CEPBHUCHBIH LIEHTP MO PEMOHTY OJIOKOB Ha 6a3e
[IEHTPa MO PEMOHTY YCTPOUCTB O€30MaCHOCTH.
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[lanHOE MepOoIpHUsTHE TO3BOJIUT MOIYUYUTh J10-
MIOJTHUTENBHBIE TOXOABI 3a CUET PACHIMPEHUS
00beMoB padoT no porosopy. Ha yBennuenue
JOXOAHOCTH TAaKKe IOJOKHUTEIBHO IIOBIHUS-
eT TpUHATHE Ha OOCIy)XHBaHWE OOpPTOBOTO
komruiekca «ABK-TOP», ycTaHOBI€HHOTO
Ha JIOKOMOTHBax. B Hacrosee Bpems BeneTcs
paboTa O BBIABICHUIO MPOOJIEMHBIX BOIMPO-
COB TI0 OpraHu3alMM OOCIyXHBaHHUS OOpTO-
Boro komimiekca «ABK-TOPy, dhopmupyrorcs
KaJbKyISIIMA Ha OOCITy)KHUBaHHE OOpPTOBOTO
komiuiekca «ABK-TOP» mnpu BbImonHeHuH
UKJIOBBIX pabor B o0beme TO-2, TO-5 B/u,
TP-1, TP-2, TP-3.

B coBpemeHHBIX yclOBUSX ~(PyHKUIHO-
HUPOBAaHUS >KEJIE3HOJOPOKHOIO TPAHCIOp-
Ta TIOBBIIIEHUE JOXOJHOCTH YCIYT U BBIBOJ
ux Ha Oe3yOBITOUHBIH YpPOBEHH SIBISIETCS 3a-
JIOTOM YCTOHYMBOW pPabOTHl MOApa3Ae’cHUI
TpaHCTIOpTHOH Kopropanuu. DopMupoBaHue
CHOCcO0OB TOBBIIIEHUS] JTOXOJHOCTH PErHo-
HQJIBHOW JAMPEKUUH 110 PEMOHTY TATOBOIO
MOJIBMYKHOTO COCTaBa OOECHEYUT TOBBIIIEHUE
KauecTBa OOCTY)XMBaHHMS M PEMOHTa MpHOO-
POB 0€30MaCHOCTH, YTO CYIIECTBEHHO TOBIU-
SeT Ha yNmydyllleHHe Ioka3areneil OezomacHo-
CTH K€JIE3HONOPOKHOTO TPAHCIIOPTA.
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AHAJIN3 I[I/IBEPCI/I(I)I/IKAHI/IVOHHOI‘/'I JAEATEJBHOCTH
TPAHCIHHOPTHOU KOMITAHUU

Pagymxuna JI.E., Taarep B.B., [IpynnukoB A.A.
Cubupckuil eocyoapcmeennblll yrusepcumem nymeiti coooujerus, Hosocubupck,
e-mail: dasharad68@gmail.com, vvgalter@mail.ru, pru-aa@mail.ru

BompocaM cTpaTerndeckoro pa3sBUTUs KOMIAHUU U HOBBIIICHUIO 3()(hEKTHBHOCTH AESITEIbHOCTH OpraHH3a-
LMK HOCJIEJIHUE TO/bl yensieTcs: OobIIoe BHUMaHUe. TeM He MeHee, CTparerus AMBepCU(UKALMU OCTaeTCsl Hau-
Goree CI0XKHOI K BHEPEHHUIO ¥ MEHee N3yueHHOH. HecMoTpst Ha TO, 4TO MHOTHE TPaHCIIOPTHBIE KOMIIAHUHU IIPH-
MEHSIIOT JaHHYIO CTPaTeTHIO, C LEIbI0 MOBHIMIEHUS d()(EKTHBHOCTH CBOCH ACATEIbHOCTH, HeMauas DO TaKuX
komnanui repnut Heypaun. OAO «PXKI», kak XOJAMHI, SBJISETCS OJHUM M3 YCIIEIIHbIX IPUMEPOB JUBEPCUBHIII-
PpOBaHHOI KoMnaHuu. boee Toro, opHIMaIBHO ONepHpys B CBOCI OTYETHOCTH U TEKYIIeH paboTe TEPMHHOM «IIPO-
4pe BUJBI ACATENbHOCTIY. [IpH yCIOBHY, YTO KOMIIAHUS 3aHUMACTCS, B KaUeCTBE OCHOBHBIX BHIOM JEATEIbHOCTH,
KaK IPY30BBIMH, TaK U NaCCaKMPCKHMH N€PEBO3KAMH, JJIsl NCCIIEI0BaHHs ObIJIO BHIOPAHO MMEHHO MAaCCaKUPCKOE
HampasieHre. [laHHbIH BEIOOp, 00YCIOBIEH TeM, YTO Kak TpaHcmopTep rpy3oB, OAO «PXK]», Bce xe coxpaHseT
IHAEpCKHe MO3UIUH, a TaKXKe TPy30Bble MYIBTHMOIATIbHBIC IEPEBO3KH Pa3BHTHI TOPA3N0 LIMPE MACCAXKUPCKHX.
Nupsivmu cnoBamu, OAO «PXK/1» Hanbonee 3aMHTEpecOBaHO MOBBIIATH P HEKTHBHOCT MACCAKUPCKHUX HEPEBO30K
B OOJIBIIIEH CTETICHH, YEM TPY30BEIX, TaK KaK OHHU y)ke SBIIOTCS () PeKTHBHEIME. OO0CHOBaHUEM H3y4YEHHUS TPAHC-
MOPTHOH KOMITAHHY SIBIIACTCS TOT (PAKT, YTO TPAHCIIOPTHAS OTPACIh UMEET 3HAUHTEIbHOE BIMAHHE HA SKOHOMUYE-
CKO€ Pa3BUTHE CTPAHBL.

