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Annotation. This article is devoted to a comprehensive study of such an urgent problem as non-carious dental
lesions. Special attention is paid to diseases such as wedge-shaped defect, erosion of hard tooth tissues and fluorosis.
The purpose of the article is to analyze the statistics of the occurrence of this group of diseases, the peculiarities of
the frequency of manifestation in different age groups of people, as well as to identify causal factors and the degree
of their impact. The work was carried out by collecting data obtained on the basis of a population survey, for which
a pre-prepared questionnaire was used. After collecting the necessary information and obtaining data from different
age groups of people, the results of the survey were tested and analyzed, on the basis of which it is possible to judge
the prevalence of non-carious dental lesions. The article also highlights and describes the characteristic features of
a wedge-shaped defect, erosion of hard tooth tissues and fluorosis, examines their causes, clinical manifestations,
pathogenesis, at the same time, attention is paid to preventive measures and methods of treatment of each disease
separately. In conclusion, the article summarizes the results and conclusions about the frequency of occurrence of
each non-carious tooth lesion in people of different age groups.
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Currently, the most common dental dis-
ease is caries, the prevention and treatment of
which people are familiar with, but what about
other diseases? Non-carious dental lesions are
diseases in which damage to the hard tissues
of the teeth is not associated with caries. The
main signs of such diseases are the destruction
of enamel and dentin, impaired chewing func-
tionality and aesthetic defects. Currently, this
group of diseases continues to be studied, nu-
merous studies are underway, including those
related to the diagnosis, treatment and preven-
tion of non-carious dental lesions. Such diseas-
es include a wedge-shaped defect, erosion of
hard tooth tissues and fluorosis:

A wedge-shaped defect is the destruction
of the hard tissues of the tooth in the neck
area, as a result of which the tooth takes the
shape of a wedge. The most common cause
of this ailment is improper or substandard
oral hygiene.

Erosion of hard tooth tissues is a lesion
of hard tooth tissues, a progressive defect ac-
companied by destruction and loss of enamel
and dentin.

Fluorosis is a disease that affects the enam-
el and is associated with the ingestion of ex-
cessive amounts of fluoride. These diseases
are characterized by different frequency of
occurrence in people of different age groups.
In addition, individual characteristics of the
body can have an impact: lifestyle, the pres-
ence of concomitant diseases and the quality of
oral hygiene.

Research objectives:

1. Development of methods for the preven-
tion of non-carious diseases of the oral cavity

2. Setting the cause of these diseases

3. Review of statistical data among groups
of different ages

4. Dissemination of information on the pre-
vention and treatment of diseases among the
population

5. Identification of groups susceptible to
diseases

Materials and methods of research

To conduct the study, we prepared an anon-
ymous questionnaire with questions on the topic
“Non-carious dental lesions” in order to conduct
a survey among people of different age catego-
ries and analyze the results for further research.

In accordance with the tasks set, when
compiling the questionnaire, in addition to the
gender and age of people, we took into account
the presence of a wedge-shaped defect, erosion
of hard tooth tissues or fluorosis, as well as
factors that could provoke the development of
these diseases, such as: poor or improper oral
hygiene, lifestyle and diet, the presence of con-
comitant diseases.

165 people took part in the survey, whose
ages ranged from 14 to 65 years old. Statistical
data processing was carried out, with the help
of which age groups were identified and delim-
ited, among which such non-carious lesions as
a wedge-shaped defect, erosion of hard tooth
tissues and fluorosis were most common.
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Results of the research and discussions

165 people took part in the survey, includ-
ing 119 women and 46 men. After analyzing
the data, we were able to draw the follow-
ing conclusions:

Of the 165 people who participated in the
survey, 72.1% were women and 27.9% were
men.

As a result of the survey, we found out
that a wedge-shaped defect occurred in 8.5%
of the respondents and was formed in them
mainly at the age of 20 to 35 years. Clinically,
it manifests itself as a V-shaped cavity in the
cervical region of the tooth, in most cases it
is not accompanied by painful sensations, the
defect forms slowly, but the tooth cavity does
not open and does not soften. The causes of
the wedge-shaped defect have not been fully
established, but it is believed that mechanical
and chemical factors have an effect. Such fac-
tors include a hard toothbrush, acid-containing
products or forming acids from accumulated
food residues, low intake of calcium and phos-
phorus into the body as a result of their insuf-
ficient content in food, as well as the presence
of endocrine diseases. A wedge-shaped defect
is a pathology for which the mechanism of oc-
currence has not yet been definitely established
[1]. Numerous sources offer various theories
explaining this condition.

One of the theories, called mechanical,
suggests that the defect is associated with me-
chanical action on the neck of the tooth. The
area of the neck of the tooth is the most frag-
ile, so the enamel in this area is erased faster.
This can happen, for example, with improper
brushing techniques, strong pressure with a
toothbrush, or the use of aggressive toothpaste
containing large particles. An interesting fact is
that left-handed people have a wedge-shaped
defect more often on the left, and right-handed
people have it on the right. However, there is
no direct scientific evidence of this fact.

The second theory, known as the erosion
theory, suggests that V-shaped defects occur
due to the weakening of enamel under the in-
fluence of food acids. Acids cause calcium
deficiency and disrupt the mineral balance.
This happens when, after oral hygiene, a per-
son consumes aggressive foods such as citrus
fruits, hard apples or carbonated water.

The third theory, occlusive, states that the
cause of the wedge-shaped defect is maloc-
clusion. Improper placement of teeth and im-
proper closing of the jaws lead to an uneven
distribution of force during chewing on each
tooth. This theory is confirmed by the fact
that wedge-shaped defects occur more often

on teeth that are most stressed during chew-
ing. Other factors can lead to the development
of such a pathology, such as severe clenching
of teeth at night, the presence of pathologies
of the nervous system or a contraction of the
chewing muscles.

Visceral theory suggests that systemic dis-
orders, such as diseases of the gastrointestinal
tract, endocrine or nervous system, can cause
the development of wedge-shaped defects.

Periodontal theory suggests that the cause
is related to infectious diseases of the parotid
tissues, such as periodontitis or periodontal
disease. The clinical signs of these pathologies
include the exposure of the roots of the teeth
and the formation of specific “triangles”. The
subsequent erosion of teeth is caused by the
action of acids and microorganisms that form
plaque, which leads to further destruction of
hard tissues [2].

The wedge-shaped defect has different
classifications, one of them was proposed by
A.S.Burlutsky in 1984, he distinguished such
types:

1. Cervical defects, located on the cement-
enamel border, slowly develop in the direction
of the pulp chamber, maintain shape constancy

2. Crown defects, located on the vestibular
surface of the tooth, develop rapidly, damage
the surface layers of the tooth

3. Root defects, located at the cement-
enamel border, develop rapidly, spread over
the surface of the root, always accompanied by
frontal gum atrophy [3].

There is also a more modern classifica-
tion of the wedge-shaped defect, proposed by
L.V.Musina in 2006:

— A — prisheechny; — In — the — root; —
C — crown; — D — neck-crown; — E is a com-
bined form.