KuroueBbie cjioBa: ;mBepcm])mcaunﬂ, TPAHCIIOPTHAA KOMIIAHUS, MACCAKUPCKHE NEPEBO3KH, PEST AaHaJIN3, Mpouune

BHU/IbI 1€ATCJIbHOCTH

ANALYSIS OF DIVERSIFICATION ACTIVITIES
OF A TRANSPORT COMPANY

Radushkina D.E., Galter V.V., Prudnikov A.A.
Siberian Transport University, Novosibirsk,
e-mail: dasharad68@gmail.com, vvgalter@mail.ru, pru-aa@mail.ru

In recent years, much attention has been paid to the issues of strategic development of the company and
improving the efficiency of the organization. However, the diversification strategy remains the most difficult to
implement and the least studied. Despite the fact that many transport companies apply this strategy in order to
increase the efficiency of their activities, a large proportion of such companies fail. Russian Railways, as a holding
company, is one of the successful examples of a diversified company. Moreover, officially using the term “other
activities” in its reporting and current work. Provided that the company is engaged in both freight and passenger
transportation as the main activity, it was the passenger direction that was chosen for the study. This choice is due
to the fact that, as a cargo transporter, Russian Railways still retains its leadership position, and multimodal freight
transportation is developed much more widely than passenger transportation. In other words, Russian Railways is
most interested in increasing the efficiency of passenger transportation to a greater extent than freight transportation,
since they are already efficient. The rationale for studying a transport company is the fact that the transport industry

has a significant impact on the economic development of the country.

Keywords: diversification, transport company, passenger transportation, PEST analysis, other activities

CeromHd MHp BOKpPYT Hac HU3MeEHsSeTCs
C Ype3BhIUAHO OBICTPOI ckopocThio. [loxka-
TyH, 32 TIOCIIEHNE JECATUIICTUS TTPOU3OIILII
HanOoJiee MacIITaOHbIE H3MEHEHHUS B UCTOPUH
YeJI0BEUECTBA.

I/ISMCHCHI/IH 3aXBaThbIBAIOT BCC AaACIICKTHI
HaHICfI JKU3HHU. OT MCIKHUX 6I>ITOBI)IX HpI/I-
BBIUCK, JIO CEPBhE3HBIX TEXHOJIOTHUYECKUX
mpopsiBoB. Cepa Ou3HEeca W SKOHOMHKH
He ABiseTCs ncKiroueHneM. HoBble BUIbI OM3-
Heca BO3HHUKAIOT C 3aBHIIHOM PETYISIPHOCTHIO,
HO M Ha CYIIECTBYIOIIUX PBIHKaX KOHKYpEH-
U He ociiabesaer. KoMmaHusamM HE0O0XOAMMO
IIOCTOSTHHO YTBEPXKIAThCs Ha yXKEe 3aHUMae-
MBIX TO3WIUSAX, U TPU BO3MOXHOCTH ITOBBI-
math A()OEKTUBHOCTL CBOCH ICATEIBHOCTH.
ITouck HOBBIX WJEW W HECTAHAAPTHBIX TOA-
XOO0B ITIO3BOJIACT KOMIIAHUU HapaIlII/IBaTB 0-

XOIHOCTbH | MOBBIMIATH 3)(HEKTUBHOCTH CBOEH
JIESITENBHOCTH.

OAO «PX1» ssBnsieTcst OBHOH U3 KpyTIHEH-
IIUX TPAHCIIOPTHBIX KoMIaHui B Mupe. Mcro-
PUUECKU CIIOXKHIICS JTUBEPCH(PUITUPOBAHHBIN
Xapakrep ee nestenbHOCTH. Jlnsi obecrede-
HUS TIEpEeBO30YHOTO MpoIecca Ha JKelIe3HOAO0-
POXHOM TpPAaHCIIOPTE CYLIECTBOBAIM MOAPA3-
JIENIEHUsI TI0 CTPOUTENBCTBY U COIEPKAHUIO
00BEKTOB HH(PPACTPYKTYPBI, H3TOTOBICHHIO
3amyacTeil 1 MHBEHTaps, TI0 PEMOHTY U 00CITy-
SKHBAHUIO TIOJIBMKHOTO COCTaBa, 00€CIIEYEHHUTO
yciayramu cBsizu U T.1. Kpome toro, comepxka-
JIOCh 3HAYUTEIILHOE KOJINYEeCTBO OOBEKTOB CO-
[IUABHOTO W 03/I0POBUTENLHOTO HAa3HAUEHUS.
Peanmsanms ctpykrypHOit pepopMbl Ha Kkernes-
HOJIOPOKHOM TPAHCIIOPTE MOCTAaBMIIA BOIIPOC
0 BBIZIeTIeHNH U3 cTpyKTypbl PXK]I Henpoduiis-
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HBIX BUJIOB OM3HECAa WM COXPAHCHHIO M Pa3-
BUTHM UX B manbHeimeM. Ceroas KOMIIaHHS
obecrnieunBaeT noctmxkeHne 3(QexTuBHOCTH
Pe3yABTaTOB TIPH IMMOCTOSHHOM POCTE KadecTBa
MIPETOCTABIIEMBIX YCIYT, @ TAKXKE C yCIIEXOM
JTUBEpCUBUITUPYS CBOKO JICATEILHOCTD Ha BCEX
YpOBHsIX opranu3anuu. TeM He MeHee, BOIPOC
pa3BuUTUSL AUBEPCUDUKAIIMOHHONW JESATEIBHO-
CTH JISl TIOBBIMICHUS 3PPEKTUBHOCTH CBOETO
(hyHKIIMOHMPOBAHHUS TO-TIPEKHEMY SBIISETCS
OIHMM W3 KIroueBbIX Kak migs OAO «PXK]I»
B IIEJIOM, TaK M JJIS €€ OM3HEC-€AUHUIL.

B nanHOM wmccrnenoBaHuu OyaeT paccmo-
TPEH BOINPOC JMBEPCU(PHUKAIIMH B XOJTUHIE
OAO «PX]», B yactHOCTM B €€ AOuepHEH
tpadcnoptHoi koMmnaHuu OAO «DITK», ocHOB-
HBIM BHJOM JESTECIHHOCTH KOTOPOH SIBIISIETCS
MIEPEBO3Ka MACCAKUPOB Ha TATLHUE PACCTOSHHS.

O0OCHOBaHMEM HW3yUYCHUS] TPaHCIOPTHOM
KOMITaHUH SIBIIIETCS TOT (PAKT, YTO TPAHCTIOPT-
Has OTpacib UMeEET 3HAYUTEIFHOE BIIHSHUE
Ha YKOHOMHYECKOE Pa3BUTHE CTPAHBI.

eanb uccaenoBaHusi: pacCMOTPETh BO3-
MOXHOCTh TOBBIIMIEHUsT ()(HEKTUBHOCTH Jiesi-
TENBHOCTH TPAHCIIOPTHOW KOMITAHUY IIPH TIPHU-
MEHEHUM CTpareruu auBepcudukanuu (Ha
npumepe OAO «DIIK»).

MaTepna.nLl U ME€TOAbI UCCTICAOBAHUA

B pamkax mocTaBneHHBIX 3a/1a4, ¥ C yYETOM
0CcO0EHHOCTEH HCCIIeayeMbIX 00BEKTOB, CPEIH
MHOYKECTBA METOMIOB, ObUIM BBIOpAHBI M IIPHU-
MEHEHBI CJICAYIOLINE TPUEMbI HCCIICIOBAHUM:

— B 4HCJIE CIeNU()UISCKUX METOJIOB — Me-
TOJbI CTAaTUCTHYCCKOro aHanu3a, PEST-ananus,
TakuM 00pa3oM, ObLITH 3a7eiCTBOBAHBI KaK KO-
JUYECTBEHHBIE, TAK ¥ KAY€CTBEHHBIE METO/IbI;

— 10 OTHOUIICHHIO K YPOBHIO ITO3HAHUS
(aOctpaknuu) B paboTe MNPEUMYIIECTBEHHO
HCIIOJh30BAIUCh TEOPETHUSCKUE METOBI, SB-
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JSFOIUECs pe3yasraToM 0000mmeHus, abcTpa-
THpPOBaHUs (HApuUMep, METOJ aHaJIOTHi);
IMIUPUIECKHE METOIbI B CBA3U C OCOOCHHO-
CTAMH OOBEKTa HCCIICNOBAHUS IMPAKTUYECKU
HE HCIIOJIb30BAJINCh.

PesyabTaThl HCc/ief0BaHAS
U UX 00Cy:KIeHue

[To Hamemy MHEHUIO, 0COOCHHOHN YepHOU
nestenbHOCTH OAO «DIIK» sBisteTcs TOT
(hakT, 9TO TIPU OILIEHKE TOXOMOB OT IEPEBO3KHU
MMacCaXMPOB, YUUTHIBAFOTCA TOXOIBI U IO OC-
HOBHOM JI€SITEIbHOCTH, U 0 MpoYeid. A UMEH-
HO, TIOKa3aTellb CPEIHEH ITOXOTHOCTH OT OIl-
HOTO IMaccakupa BKJIIOUAET B ceOs Kak Iuiatry
3a OWJIET, TaK U CPENICTBA, HIOTPAYCHHBIC TTacca-
JKUPOM B TIYTH CIIEIOBAHUS Ha JIOTIOJHUTEIb-
HBIE YCITyTH.

Ha pucynke 1 mpexacraBieHa cTpyKTypa
(hopMupoBaHUs TOKa3areNnss CpPeAHed TOXOM-
HOCTU. Ha OCHOBaHWHM NaHHBIX M3 JUATpaM-
MBI, MOKHO CZeNaTh BbIBOJ, uTo B 2019 roxy,
npu oOmmeil cpemHel DOXOAHOCTH C OIHOTO
raccakupa pasao#t 2 102 pyOums, mopsanka 7%
MIPUXOAUTCS HA TOCTYIUICHUS] OT MPOYUX BH-
JIOB JIEATEIHHOCTH, YTO, II0 HAIIEMy MHEHHIO,
SIBJISIETCSl 3HAYUTENBbHBIM. B 1ienoM, naHHas
TEHJICHIUSI COXPAHSIACh HA MPOTXKEHUU TPEX
MOCIIEIHUX JIET HECMOTPS Ha TO, YTO CaMo 3Ha-
YeHHE MoKa3aresss HEeMHOTO U3MEHMIIOCH [1].