Thus, the pathogenesis of a wedge-shaped
defect can be caused by various factors, includ-
ing mechanical stress, erosion, malocclusion,
systemic disorders and infectious diseases.
Further research is required to more accurately
determine the causes and mechanisms of this
pathology. The interviewees who had a wedge-
shaped defect noted the quality of their oral
hygiene as “satisfactory”, frequent lack of bal-
anced nutrition, high content of carbohydrate-
containing and acid-containing foods in food,
the presence of weak tooth sensitivity and
thyroid dysfunction — all these listed reasons
contribute to the development of this defect.
As a treatment, people with teeth affected by
a wedge-shaped defect are prescribed drugs
containing calcium, phosphorus and neces-
sary trace elements and vitamins, and in case
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of deep defects, they resort to restoration with
filling materials [4].

Erosion of the hard tissues of the tooth was
in 25.5% of the respondents, most often oc-
curs between the ages of 30 and 40 years, but
can also occur in people aged 15 to 20 years.
Consequently, every 4 middle-aged people
faced this problem. This defect is associated
with the destruction of enamel and dentin. It
is most common in middle-aged and elderly
people, but there are exceptions. The lesion in
most cases affects incisors, canines and pre-
molars, having a symmetrical character. Ero-
sion of the hard tissues of the tooth occurs
gradually, affecting the surface and subsurface
layers of enamel. Demineralization, usually
caused by contact with acids, leads to the loss
of inorganic components of the enamel, espe-
cially calcium salts, which reduces its strength.
The structure of the enamel changes, with hy-
droxyapatite crystals providing the strength of
the enamel, becoming large and with blurred
contours. When examining the affected inci-
sors, this is clearly visible on the scans. Dentin
also becomes heterogeneous, with some tu-
bules closed. The structure of dentin becomes
similar to that of increased tooth abrasion, with
adecrease in the size of dentine tubules and ex-
cessive mineralization. In the area of the cervi-
cal part of the tooth, a clear boundary remains,
where the enamel is layered on the cement of
the root. Progressive erosion first erases the
surface of the enamel, then affects the deeper
layers, hardens the dentin, and in the later stag-
es involves the pulp. If the cause is not elimi-
nated and the defect is not corrected, the pro-
cess will continue and eventually lead to tooth
loss [5]. The formation of erosion is not only a
cosmetic defect, but also a serious dental prob-
lem, therefore it needs immediate treatment. In
the early stages, this disease can be recognized
by the lack of gloss on the enamel, later in the
active and middle phase hyperesthesia may
appear during hygienic measures and exposure
to chemical and thermal substances. Erosion
is diagnosed during a dental examination by
a doctor. Treatment of dental erosion includes
comprehensive remineralizing therapy (oral
administration of calcium, phosphorus, vita-
min and mineral complexes; local applica-
tions, electrophoresis), if necessary, filling of
defects or coating of teeth with crowns. The
prevention of this disease includes several as-
pects: the selection of the right oral hygiene
products, the exclusion or reduction to a mini-
mum of food intake with high erosion potential
and the treatment of concomitant disorders of
the endocrine system.

It was found that only 5.5% of the survey
participants had such a non-carious lesion as
fluorosis. According to the results of the survey,
we were able to find out that the average age of
such a defect is 4 years. Fluorosis is a disease
in which the tooth enamel is affected. The main
reason for the occurrence of such a lesion is the
ingestion of high levels of fluoride into the hu-
man body. The lesion manifests itself initially
in the form of whitish spots on the surface of
the tooth, and later: yellow pigment appears,
erosion and destruction of enamel. The patho-
genesis of fluorosis is not fully known. There
are several hypotheses:

* improper enamel formation occurs when
fluoride has a toxic effect on the enameloblasts;

* fluoride, when ingested for a long time,
reduces the activity of phosphatase, simultane-
ously disrupting the mineralization of enamel;

Fluorosis occurs when fluoride is con-
sumed with other elements (such as potassium,
manganese, magnesium, etc.), which leads to
demineralization of hard dental tissues. Fluo-
rosis most often occurs due to the consumption
of water and foods with elevated levels of fluo-
ride (sea fish, walnuts, tea).

According to WHO, fluorosis has the fol-
lowing classification:

1. Very light — normal enamel color, al-
most unchanged.

2. light — enamel in the form of small spots
and white stripes, occupying less than 25% of
the crown area.

3. moderate — pigmented stripes and spots
occupy no more than 50% of the area.

4. moderate severity — yellow or brown
tooth crowns. The enamel becomes matte,
there are specks on the entire crown.

5. heavy —the enamel is partially destroyed,
pits and erosions appear.

There are also various forms of fluorosis
according to V.K. Patrikeev:

» Stroke shape — the appearance of strokes —
subsurface chalk-like strips of enamel. It is
more common on the vestibular surface of the
incisors of the upper jaw. Corresponds to mild
fluorosis (WHO).

* Spotted form — multiple chalky spots
without stripes. The enamel in the spot area is
smooth and shiny. It corresponds to a moderate
degree of fluorosis.

 Chalky-speckled shape — the enamel of
the entire tooth is a matte shade with clear pig-
mented speckled spots. The bottom of such
specks is dirty gray/brown. It corresponds to a
moderate degree of fluorosis.

* Erosive form — pronounced pigmenta-
tion with erosion. Deep defects are possible.
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The enamel is quickly erased, and the dentin is
subsequently exposed. Corresponds to a severe
degree of fluorosis.

* Destructive form — a violation of the
crown shape due to erosion and abrasion. The
teeth are more fragile, and a part of the crown
may be broken off.

As a preventive measure for this lesion, it
is recommended to stop taking such drinking
water. The treatment is aimed at restoring the
aesthetic and mineral properties of the teeth.

It is shown that in all the diseases consid-
ered by us, 57% of the respondents are not
familiar with the measures of prevention of
non-carious diseases at all or are only partial-
ly familiar. This suggests that with an increase
in the number of people who know about
prevention methods, many would be able to
avoid these diseases or reduce their degree
of manifestation.

Conclusions

From a survey of 165 people, we found
that 119 participants were women and 46 were
men, but these pathologies were more common
in men. In addition, we found that a wedge-
shaped defect was observed in 8.5% of the re-
spondents, and this defect occurred more often
between the ages of 20 and 35 years.

As for the erosion of the hard tissues of
the tooth, it was observed in 25.5% of the
respondents, mainly aged 16 to 40 years.
Thus, one in four middle-aged people faced
this problem.

Only 5.5% of the survey participants had
a non-carious lesion — fluorosis. From the re-
sults of the survey, we learned that the aver-
age age at which this defect manifests itself is
4 years old.
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Annotation. Increasing the competitiveness of products manufactured by domestic enterprises has become an
important task nowadays. This problem can be solved by improving the quality and reducing the amount of defects.
Implementation of the proposed project will help to address safety issues in production processes, improve product
quality, and working conditions. Development of automated control systems for technological processes based on
modern microprocessor automation tools will significantly increase the speed and reliability of processes, as well as
ensure safety and accuracy in task execution. The isodeparaffinization unit for diesel fuel is designed to produce arc-
tic diesel fuel and diesel fuel MK 1 that meet the requirements of the environmental quality standard “Euro-5” with
minimal output of product oil. Analysis of the technological process as a control object allows selecting the structure
of the control system, i.e., determining the regulating influences to maintain a particular technological parameter at
a specified level, as well as the need to compensate for disturbing influences. The presented work has developed a
set of measures and proposed technical solutions for creating a control system for the fractionation column in the
diesel fuel isodewaxing process, which has brought the safety level into compliance with regulatory requirements
and improved the quality of automatic control of the existing technological object.