PaccMoTpuM B 11eJIOM CTPYKTYpPY OXOIOB
OAOQO «®IIK», mpencraBieHHyI0 Ha PUCYHKE 2.
AOCOJIIOTHO€ HM3MEHEHUE CTPYKTYPBI JOXO-
JIOB OT BCEX BUJOB JIEATECIBLHOCTH, COXPAHSET
Ty K€ TSHJICHIINIO, YTO U CPEIHHIA ITOKa3aTelb
JIOXOMHOCTH OT ONHOTO TMaccaxwpa. B maH-
HoM ciydae, Ha [IBJl mpuxomurcsa yxe 10%
OT BCEX JIOXOJI0OB Ha MPOTSHKCHHUH IepHoja
¢ 2017 mo 2019, B uenom, cTpyKkTypa IpUHLHU-
MHUAJTBHO HE U3MEHSIACH.
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B OT oKasaHwuA ycayru no nepesoske M OT OKasaHWA JOMNONHUTE/IbHBIX CEPBUCHbIX YCIYT B Noe3aax
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Puc. 1. Cpeonee s3nauenue doxoonwix nocmynnenuti (¢ HIC) om oonoco naccascupa, pyo.
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= [loxoZbl OT NacCa’KMPCKUX NEePEBO30K

= loxoapl OT npoYvYnx BnaoB AeATe/IbHOCTUN

Puc. 2. Cmpyxkmypa 0oxo0oe OAO «DIIK»

Taomuna 1
Pacmipenenenue noxomoB OAO «®DIIK» no Bugam nesTensHOCTH, MITH pyO.

2017 2018 2019
JIoXO/IbI OT MacCaXUPCKUX MEPEBO30K, MIIP pyOIe, 1937 2024 2134
B T.4..
IlepeBo3ku Oaraxa, rpy3o0araxa 1 MOYTHI 7 6,7 6,1
J1oXOmbI OT MPOYKMX BUIOB JESTEINLHOCTH, MIPA. pyOieH, B T.4.: 22,5 23,7 23,4
PeMoHT 1 00cTy’)KHBaHHE TOABIKHOTO COCTaBa KIIMCHTOB 1,9 1,7 1,9
OxkazaHue JOMOTHUTENBHBIX CEPBUCHBIX YCIYT B OE31aX 11,7 12,4 13,5
CepBUCHOE 00CTYKHBaHUE 33 3,4 3,7
IIpenocrapneHue NOCTENbHBIX MPUHAJIEKHOCTEN 8,4 9,1 9,8
[Ipoure BumbI OM3HECA (ApEHIA UMYIIECTBA, ATCHTCKOE BO3HATPAKICHHE 8.9 96 8
O JIOTOBOPaM) ’ ’

OTnenbpHO XOTeNoCh OBl 00PaTHUTH BHUMAHHE
Ha 710, Kak B OAO «DIIK» pazaemnsror qoXonHbe
MOCTYIUICHHS HA OCHOBHBIC U TIpoure. JaHHEbIe,
COINIaCHO O(UIMAIBHBIM OTYETaM KOMITAHUH,
cBeZicHBI B Tabmuie 1. OCHOBBIBAsICh, HA 3THX
JAHHBIM MBI MOKEM 3aKJIIOYHTh, YTO TIPH pac-
MIPEAEIEHUH I0XOJ0B 10 BUIAM JEATENbHOCTH,
OAO «®IIK» opueHTHpyeTCsl Ha CBSI3aHHOCTb
poliecca OCYILECTBICHUS eITeIbHOCTH HeTlo-
CPEICTBEHHO C MPOLECCOM MEPEeBO3KU. Takum
00pazoM, JOXOIbI OT OCHOBHOTO BHJIA JIESITEIb-
HOCTH «ITaCCAXFPCKHE TTEPEBO3KI», BKITIOYAIOT
B ce0s J0XOIbl OT IEPEBO3KU Oaraxka, MOYTHI
U TPY30B. A K POYKMM JI0XOJIaM, OTHECEHO Cep-
BUCHOE 00CITy’)KUBaHHUE B MOE3/1aX.

B nenom, mo uroram padotst 3a 2019 rog
JIOXOIBI OT TIPOYUX BUJOB JESATEIBHOCTU CO-
crasuiu 23,4 mapa py06., uro Ha 1,3 % Hike
ypoBHs 2018 roga. CHUXEHHE K YPOBHIO TIPO-

IIJIOTO T0a B OCHOBHOM CJIOXKUJIOCH B 4acTH
crnauu B aperny umyiectsa (76,5 %) B cBs3u
¢ otpaxxenueM B 2018 rogy 10xon0B mo enu-
HOBPEMEHHBIM JIOTOBOpaM apeHIbl BaroHOB
¢ AHO «TpancnioptHast AMpeKIMs YEMIIMOHA-
Ta Mupa mo ¢yroory 2018 B Poccmiickoit de-
Jepalu» B paMKax IIPOBEIEHHs YeMIIMOHATa
mupa o ¢pyroony B 2018 roxy, a Taxxke ¢ LleH-
TpaJIbHOH IupeKuue nHPPacTpyKTypsl — (u-
maiiom OAO «PX/I» nns oGycTpoiicTa mpo-
JKUBAHUS COTPYIHHUKOB.

Taxum 06pazom, Mb1 BaiM, 910 OAQO «DI K,
ABJISICH  XKEJIE3HOMOPOXKHBIM 1aCCaKUPCKUM
MEPEBO3YMKOM, JIOCTATOYHO YMEJIO OpraHu-
3yeT CBOIO IHMBEPCU(DUKAIMOHHYIO ACATEIIb-
HOCTb. be3ycnoBHO, Hpekae BCEro 3a CyeT
CO3JaHHUs TOYEPHUX OPraHU3aLMH, HO TAaKXKe U
CaMOCTOSITETIbHO IIPEAOCTABIIASA IOMIOIHUTEIb-
HBbI€ BUJIbI YCIIyL.
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Taoauna 2

PEST-anamu3 OAO «DITK»

Political

Economic

® ype3MEepHOE COKpalleHHe Tapu(oB Ha IEPEBO3KY
IacCaXupoB»,

® CHIDKCHHE 00BEMa BBIJICNIAEMBIX CyOCHInil,

e cTparerus pa3BUTHs MapLIPYTHOH CeTH I OCy-
IIECTBIICHUS ITACCAKMPCKHUX IIEPEBO30K,

® NIPUHATHE HOBBIX HOPMATHUBHBIX JOKYMEHTOB, CTpa-
TETUI0 CO3[JaHMs CETH CKOPOCTHBIX aBTOMAarucTpaneil

e IMHAMUKa Kypca BaJlioT,
® OrpaHUYEHHBIN pocT 3koHOMUKU Poccuiickoit
depnepanumy,

o Bricokuii ypoBeHb HHQIISAIUKM M POCT LIEH MO-
CTaBIINKOB,

e POCT KOHKYpEHLMH Ha PBIHKE MapLIPyTHOIO
TPAHCHOPTA JAJIBHETO CIIEAOBaHUS

Social

Technology

® CHIDKCHHME YHCICHHOCTH SKOHOMUYECKH aKTHBHOTO
HaceJIeHUs 1 HEPaBHOMEPHOCTh PacIIpPEAEIECHHS J0XO0-

® DA3BUTHUC THUIIOB U XapPAKTCPUCTHUK MOJABHUKHO-
IO coCTaBa

JIOB HaceleHHs,
® YPOBEHb JKU3HH,
® YCTOSIBIINECS] HOPMBI NOTpeOIeHns 1 MU(BI

Ha ocHoBanmm xapakTepUCTUKHU TUBEPCH-
¢ukarmonnoit nesrenbHOCTH OAO «DIIK»,
Y TIOJYYCHHBIX BBIBOJIOB O CIielU(UKE U pe-
3yabTaTax JEATEIbHOCTH OpPTaHM3alHH, IPO-
BeJeM aHalIW3 TOTO, KaKoe BIUSHUE MOTYT
OKasaTh (aKTOpHl BHEIIHEW CpeIsl Ha opra-
HU3anuio. Takke BBISIBUM KaK OCOOCHHOCTH
OpraHU3alliU BUJOB JEATEILHOCTH MOTYT IO-
BJIUSTH HA KOMITAHUIO U3HYTPHU.

IIpexne Bcero, npu mnomomu PEST-
aHa/M3a, OMPENeINM TIJI00aNbHbIE BHEITHHE
(bakTOpBI, OKA3BIBAIOIINE BIUSHHUS Ha KOMIIA-
Huio [2]. ns ynoOcTBa BocpusiTus hakTOpoB,
MpeAcTaBUM uX B kinaccuueckoMm Buae PEST-
aHaJIM3a, IPEACTABICHHOTO B TabmuIle 2.

IHonumuueckue ghaxkmopwi:

BBuny toro, 4to maccaxxupckue mepeBos3-
KM (KaK MPUTOPONHEIE, TAK U B JAIBHEM CIie-
noBaHWM) Ha Tepputopuu Poccuiickoit ®ene-
paruu cyoCHIUPYIOTCS TOCYAapCTBOM, TO €CTh
SIBJISIFOTCSL COL[UAIBHO 3HAYUMBIMH, TO U BIIUS-
HUE TOCYJapCTBa Ha CAMHU TPAHCTIOPTHBIE KOM-
MaHUM TOCTATOYHO BBICOKO.

Bo-miepBBIX, TOCYIapcTBO PETYIHUPYET Ta-
pudsl. To ecTh, ecinu MBICIUTH Tpy0o0, TO BCS
NpUOBUTLHOCTh OCHOBHOTO BHJA JIEATEIIb-
HOCTH 3aBUCHT OT TOJHMTHYECKUX (PAKTOPOB.
B nanrOM ciyuae, B kauecTBe (pakTopa MOXKHO
0003HAYUTH «Ype3mMepHOe COKpaujeHue mapu-
o6 Ha nepesosKy NAccaxicuposy, « CHU3ceHue
00bEMa 8bLOETAEMBIX CYOCUOULLY.

Bo-BTOpBIX, OpraHuzaiueil perynspHoro
MAaCCaXUPCKOTO COOOIIEHUS TaKkKe, JacTH4-
HO, 3aHMMAaeTCs TOCYIapCTBO. 31eCh, (aKTo-
poM OyneT SIBISATBCA «cmpamezus pa3euimus
Mapuipymuou cemu 0Jisl OCYuecmeienus nac-
caxcupckux nepegosokxy. llpu HexenaHuu ro-
CylapcTBa pa3BUBaTh M CyOCHAMPOBAThH TOT,
WJIM MTHOM MapIIpyT, KOMIIAHUS HE CMOXKET OCY-
LIECTBIISATH CBOIO JIESATENFHOCTD, JaXKe MPH Ha-
JIUYHAY CTIpoca Ha JaHHOe Hampapienue. [lox-

TBEPXKICHUEM CEPHE3HOTO BIUSHUS JTaHHOTO
(hakTopa MOXKET CIYKUTh CICAYIOUINE IPH-
Mep: TypucTUdecKkuii MapmpyT 10 Cubupcko-
ro xkypopta «lopHas Llopus» cyOcumaupyercs
TONBKO B 3UMHHM TTEPHOA, HECMOTPS Ha HAJH-
yme OONBIIOT0 CIIPOCa y HACEJIEHUS U KeJTaH!Us
MIPUTOPOTHON KOMIIAHUH OCYIIECTBISAThH Hepe-
BO3KY MACCaXXUPOB U B JIETHEE BPEMs.