Keywords: control object, controlled parameters, cascade control system, automated control system of a technological

process

The isodeparaffinization unit for diesel fuel
considered in the work is designed to produce
arctic diesel fuel and diesel fuel MK 1 that meet
the requirements of the environmental quali-
ty standard “Euro-5" with minimal output of
product oil. The technological process of die-
sel fuel isodeparaffinization is one of the meth-
ods of dewaxing petroleum products currently
used in the oil refining industry. The purpose of
dewaxing petroleum products is to reduce the
pour point of petroleum products and improve
their low-temperature properties. The unit is a
new designed production facility, belonging to
complex and hazardous industrial objects. The
main units of the isodeparaffinization techno-
logical process of diesel fuel are: reactor block,
separation section, fractionation block, com-
pressor block. This article is dedicated to the
automation issues of the fractionation column
(fractionation block).

The purpose of the product fractionation
block is to remove hydrogen sulfide, light frac-
tions, and unstabilized oil from the liquid with
a low-pressure cold separator, and to separate
the liquid reaction products into stabilized oil
and arctic diesel fuel for options 1 and 3, or sta-
bilized oil, arctic fuel, and diesel fuel MK1 for
options 2 and 4.

The liquid bottom product from the reboil-
er column product enters the product fraction-
ation column into the vaporization zone above
plate 35. The vapor phase of the top product of

the product fractionation column is completely
condensed in the condenser of the top product
column, and the liquid condensate is directed
into the top product tank of the product frac-
tionation column. Liquid hydrocarbons from
the spray tanks are pumped by the top prod-
uct pumps of the product fractionation column,
with part of the liquid directed back into the
product fractionation column as spray, and the
remainder cooled in the end oil cooler and di-
rected to the plant’s common storage. Water
collected in the settling tank of the top prod-
uct tank of the product fractionation column
is pumped by acidic water pumps, mixed with
acidic water from the spray tank of the reboil-
er column product, and directed to the off-site
acidic water degasser of the hydrocracking
unit 4100.

The top product of the fractionation col-
umn is completely condensed in the air cool-
er. The condensed liquid then enters the spray
tank of the product fractionation column.

The liquid side stream is taken from plate
20 of the product fractionation column and fed
into the MK1 diesel fuel product pumps.

The bottom product of the product frac-
tionation column is a dewaxed product of arc-
tic diesel fuel, which is pumped by the bottom
product pumps of the product fractionation
column. Part of it goes to the reboiler of the
product fractionation column for heating and
is directed back to the bottom of the column,
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while the rest is cooled by passing through a
series of heat exchangers.

Materials and methods of research

The effective operation of technological
processes largely depends on the correct for-
mulation of automation tasks. An important
stage in the development of an automation
system is the analysis of the main apparatuses
as control objects, i.e., identifying the charac-
teristics of disturbance and control channels
(Figure 1) [1]. The analysis of the technolog-
ical process as a control object carried out in
this work will allow determining the structure
of the control system, i.e., selecting control ac-

tions that are imposed on the object to change
the controlled variables.

Analysis of the technological process
as a control object. The control object is an
object or section of a technological line, the
management of which achieves the desired
result. The control object in the fractionation
block is the product fractionation column pos.
C0702. The considered technological process
is continuous.

Solving analysis tasks involves a compre-
hensive description of the existing influences
in the system (Figure 2) for subsequent deriva-
tion of transformations — regularities by which
input influences are converted into reactions.

HP discharges

The top product of the
1 fractionating column

Irrigation with
stabilized naphtha :I: /*\
i b IR >
Orainage -‘J il
- .
alee
- .
The cubic product of wl [ o MK1 diesel fuel
the steam column et
from 0701 [
£L
. =
The hot jet of the weits
fractionating column
cor02
‘ _n Cubic product of a
fractionating
column
Into the storm e, I ] > 2
drain Orainage
Emergency drainage

Fig. 1. Technological Control Object
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Fig. 3. Informational Diagram of the Control Object

Control input X is set by a human or gen-
erated by a control device. Control inputs are
quantities whose values can be varied during
the control process. Disturbances Z are inde-
pendent of the control system. They can arise
both outside the system — external disturbanc-
es, resulting from changes in input parameters,
some output parameters, and environmental
parameters, and inside the system — inter-
nal disturbances.

Defining the normal technological mode
involves specifying a list of parameters whose
values need to be maintained at a certain lev-
el, as well as indicating the ranges of values
within which changes in these parameters do
not lead to serious disruptions of the techno-
logical mode. Control of the technological pro-

cess boils down to maintaining parameters at a
level corresponding to the normal technologi-
cal mode [2].

Figure 3 illustrates the structural diagram
of influences affecting the process taking place
in the fractionation column.

In real operating conditions, when vari-
ous disturbances affect the control object, the
dynamic mode of operation of the objects be-
comes the characteristic mode [3]. Analyzing
the technological process as a control object
allows for the selection of the control system
structure, i.e., determining which control ac-
tion should be used to manage a particular state
parameter [4]. Cascade control systems are ap-
plied in the considered process to improve the
quality of regulation of technological param-

EUROPEAN JOURNAL OF NATURAL HISTORY Ne2, 2024



Technical sciences

eters, where disturbances are compensated for
using regulators.

Cascade control schemes include two or
more sequentially connected regulators, where
the first regulator in the cascade affects the con-
trol valve, and subsequent regulators change
the setpoint for the previous regulator. The set-
point remains unchanged for the last regulator
in the cascade, making it the primary regulator
of the cascade.

In the temperature control loop of the upper
product of the fractionation column, the first
regulator is the flow regulator of the stabilized
naphtha used to compensate for disturbances
related to changes in pressure drop in the sta-
bilized naphtha supply line to the fractionation
column. The second regulator is the tempera-
ture regulator, acting as an external regulator
and generating a control input that changes the
setpoint for the first regulator.

In the level control loop of diesel fuel
MK1, the first regulator is the flow regulator
of diesel fuel MK1 used to compensate for dis-
turbances related to changes in pressure drop
in the MK diesel fuel supply line to the frac-
tionation column. The second regulator is the
level regulator, acting as an external regulator
and generating a control input that changes the
setpoint for the first regulator.

In the level control loop of product diesel
fuel, the first regulator is the flow regulator of
the cubic product used to compensate for dis-
turbances related to changes in pressure drop in
the product diesel fuel line. The second regula-
tor is the level regulator, acting as an external
regulator and generating a control input that
changes the setpoint for the first regulator.

The control input for regulating the pres-
sure in the upper product line of the fraction-
ation column is the flow of the upper product.