B-Ttperbux, 0e3yciIOBHO, TOCYIapCTBO
BJIMSIET Ha JEATEIFHOCTD TPAHCIOPTHBIX KOM-
TIAaHUH Yepe3 npuxsmue HO8blX HOPMAMUBHBIX
00oKyMeHmos, PenepaabHbIX 3aKOHOB [3]. Baxk-
Ha TaK)Ke M KOHIIEIIINS TOCYIapCTBEHHOTO pe-
TYJIMPOBAaHUS MEXPETHOHAIBHBIX TaCCAXKUP-
CKHX MEpPEBO30K.

Taxke, MOXKHO NT0OOaBUTH U cmpameuro
CO30anUs cemu CKOPOCHHbIX a8momMazucmpa-
Jel. BBUIy TOTO, 9TO KelIe3HONOPOKHBIE Tac-
CaXXUPCKHUE MepeBo3ku B Poccuu He ABIAIOTCS
JOCTAaTOYHO OBICTPBIM CIIOCOOOM IepeMele-
HUSl, aBTOTPAHCIIOPT MPH Pa3BUTUH aBTOOAHOB
MOYKET COCTaBUTh €My KOHKYPEHIIUIO.

IKonomuueckue haxmoput:

OKOHOMHYECKHE (PaKTOpbl B JaHHOM
ciydae SIBIISIIOTCS OoJiee CTaHIapTU3UPOBaH-
HeiMu. [lpexkae Bcero 3to OJunamuxa Kypca
6af0M, YTO BIUSAET HAa CTOMMOCTH OWIIETOB
W CTEIeHb JIOXOJHOCTH HaceieHus. OzpaHu-
yeHHblli pocm dxkoHomuku Poccuiickoii @e-
depayuy — MOXET TPHUBECTH K CHIDKCHHIO
MOTPEOHOCTH HACENEHUS B TMEPEMEIICHUH,
K (PMHAHCOBOW HEBO3MOXHOCTH OOJIbINEH Ya-
CTH HACEIICHUs CTPaHbI MPUOOPETATh OUIIETHI,
HO TaKX€ U K OTCYTCTBHIO TYPUCTHYECKUX
HaIpaBlieHUH [4].

Buicokuii yposenv unguayuu u pocm yeu
nocmasujuxkos. B naHHOM ciy4ae, IpH pocTe
MOTPEOUTENBCKH 1IEH, TOCYAapCTBO MOXET
«IepkaTh» Tapu(bl Ha MPEKHEM YpPOBHE,
B TaKOW CHUTyallMu KOMITaHUS TIOTEPSET CyIile-
CTBEHHBIH IPOIIEHT JI0XO/IOB.
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Pocm konkypenyuu na pvinke mapuipym-
HO20 MPAHCNOPMA O0aabHe20 CNed08aHUsT —
NEHCTBUTEIBHO CEpbe3Hast MpodiiemMa JIs mac-
CAXHUPCKUX IKETE3HOJOPOKHBIX TEPEBO30K.
ABuHalMOHHBIA TpaHcnopT B PD, mo Hamemy
MHEHMIO, OYE€Hb CHUJIbHBIA KOHKypeHT. Ilo-
MHUMO TOTO, YTO OH B pa3bl ObICTpee (MOXKET
ObITh B 10-20 pa3 ObIcTpee KeIe3HOMOPOK-
HOTO TPaHCIOPTa), CTOMMOCTh OWJIETOB 3Ha-
YUTENHHO He oTimdaeTcs. Ha ompenencHHbIE
MapIIpyThl IleHa Ha aBHAOWJIET MOXET OBITh
JlaXKe HIKE, YEM Ha XKEJIE3HONOPOKHbIM. Bo-
Jiee TOro, MocieTHIe ToAbl HabmonaeTcs TeH-
JEHLHUS TOTO, YTO IIeHa Ha >KeJIe3HOAOPOXKHEIE
OWJISTHI PACTET, 2 HA aBHAOWIICThI CHIDKACTCS.
Ha Texymmii MOMEHT, CyIIECTBYIOT MapIIpy-
THI, TJIe JJake Ha HEOOIbIINE PACCTOSHUS aBH-
aTPaHCIOPT CTajl BHITOJHEE JJISl IMaccakxwpa,
U BpeMs B IIyTH NPH 3TOM COKpalleHo ¢ 9 ya-
coB 10 40 MUHYT.

Ho ne Oynewm 3a0bIBath, 4TO U pocm asmo-
mobunuszayuu Hacenenusi Poccutickou @edepa-
Yuy TaKXKe OTHOCHUTCS K BHEIITHUM SKOHOMHYE-
CKUM (haKTOpam.

Coyuanvhnule gpakmopol:

K commansHbIM (hakTOpaM OTHECEM TaKue
KaK CHUJICEHUE YUCTEHHOCU SKOHOMUYECKU
AKMUBHO20 HAcCeleHUus U HepPaABHOMEPHOCHb
pacnpeoenenuss 00X0008 HACELeHUsl, YPOBEHb
JHCUHU, YCTNOSAGUIUECST HOPMbL NOMpedieHUs
u mugot [5].

HepaBHOMEpHOCTE [10XOJOB HaceJeHUs
Y HU3KHI YPOBEHb JKWU3HU IPHUBENET K CHHU-
KEHHIO CIIpOca Ha IyTEIEeCTBUS. Takxke 3To
MOJKET MPUBECTH K CHIDKEHUIO YPOBHSI MHUTPa-
[IUM HACEJIeHHA, @ MHOTHE TPaXKJaHe HCIOJb-
3YIOT KEJIe3HOIOPOKHBIA TPAaHCHIOPT UMEHHO
P «CE30HHON MUTpAIUK», HalpPUMEp CTY-
JICHTHI WU pa0OTAIOIINE BAXTOBBIM METOJIOM.

YcrosiBImecss HOPMBI TIOTPEONEHUS 3TO,
CKOpEe TMOJOXKUTEIbHBIA 1A KEJIE3HOU M0-
poru ¢akTop, B CHIy TOTO YTO MHOTHE JIIOIU
MPUBBIKIIN K TAKUM IyTEIISCTBUSAM U HE TIPU-
OeraroT K APYyruM BHJAM TPAHCIIOPTa HMMEHHO
B CHJTY IPHUBBIYKH. « MU(BI», B TaHHOM ClTydae,
3TO MHEHHA O TOM, YTO >KEJIEe3HOIOPOKHBII
TpaHCTIOpT OoJiee OE30TMaCHBI W IKOJIOTHY-
HBIH. Mu® 0 6e301acHOCTH KeNe3HOAOPOKHO-
r'O TPAaHCIIOPTa PETYIAPHO ONpOBEpraeTcs MU-
poBoii craructukoi. OAHAKO, TaKKe MPHUHATO
CUUTATh JKEJIE3HOAOPOXKHBIA TPAHCTIOPT OoJiee
9KOJIOTHYHBIM, YTO, [T HAIlIEMy MHEHHIO, TOXKE
BeCbMa OTHOCHTENBHO. TeKymas cuTyarus
B Poccwuiickoit @eneparuu, kacaeMo BEIPYOKH
JIECOB BOKPYT HAI[MOHAIBHOTO MPHUPOJHOTO
nocrosiHus o3epa balikan s cTpouTenbcTBa
IyTel JKENe3HOAOPOKHOTO COOOIIEHHSI, MO-
JKET CEePbe3HO CHU3HTH TIOMYISIPHOCTh JKe-
JIE3HOJJOPOXKHBIX MEPEBO30K M pa3BeaTb MU
0 €r0 3KOJIOTUYHOCTH.

Texnonozuueckue haxmopuoi:

K nanHO#W KaTreropum MOXHO OTHECTH Ta-
KOH (haKTop, KaK pa3BUTHUS THUIIOB M XapakTe-
PHUCTHUK MOABMKHOTO cocTaBa. CeTH jKEIE3HBIX
nopor Poccun cymecTBo ycTynaroT eJle3Ho-
JOPO)XKHOMY COOOIIEHHIO B Pa3BUTHIX CTpa-
Hax [6]. Bo3MO)XXHO, HE YMECTHO CPaBHHUBATh
CPEIHIOI0 CKOpPOCTh TMEpPEMELIEHHs 10 CeTsIM
POCCHICKHX >KEJIE3HBIX JOpOr ¢ SMOHCKUMHU
JOCTH)KEHHUSMH, BBUAY CHIBHBIX reorpadu-
Yyeckux pa3nuuuid. OFHAKO, BIIOJHE YMECTHO
cpaBHeHHE ¢ Kwuraem, KOTOpOMY MBI TakKxke
CHJIBHO TPOUTPHIBACM.

TexHonmoruyeckoe TepeoCHAIlEHHE JIO-
KOMOTUBHOTO W BAaroHHOTO TMapka, TpedyeT
u mepeoOycTpoiicTBa Bceil CeTH >Kene3HOmo-
poxHBIX ImyTel. [ocynapcTBo, B JaHHOM citydae,
HE CMOXXET 00eCIeunTh HACTOIBKO MacIirad-
HBIE TIPOEKTHI: 00eCIIeYeHNe HOBBIMU BarOHAMHU
U JIOKOMOTHBAMH, CYOCHUIMpOBaHHE TapU(]OB,
OOHOBIICHHE >KEJIC3HONOPOKHBIX MyTeH. Puck
st OAO «®IIK» npeacTaBisitoT 4YacTHbIC UH-
BECTOPBI, CIOCOOHBIC K BBIICNICHUIO CPEACTB
Ha HOBBIW MOABUKHOW COCTaB WUJIU TEPECTPOM-
Ky 1 myTeii. OT BBIXOZ]a Ha PBIHOK KOMIIaHUI
C BBICOKMM YPOBHEM TEXHHYECKOW OCHAIIEH-
HOCTH M COBPEMEHHBIM MOJIBUKHBIM COCTaBOM,
OAO «®IIK» MoXeT cepbe3HO MOCTPaAaTh —
KOMIIaHHs He OyZeT KOHKYPEHTOCTIOCOOHOM.

3akjioueHue

B 3aBepuwieHum  aHamuza,  XOTEJIOCh
OBl BHOBH BEPHYTHCS K TOMY, KaK ceifuac op-
raHW30BaHa JCBUPCU(PUKAIMOHHAS JEeATEIb-
HOocTb B OAO «®IIK», B 4acTHOCTH K TOMY,
Kak (hopMHUPYyETCs B KOMIAHHH 3HAYCHHE ITOKa-
3aressl «CpeaHel TOXOOHOCTH C MACCaAXUPAY.