In addition to controlled technological pa-
rameters, there are monitored parameters: tem-
perature of the cubic product of the flash column
at the inlet; pressure drop in the upper, middle,
and lower sections; pressure drop between trays
22-34; temperature of the cubic product of the
flash column at the outlet; high pressure of the
upper product at the outlet of column C0702;
pressure in the fractionation column; pressure of
the cubic product of the fractionation column;
temperature of diesel fuel MK1.

Results of the research and discussions

Analyzing the technological process as a
control object has shown that the process re-
quires control and management of numerous
parameters [5]. To automate production, a
three-level automated process control system

(APCS) is proposed. APCS will allow main-
taining the optimal technological process with-
out constant personnel presence to achieve
maximum efficiency. APCS will solve a num-
ber of tasks:

1. Monitoring process parameters: auto-
matic control of temperature, pressure, raw
material and reagent flow rates, as well as
product composition.

2. Regulation of parameters using high-
precision sensors, valves, actuators, which
optimize the process and ensure stable prod-
uct output.

3. Diagnostics and prevention of emer-
gencies. Automatic diagnostic systems quick-
ly detect problems in the process and pre-
vent accidents.

The automation system of the fractionation
column should:

1. Control and manage the separation pro-
cess of the cubic product entering the column
into the necessary types of diesel fuel, includ-
ing controlling parameters such as tempera-
ture, pressure, raw material and product flow
rates, and column liquid level.

2. Monitor the condition of equipment,
including controlling the operation of pumps,
valves, sensors, and other system elements.

3. Ensure process safety by monitoring pa-
rameters and automatically shutting down the
system in case of emergencies.

To perform the listed functions of the au-
tomated control system, the interaction of its
following components is necessary: technical,
software, information and organizational sup-
port, as well as operational personnel.

The technical support of the automated con-
trol system is a set of technical means, which in-
cludes computing and control devices; means of
receiving (sensors), converting, storing, display-
ing and registering information; signal transmis-
sion devices and actuators [6, 7].

The set of programs necessary for the im-
plementation of the functions of the automated
control system, the specified functioning of the
complex of technical means of the automated
control system and the intended development
of the system is the automated control sys-
tem software.

The information support of the automated
control system includes information character-
izing the state of the automated technological
complex; classification and coding systems
for technological and technical and economic
information; arrays of data and documents
necessary to perform all functions of the auto-
mated control system, including regulatory and
reference information.
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The organizational support of the auto-
mated control system is a set of descriptions
of functional, technical and organizational
structures, instructions and regulations for the
operational personnel of the automated control
system, ensuring the specified functioning of
the operational personnel as part of the ATC.

The operational personnel of the automated
control system includes: technologists — opera-
tors who monitor the operation and manage-
ment of the control system using information
and recommendations on rational manage-
ment developed by the complex of technical
means of the automated control system; the
operational personnel of the automated control
system, ensuring the correct functioning of the
complex of technical means of the automated
control system.

The paper proposes to implement a
three—level automated control system, at
the lower level of which measuring devices
and actuators are concentrated; at the mid-
dle level — a software logic controller with a
programmed control algorithm and at the up-
per level — a computer-based operator station
with pre-installed software.

Overall, the APCS should meet the require-
ments of accuracy and reliability of process
parameter control, quick response to param-
eter changes and emergencies, ease of use for
operators and technical staff, scalability, data
protection and confidentiality, availability of
backup power and emergency shutdown, com-
pliance with safety and environmental stand-
ards. Moreover, the system should ensure

high efficiency and reliability of the produc-
tion process.

Conclusion

The presented work has developed a set of
measures and proposed technical solutions for
creating a control system for the fractionation
column in the diesel fuel isodewaxing process,
which has brought the safety level into com-
pliance with regulatory requirements and im-
proved the quality of automatic control of the
existing technological object.
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MATEPHAJIBI XVI MEXKIVHAPOIHOHW CTYIEHYECKOH
HAYYHOU KOHDPEPEHITUN « CTYAEHYECKUU HAYYHBIU POPYM 2024»

CTATHA

YK 616.1:613.84

BJIMSHUE KYPEHUSA HA UBMEHEHMUSA
MUKPOLUPKYJIATOPHOI'O PYCIJIA

AxyJqoBa M.C., Kopuuenko A.C., MakeeBa A.B., Auyppuena E.N.

@I'BOY BO «Boponesicckuii 2ocyoapcmeeHHblil MeOuyunckull yhugepcumem umenu H.H. Bypoenkoy,
Boponeoic, e-mail: as.kornienko@yandex.ru

AnHoTanus. MHKpPOCOCYIBI — CETMEHT COCYIHCTON CHCTEMBI, Han0oIee TyBCTBUTEIBHbIN K Pa3IIHBIM BO3-
JICHCTBHAM, B TOM umcie Tabaka. [1o manueiM BeceMupHO# opraHu3anny 31paBOOXpaHEHHs, TabauHasl dTHICMHES
ABIIACTCA ONHOW M3 Hamboliee OMACHBIX yrpo3 JUIs HACETICHHs, TaK KaK €XETOIHO OT JaHHOW MpobiIeMbl yMUpaeT
OKOJIO 7 MHJUIMOHOB 4enoBek. ClieayeT MHOMHHTB, YTO O€30IacHOU 03bl TabaKka HE CyIIECTBYeT, OH NPUIHHICT
yiep6 oOMIMPHOMY CIIEKTPY Pa3UYHBIX CHCTEM: [BIXAaTEbHOMN, CePACTHO-COCYANUCTOM, MOUCIIOIOBON H MHIIEBA-
putensHol. KOMIIOHEHTEI TabaqHOTO JBIMa, B CBOIO OYEpElb, OKA3bIBAIOT NIEPBOCTEIICHHOE BO3JCHCTBHE Ha cep-
JICIHO-COCYAUCTBIH OPraHOKOMIIIEKC OPraHH3Ma YeJIOBEKa 3a CUCT Pa3MHYHBIX MEXaHH3MOB: HapymIeHHI (yHK-
LM SH0TEIINSI COCYI0B, Pa3BUTHS aTEPOCKIICPO3a, MOBBILICHHS COJACPKAHHs KApOOKCUTEeMOIIOONHA 1 M3MCHEHHS
PEOJIOTHYECKHX CBOICTB KPOBH. Llenbio paboThl SBHIOCH H3YYeHUE OCBEJOMICHHOCTH CTYCHTOB MEIUIIMHCKOIO
YHHUBEPCHTETa O MOCIEACTBUAX TaOAKOKYpPEHHS, a TAKKE M3ydeHHE BIHSHHS HUKOTHHA HAa MHKPOLHUPKYIITOPHOE
pycio. B uccnenoBanuu npuHsiaM yyactue 12 Kypsiux 310pOBbIX Jtojel Monooro Bospacta (M:JK=7:5, cpenuuii
Bospact 20+2) n 18 Hekypsmux (M:DK=8:10, cpennmuii Bospact 20+2). Cpenyt peCOHICHTOB OBIIO TIPOBEICHO aH-
KETHPOBAHHUE C IIOCICIYOIINM HCCICI0BAHUEM MUKPOLIMPKYISITOPHOTO PYCIIa C TOMOIIBI0 MUKPOKAIIMILISIPOCKONA.
ITo pesynbraTram MCCIEAOBAHMS OBLIO BBIABICHO, YTO B IPYIIE HEKYPAIIMX MHKPOLMPKYIATOPHOE PYCiO ObLIO
PAaBHOMEPHBIM C XOPOLIeil HHTEHCUBHOCTEIO, a B TPYIIIE KypsIIINX ObUIO HEIIOCTOSHHOE M MaJIOH HANONHIEMOCTH.
Taxum 00pa3oM, MOXKHO CIEJIaTh BHIBOJ O HETATUBHOM BJIMSHHUH TaOAKOKYpPEHHUsI HA MUKPOLHUPKYIATOPHOE PYCIIO,
YTO, OTYACTH, MOJKET OBITH CBA3aHO C HU3KOH CTEIICHBIO OCBEIOMICHHOCTH.

KuioueBbie ¢j10Ba: cOCyibl MHKPOLHPKYJISITOPHOTO PycJia, KypeHne TadaKa, JHI0Te/IHIl, cepAeuHO-COCYIHCTOoe PYCIo

EFFECT OF SMOKING ON MICROCIRCULATORY CIRCULATION
AND STUDENTS’ KNOWLEDGE OF THEM

Akulova M.S., Kornienko A.S., Makeeva A.V., Anufrieva E.I.

Voronezh State Medical University named after N.N. Burdenko, Voronezh,
e-mail: as.kornienko@yandex.ru

Annotation. Microvessels are a segment of the vascular system that is most sensitive to various influences,
including tobacco. According to the World Health Organization, the tobacco epidemic is one of the most dangerous
threats to the population, as about 7 million people die from this problem every year. It should be remembered that
there is no safe dose of tobacco, it causes damage to a wide range of different systems: respiratory, cardiovascular,
genitourinary and digestive systems. The components of tobacco smoke, in turn, have a primary effect on the
cardiovascular organocomplex of the human body due to various mechanisms: disorders of vascular endothelium
functions, the development of atherosclerosis, an increase in the content of carboxyhemoglobin and changes in the
rheological properties of blood. The aim of the work was to study the awareness of medical university students
about the consequences of smoking, as well as to study the effect of nicotine on the microcirculatory system. The
study involved 12 healthy young smokers (M:F=7:5, average age 20+2) and 18 non-smokers (M:F=8:10, average
age 20+2). A survey was conducted among the respondents, followed by a study of the microcirculatory bed using
a microcapillaroscope. According to the results of the study, it was revealed that in the group of non-smokers,
the microcirculatory bed was uniform with good intensity, and in the group of smokers it was unstable and low
occupancy. Thus, it can be concluded that smoking has a negative effect on the microcirculatory system, which, in
part, may be due to a low degree of awareness.

Keywords: microcirculatory vessels, tobacco smoking, endothelium, cardiovascular channel

MuxkpouupkynsaropHoe pycio (MLP) —ato
BHYTPH- U MEXKOPTaHHBIN OacceliH, pacrioyia-
I‘ﬁIOIIII/IfICSI MCXKAY apTCpUuoOIaMi U BCHYJIIaMU.
KanunnspHasg ceTb BBINOJHSIET BaKHEHIIne
(yHKIMA JOCTaBKH HEOOXOAMMBIX BEIIECTB
K KJIETKaM W BBIBOJ] ITPOAYKTOB MeTaboIn3Ma.
Kaxaplii Kanmuiisip MOKHO CPaBHUTH C CEpj-
LIeM, TOJBKO B MHKPOCKOIIMYECKOW BEpPCHH.

TpUIINOHBI «MHKPOCEpPAEL HEYCTaHHO BBI-
MOJHSAIOT CBOIO (DYHKIMIO 10 MOMEHTa IOsIB-
JIEHUs] pas3ipaxurens. /[aHHbIM ypoBeHb cep-
JICYHO-COCYMCTON CUCTEMBI SIBIISICTCSI HAnOO-
Jiee YyBCTBUTEIbHBIM K JCHCTBHIO Pa3INYHbIX
BHYTPEHHUX W BHEITHUX (pakTopoB. Tabak ot-
HOCHTCSI K IpYIIEe 3K30T€HHBIX ImpuuuH. Ero
KOMITOHCHTHI BJIMAIOT HaA 3H210TeJIPII>i, BBI3bIBaA
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ero yTofilneHue (M3-3a CHHIXKCHHUS TMPOCTOIH-
KIIMHA), U HapyIIAlOT Ba3O[WUIATHPYIOIIUN |
aHTHaTepockiaeporndeckuii 3ddexror (Hemo-
CTaTOK KOJIMYECTBAa OKcuia). Tem cambiM, Ta-
Oak OyHeT BBI3BIBaTh HApYIICHWE OCHOBHOTO
npoiiecca 0OMeHa MEXy KPOBBIO U TKAHSIMHU
opranm3ma [1].

Lenb wuccnenoBaHusi — H3yYCHHE OCBE-
JIOMJICHHOCTH CTYJICHTOB MEIMIIMHCKOTO YHH-
BEepCHUTETa O IMOCIEACTBHUIX Ta0aKOKypeHUs,
a TaKke U3yueHHe ero BIUSHUS Ha MUKPOIIUP-
KYJSITOPHOE PYCIIo.

MarepuaJjibl 4 METOAbI UCCJIETOBAHUS

WccnenoBanue npoommmm cpeau 30 31m0-
poBeix ctyaeHtoB ®I'bOY BO BI'MVY um.
H.H. Bypnenko Munzapasa Poccuu. Bospact
oOy4atoruxcst Obu1 ot 18 no 22 mer (B 75%
cocraBui 20 ner). Kpurtepusimu orbopa mo-
CIY)KAJIM TaKWe TYHKTHI KaK: OTCYTCTBHE
XpOHHYECKHX 3a00JeBaHNN CepledyHO-COCY-
JIUCTOM, MUILIEBAPUTEIIHLHON, HEPBHON U MOUe-
BBIICTTUTEIILHOW CUCTEM, a TAKKe HCKIIFOUCHBI
nH(peKInoHHbIe 3a00neBanus. B xome orbopa
CTY[IEHTBI OBUIM pasfiefieHbl Ha JBE TPYIIIHL:
repBasi — coctosuta u3 18 HeKypsIuX CTYICH-
TOB, BTOpas — U3 12 Kypsmux.

[lepBpIM 3TamoM wuccliegoBaHus  OBLIO
MPOBEICHUE aHKETHUPOBaHMUA Ha IuIaTdopme
GoogleForms. Jlns Kakaod M3 HCIBITYEMBbIX
rpynm OpIIO0 pa3zpadoTaHo 1Mo aHkKeTe. B kaxk-
JIOM OIPOCHHKE OBLIH BBIJICIICHBI CIICIYIOIIUE

AHKeTa

o
O6wmin Gnok ]

Onokw: 610k 001Iel nH(OPMAITHH ¥ CTICTIHATb-
HEIH 6710K (puc. 1).