D10 yrxe OBLIO YIOMSHYTO paHee, 4To Cpe/l-
HEe 3HAYCHHE JOXOMHBIX MOCTYIUICHUH C OI-
HOTO TAacCaXupa, M0 UTOTaM JEATEIbHOCTH
OAO «®DIIK», Briroyaet B ce0s JOXOIbI Cpasy
KaK M0 OCHOBHOMY BHUAY NESATEIBHOCTH, TaK
u o [1B/I. A umeHHo, T1aty 3a OUIIeT u cpel-
CTBa, HOTPAUYCHHBIE ACCAXKUPAMU B ITyTH ClIE-
JIOBAHUS Ha JIOMOJHUTEIHHBIC YCITYTH.

Takoi TOXOx SIBISIETCST JOCTATOUHO OOBSIC-
HUMBIM, OCOOCHHO MPH KJIACCHYESCKH MPHUHSATHIX
B OAO «PX]I» onpeneneHusx BUIOB EATEIb-
HOCTH: «IIEPEBO3KU» U «IIPOYUE BUABI IEATEIb-
HOCTW». boiee TOro, o4eBHIHO, YTO CBA3AHO
9TO JOTOJHUTEIHFHO C TEM, YTO OKa3aHHEM
CEpBHUCHBIX YCIYyr B TIOE€3l1aX 3aHUMAaETCS
He OAO «®DIIK», a nouepHee mpeanpusTUe.

OpHako, B JTaHHOM CITy4yae, MOTJIO OBITh
MIPUMEHEHO U UHOE PacIpeeiIeHUe AIEMEHTOB
MOJIy4EHHsI TOXOAOB. B KayecTBe OCHOBHBIX
BHJIOB JCSTEIHHOCTH, MOTJIO OBI OBITH TIOJE3-
HO JJIs aHaiu3a (PUHAHCOBO-XO35AHCTBCHHOMN
JIEATEIFHOCTH BKIIIOYUTH K OCHOBHBIM BHJaM
JEATEIBHOCTH OKa3aHHWE JOIMOJHUTEIBHBIX
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CEePBUCHBIX YyCIyT B IOE37aX, BBHIY TOTO
YTO JAHHBIA BUJ JIESITEIHLHOCTH HEBO3MOKEH
0€e3 OCYIIECTBICHHUS CAMHX MTAaCCAKUPCKUX Tie-
peBo3ok. [lodroBrie u rpy3o0araxHHbIE TIEpe-
BO3KH, HAIPOTHUB BITOJIHE MOTIIA OBI SIBJIATHCS
CaMOCTOSITEIILHBIM BHIIOM JEATEILHOCTH.

bonee Toro, mo HailemMy MHEHUIO, BbI-
JIeTICHHE B OTACIBHBIA BHJI JESITEIHLHOCTH
«IPENOCTABICHUS CEPBUCHBIX YCIYT B IOE3-
Jlax», HE HECET MPaKTHYECKOM 3HAYMMOCTH,
TaK KakK MMPU HEBO3MOXHOCTH OCYIIIECTBICHUS
MIEPEBO30K MMACCAKUPOB, HE OYIyT MPEIOCTaB-
JSATHCSI U CEPBUCHBIC YCIYTHU: MPOAaXa Oelbs,
NUTaHue, Ayl U T.1I.

Taxxke, BaXHO OOpaTUTh BHUMAaHHE
Ha TO, YTO TaKOW BUJ JAUBEPCU(PHUKAINH HAPY-
aeT KIACCHYECKUE «(POpMYIBI yCIexay Ir-
BepCU(DUKAIMOHHON IEATSIILHOCTH.

Bo-niepBhIX, Takoit BUI ACITEIHLHOCTH a0-
COJIFOTHO HE OKa3bIBACT HHMKAKOIO BIIMSHHUSA
Ha KOHKYPEHTHbIC NPEUMYIIECTBA KOMITAHUU,
npexnae Bcero noromy uyto OAO «®DIIK» sto
CO3J/IaHHAsI TOCYJapCTBOM MOHOIIONMS, a TaK-
JKe, TI0 HallleMy MHEHUIO, B 21 Beke JocTarod-
HO CJIIOKHO MPENICTABUTH MYyTEIIECTBUE JJINH-
HOIO0 B HECKOJBKO JIHEH Oe3 YIOBIICTBOPEHUS
0a30BBIX MOTPEOHOCTEH MyTENIeCTBEHHUKA —
COH, €713, INYHAas rTuruexHa. Takue yciyru, Mor-
JI1 OBl OBITH C JIETKOCTHIO BKJIFOUEHBLI B CTOH-
MOCTE OHuJIeTa.
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Bo-BTOpHIX, OH MOmMYUHSIETCS aOCOTIOTHO
TEM K€ BHEIIHUM (DAKTOPOM, YTO U OCHOBHOM
Bux peareabHoctd OAO «DIIK». Kak Owuio
CKa3aHo, JJIT aBHaKOMIIAHHH CO3JaHHEe CEeTeH
OTeJIell CYMTaeTCsl HEIOCTATOYHO YCIEIIHOW
dopmoit  nuBepcuduKanyM, gaxe HECMO-
TpsS Ha TO, YTO OTEId MOTYT OCYIIECTBISTH
CBOIO JICATEIBHOCTh CAMOCTOATENBHO. B ciy-
yae ¢ OAO «DIIK», nouepHue nmpeanpusaTHsL
M0 CEPBUCHBIM yCITyTaM, OTJIEIhHO CYIIECTBO-
BaTh HE CMOTYT.
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