Bropoii stan uccnenoBaHus ObUI OCHO-
BaH Ha MPAaKTHYECKOW padOoTe M 3aKIIIOUasCs
B MPOBE/ICHUHN KaITWJUIIPOCKOIIUH MIPU TIOMOILH
MHKpoOcKona ¢ (pyHKIuel aBTo(oKyCHpOBaHUS
VIEWTY. Kammmuisgpockon paboTaeT aHajo-
THYHO OOBIKHOBEHHOMY MHKPOCKOIY. B padote
C Tpylmamu ObLIM HEKOTOpBIE OTIIUYUSL, Y CTY-
JICHTOB KypsIILield TpyInnbl ObUIO BO3AEpIKAHUE
OT KypeHHs 3a 4ac A0 uccienosanus. anee
CTYACHTHI IPUHIMAIIH TTOJIOKEHUE «CHUSD», BBI-
TATMBas PyKH Ha MpsiMoit moBepxHoctu. Horre-
BOI BaJMK 0Opa0OaThIBAJIM CIIMPTOBOM cajder-
KOH, W TIOCJIe HAHOCWIIM PAcTBOP IIHMLIEPHUHA.
[Nocnenyromwmii 3Tan BKIOYal B ce0sl yCTaHOB-
Ky Py4YK{ Ha HOI'TEBOM BaJIMKE U (OKYCHPOBKY
MUKpOKarmuisipockona. HyxHble 30HBI (uK-
CHPOBAJIO TIPUIIOKEHHE «Anyty», B Bujie (oTo-
rpaguu WM BUICOPOJIHMKA ISl AalbHEHIIEro
aHanuza. Pabora mpuiioKeHHsT OCHOBBIBACTCS
Ha BBIBE/ICHUN KaPTUHKU C MHUKPOCKOIIA Ha JI0-
00€ 2IEeKTPOHHOE YCTPOHCTBO.

Pe3ynbsraTel aHKeTHpPOBAaHWS ¥ KaIlMJUIA-
pockoruu ObUIH BHeceHbl B Google TaOmuiibt
JUIsl CPAaBHUTENBHOW XapaKTEPUCTUKU U JlaJlb-
Heimero ananuza. OueHKa JaHHBIX [TPOBOAU-
JIaCh CTAaTUCTHYECKUM METOJIOM, TIapaslieIbHO
B Kaxjaoi rpynne. Ilocrne BHeceHMs JaHHBIX
B Ta0nuily, Ha OCHOBE OOIIEro KOJIMYECTBa
OIPOIICHHBIX, BBISBISUICS IPOLCHT Ompere-
JICHHBIX OTBETOB Ha 3aJJaHHbIC BOIIPOCHI [4, 5].

TS

[Cneuwanbublﬁ 5110!(]

KYPeHWA Ha OpraH1uam

-Yacrora npocTyaHblx 3abonesanuit
-Hanuuue xponuyeckux 3abonesaHui
-OueHka husn4ecKoit akTMBHOCTH
-CybbeKTMBHan OLUeHKa KypeHus Ha
OpraHuam aHKeTUpyemoro (Hanu4iue
oabIWwkK Npu HeBonbLwon hrUan4ecKon
Harpyake B Nepuof OTCYTCTBUA
NpocTyaHbiX 3aboneeaHwi, CHUXeHWe
o6Lero ypoBHA (h13N4ECKMX Harpy3okK,
nosiBnexue auckomdopra us-3a
HapyLLUeHWI  CO CTOPOHbI CepaeyHo-
COCYAMCTOM U AblXaTensbHon cucTem)

[ Kypsuwme ] [ Hekypsiwue ]
-Mon
-Bospacr . —
OBiwe GldNyIoTING -anpacr Ha4ana KypeHus
st -Konu4ecTeo curapert BuikypvBaembix 3a
-Oﬁu.ll‘leu[‘lpe.ﬂ:‘l':lj'lzﬂ“ﬂ pa3, feHb }I](ypenue B NpoLUom
S S -Hanuuue kawns no yrpam 01":21'::?: :ypeﬂuﬂ

KYPSLMM NioAsM B
uenom 1 B 6nnakom
OKPY)KEHWUM
-OTHoweHue K 3anaxy
Tabaka

-enaxue
nonpoboearb unu
B0300HOBUTL
NPUBLIYKY

Puc. 1. Cxema anxkemot 0151 cmyoenmos
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Taxo BuA aHalM3a IIO3BOJMI BBIBECTH
YCpEeIHEHHOE 3HAYCHIE OTBETOB, HA 3aJaHHBIC
BOIIPOCHI, B KaXJI0W U3 aHKETUPYEMBIX I'PYyIII
cryaentoB. [lpu onenuBanum MIIP ocoboe
BHUMAaHUE YICISIM Ha KOJTHYECTBO (DYHKITHO-
HUPYIOIINX COCYIOB, XapaKTEPUCTUKY MHUKPO-
IUPKYIATOPHOTO pyciia ¥ (popMy Kanmuiuispa.

Pe3y.]'l]>TaTl>I HCCJIeAOBAHUSA
U UX 00cy:KIeHne

[lociie  HPOBEJACHHOTO  AHKETHPOBAHUS
ObUIM TIONyYeHBI CIENYIOUIHe pPEe3yJbTaThl.
CoOTHOIIIEHHE MYKCKOTO U JKEHCKOTO I10J1a, B
IpyImnax aHKeTHPYEMbIX, COCTABHIIO MpUMEp-
HO OJHAKOBOE 3Ha4YeHHE (Taoi. 1).

Tadonuua 1

CooTHOIIIEHNE KEHCKOTO U MY’KCKOTO TI0J1a
I'pynna I'pynna

KypSIIUX HEKYPSIIAX

MYSKCKOIi IOt 7 genoBex 8 "yenoBek

YK (59%) (45%)

SKeHCKi 1o 5 gemoBek 10 genoBex
(41%) (55%)

Bcero crynentoB | 12 gyenoBek 18 yenoBek

CrenyromyM aHaJIM3UPYEMBIM  BOIPOCOM
ObUI aHaJM3 O0IIero camMovyBCTBUSL (puUC. 2).
B mepBoii rpynmne mnokasarenn oOrmiero ca-
MOYYBCTBHSI, OIICHUBACMBIC KaK «XOPOIIEe)

1 «oTaugHoe» Obutn BeIme Ha 19% u 8% co-
OTBETCTBEHHO.

[Ipu ormeHKe pe3yabTaToB, IONYYEHHBIX
Ha Bompoc 00 oOUIMX IpeACTaBICHUAX O He-
TaTUBHOM BJIMSIHUS KypeHUS Ha OpPTaHU3M ue-
JIOBEKA, BBISCHUJIOCH, YTO BCE CTYIEHTHI, y4a-
CTBYIOIIIHE B HCCIIEIOBAHNH, 3HAIOT, 4TO «Kype-
HUe youBaeT». K mocnencTBusM Takoro BIIHsi-
HUS OHU OTHOCST: PaK JIETKOTO, apTEPUABbHYIO
THIIEPTEH3HIO, CTCHOKAPAMIO M KaK CJICACTBUE
nHpApKT MHOKapAa, XPOHUYECKYIO OOCTPYK-
THBHYIO OOJIE3HB JIETKHX, OCTPOE HapyIIeHHE
MO3TOBOTO KPOBOOOPAIICHUSI.

[lepBoii rpymme oOyyaromuxcsi ObLIH 3a-
JaHbl Bonpockl «Kypriim v BbI B IponuioM?»
n «Xorenock Obl BaM mompoOoBath?». Bce
CTYJEHTBHI JaHHOW TPYNIBI OTBETHIIA OTpHIlA-
TeJbHO. Tak ke BBIICHUIIOCH, 9T0 95% (n=17)
OIPAIIMBAEMBIX PETYISIPHO MOCEHIAI0T MEpo-
NpUsATHS 0 Bpeae Tabaka M MOCBSIIEHHBIE OT-
Ka3y oT KypeHus. B To ke Bpems, 12 u3 18 ue-
noBek (66%) OTMETHIIN, YTO OTHOCSTCS K Ky-
PATIAM JIFOISIM 1 3aI1axy TabavyHOro JIbIMa Hel-
TtpansHO. C mpyroit croponsl, 6 u3 18 (34%)
CTYACHTOB OTHOCSITCSI HETaTUBHO K (aKTy Ky-
PEHHMS M HE MIEPEHOCAT 3amax Tabaka.

Pesynbrarsl BO BTOpOH Ipymie Ha BOIPOC
«CKONBKO B JIeHb BBl BBIKypHUBaeTe CHTra-
peT?» pacrpenenminch CISAYIOMNUM 00pa3oM
(Tabm. 2).

Ha Bonpoc o crake KypeHHs ObUIN TOITY-
YeHBI OTBETHI, IPEACTABICHHBIC B Tabnuue 3.

100%
80%
60%
40%
20%

0%
Mepean rpynna

Bropas rpynna

H O1nnyHoe
H Xopouwee
H YposnetsoputenbHoe

' Mnoxoe

Puc. 2. Camouyscmesue cmy0enmos Ha MOMEeHm onpoca

Tabnuna 2
KonmngecTBo curapeT BBIKYpHUBAaEMBIX B JCHB
o 5 curaper B 1eHb Jlo 10 curaet B AcHB Ho 15 curaper B neHp
My3KCKOM TI0IT 4 (57%) 2 (29%) 1 (14%)
JKenckuii o 2 (40%) 2 (40%) 1 (20%)
Bcero crynenTon 6 (50%) 4 (33%) 2 (17%)
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Taboauma 3
Crax KypeHwust
Memnee 1 roma 1-2 roma 2-4 rona Bomee 4 et
My3KCKOM TT0JT 1 (14%) 3 (43%) 2 (29%) 1 (14%)
JKenckuit o 2 (40%) 1 (20%) 1 (20%) 1(20%)
Bcero cryneHTos 3 (25%) 4 (33%) 3 (25%) 2 (17%)

A

b

Puc. 3. ®omoepagpus ¢ muxkpoxanunnapocrkona (A — epynna nexypswux, b — epynna xypswux)

[Ipr >TOM OONBIIMHCTBO PECIIOHICHTOB
BTOPO#l TPyMIII CUYHTAIOT, YTO KypeHUE He-
TaTUBHO BIUSET Ha uX opranusm (75%, n=9).
Eme 42% (n=5) orMedaeT MOSBJICHUE Kalll-
JI O yTpaM OT MOMEHTa Hadaja KypeHHS.
8 u3 12 genoek (67%) 3aMeTHIIN TIOSBICHHE
OJIBIIIIKY TTOCTIe HEOOBIION HArpy3KH, HATIPU-
Mep, MocJie MoAbeMa 1o JICTHUIE Ha 3-4 aTax
WIK Tocie OBICTPOH HENpPOIOIKUTEIbHOM
xonb051. ITonoBune (50%, n=6) Kypsmux cTy-
JICHTOB CTAJIO TSDKEJIEe 3aHUMAThCS CIIOPTOM.

[To pe3ysnbraTtam BToporo dTara ObUIH MOITy-
YeHbl JaHHbIE O (YHKIMOHHMPYIOIIMX MOJHO-
KPOBHBIX Kamwuisipax. B mepBoil rpymnme ux
KOJIMYECTBO Ha KBaapare pazmepom 1 Mm*1 MM
cocraBisieT 23+5, a BO BTOpOH IpyTITie COCTAaBH-
70 847 eAUHMI] HA MM?, YTO CBUICTEILCTBYIOT
0 3HAYUTEIFHOM CHW)KEHHH KOJIIMYecTBa (DYHK-
LUOHHUPYIOIIMX TOJHOKPOBHBIX ~KaIMILIISPOB.
[Ipu mpoBeneHNM NPAaKTUYECKOTO dTama Oblia
MOJy4YeHa XapaKTEePUCTHKA MHUKPOIHPKYIIS-
TopHOTO pycia. OHa B CBOIO O4Yepeb OCHOBBI-
Bajlach Ha MOCTOSHCTBE TOKAa M €r0 paBHOMEp-
HOCTH [2,3]. YV rpymnmbl HEKYPSIIMX MUKPOIUP-
KyJIATOPHOE PycJO ObUIO paBHOMEPHBIM C XO-
polIeii ~HTEHCUBHOCTBIO, @ B TPYIIIE KypSIILIUX
OBLTO HEMOCTOSTHHOE M MAJIO HAIOIHAEMOCTH.
IToMuMoO 3TOTO, BO BTOPOI TpyMre 0TMEYaioCh
MEPUOJINTUECKOE HCUE3HOBCHUE HATIOTHIEMOCTH
Kamwuisipa npu ero cokpameHnd. dopma Ka-
MUJUISPA B IEPBOM IPYIIIE NPEICTABIISIIA COOOMH
«BBITAHYTYIO IIHAJIBKY IS BOIOC» (pHC. 3A),
a BO BTOPOH TPYIITIE COCY/ MIPEACTABIISIT COOOM

Jne(OPMUPOBAHHBIA H30THYTBHIA HWIIM PACIIHU-
pEeHHBIN Taromorudeckuii Kamwuwip (puc. 3b).
Ho y cTynenTos, ueii craxk KypeHHs MEHee rofia
(n=3), mokazarenu ObUIM aHAJIOTWYHBI TPYIIIE
HEKYPSIIUX CTYIEHTOB [5].

3akiIroueHue

B xome mpoBeneHHOTO HCCIeI0BaHNS OBLTO
BBISIBIIEHO, YTO T'PYTIIA, COCTOAIIAS U3 HEKYyPSI-
IIMX JIIOZICH, OLEHWBAET CBOE CaMOUYYBCTBHUE
U 3710pOBbE HAMHOTO JIy4lle, YeM Ipymia Ky-
pAIMX CTyneHTOB. B cBoro ouepenp rpymma
KypSIIIUX OCBEIOMIIEHA O TTOCIEACTBHUAX Kype-
HUS HE MEHBIIIE, YeM TPYIINa HeKyPsIInX.

ITogBonst MTorM BTOPOrO 3Tama MCCIENo-
BaHMsI, ObUIM C/AEIaHBl BBIBOJBI, YTO y HEKY-
PAIIMX CTYACHTOB IOKa3aTelld 3HAYUTEIHHO
JydIIe BO BCEX acCleKTax M3yuYeHHOTO Mare-
puama. MIIP ¢ynkmuonupyer Oomee Kkave-
CTBEHHO. Y MOJIONBIX JIOACH, YIOTpeOIIsro-
IIMX HUKOTWH, TIOKA3aTeIH CHUKEHBI H MOTYT
SIBIISATBCSL TPEIBECTHUKAMHU PA3BHUTHUS T1aTO-
JIOTHMHA CEepAEYHO-COCYINCTON CHCTEMBI, Ta-
KAMH KaK CEepACYHO-COCYINCTasi HEAOCTaTOu-
HOCTb, HH(DAPKT MHOKapaa u apyrue. Tak ke
XOTENOCh OBl OTMETHUTB, YTO CTa)X KypeHHs
OOJIBIIMHCTBA CTYACHTOB, YYaCTBYIOIIUX B HC-
CJICZIOBAaHMH, COCTaBMWJI 1-2 roma, 4To MOXKET
HaTaJIKUBaTh HAa MBICIh O TIPOBEIEHUM aHa-
JIOTUYHOTO WCCIIEIOBAHUS y TPYIIIBI JIIOACH,
4ell cTaxx KypeHus: coctaBuT Ooiee 5-10 ier,
Uit OoJiee TOYHOTO aHajM3a BIMSHUS Tabako-
Kypenus Ha MIIP.
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AKTYAJIBHBIE ®AKTOPbBI PUCKA U OCHOBHBIE
MEXAHWUW3MbI PABBUTUA UHO®APKTA MUOKAPIA
Y ITAOUEHTOB MOJOA0OI'O BO3PACTA
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Annoranus. Cpean 3a001eBaHNI CEepCUHO-COCYIUCTOH CHCTEMBI Y MOJIOZBIX MALIMCHTOB BaKHAS POJIb TIPH-
HaJUIOXKNT HH(ApKTy MUOKapza. B naHHOI craThe U3ydeHBbI aKTyalbHbIe ()aKTOPHI PHCKA U MEXaHH3MbI Pa3BUTHUS
nH(papKTa MHOKapJa y HAHEHTOB MOJIOJOTO BO3pacTa Ha OCHOBE aHAIN3a HAYYHBIX JINTEPATyPHBIX HCTOUHUKOB.
K nanbornee 3HauMMBIM (paKTOpaM PUCKA €r0 Pa3BUTHUS Y JIMIL JAHHOII BO3PACTHOM IPYHIIbI OTHOCSATCS KypeHHE,
JUCIUITHIEMUS, apTepHaIIbHAsI TUIIEPTEH3NUS, a TAKXKE TeHEeTHIECKas! IPepacoIoKeHHOCTs. OCOOEHHO OOMIBIIYIO
POJIb B MOJIOAOM BO3PAcTe HIPaeT KypeHHE, OCKOIbKY HMeeT MUPOKYIO PACIPOCTPAHEHHOCTh CPEIN HACEICHHS
aKTHBHOT'O TPYAOCIIOCOOHOTr0 Bo3pacTa. Kak M3BeCTHO, Ba)KHBIM MEXaHU3MOM Pa3BUTHs MH(ApKTa MHOKap/a siB-
JsieTcs arepockiiepo3. OHAKO, €CIIH Y MOXKIIIBIX TAIHEHTOB ITyCKOBBIM MOMEHTOM SIBISIETCS Pa3phIB aTePOCKIIEPO-
TUYECKOH OJAIIKH, TO B MOJOIOM BO3pacTe — ee U3bA3BIeHHUE. bomblryio ponb B pa3sBUTHH HH(APKTa y MOIOIBIX
UTPAIOT TAKKE F'eHETHYECKUE (haKTOPBI, 00YCIaBINBAIOIIIE PAHHEE PAa3BUTHE aTePOCKICPO3a UIM TPOMOOPUIHH.
B maroreHese mH(apkTa y dTOW IpyIIEI NAMEHTOB Ba)KHOE 3HAYCHUE NIPHOOpETaeT IOBBIICHHE MOTPEOHOCTH
MHOKap/ia B KHCIOPOZE MM YMEHBIICHUS] K HEMy €ro JOCTaBKHU, YTO MOXKET HAOIIONaThCs U IIPU HEKapAHaIbHOI
IIaTOJIOTMM — HANPUMEP, NPU aHEMUH WM JIbIXaTeJIbHON HemocTaTodHocTH. HapyiieHue Mexay noTpeGHOCThIO
MHOKap/ia B KHCIOPOJIE U €T0 JJOCTABKOU TAkKe BEIIBILSIETCS IIPU BPOXKACHHOM aHOMAINH KOPOHAPHBIX apTepHil —
HaJIM4Ue MHOKapAHAIbHOTO MBIIIEYHOTO MOCTHKA; B 3TOM CIIydae CErMEHT KOPOHAPHOH apTepuH IPOXOAUT B TONILE
MHOKap/ia Ha yacTH cBoel JutnHbl. Yaiie BcTpeyaercs B nepeaHeil Hucxonsmeil aprepuu. ITonumanue 3THonorun
1 TaToreHe3a MH(apKTa MHOKapja MO3BOJSET Hoa0Hpars Oonee d(P(eKTHBHbIE METOAbl IHATHOCTUKH, JICUCHUS
1 IpOoHUIAKTUKH Y MOJIOABIX TTAIIUEHTOB.

KuroueBrble ciioBa: HHq)apKT MHOKap/Aa y MOJOAbIX MNAIIHCHTOB, U3bA3BJICHHE aTepOCKJIepOTM‘leCKOﬁ 6.l'lﬂl.l.ll(l/l,
NaToJIorud reMocrasa npu m-lt[)aplc're MHOKapaa

CURRENT RISK FACTORS AND THE MAIN MECHANISMS
OF MYOCARDIAL INFARCTION IN YOUNG PATIENTS

ISyutkina T.N., *Sivakova L.V.

Perm State Medical University named after Academician E.A. Wagner, Perm,
e-mail: syutkina.tn@gmail.com;

Perm State National Research University, Perm, e-mail: sivakova.lv@yandex.ru

Annotation. Among cardiovascular diseases in young patients, myocardial infarction holds a significant place.
This article examines current risk factors and mechanisms for the development of myocardial infarction in young
patients based on an analysis of scientific literature sources. The most significant risk factors of its development
in this age group include smoking, dyslipidemia, arterial hypertension, and genetic disposition. Smoking plays
an especially big part due to its prevalence among active working population. It is commonly known that an
important mechanism of myocardial infarction development is atherosclerosis. However, if in elderly patients the
triggering event is the perforation of an atherosclerotic plaque, at a young age it is its erosion. Genetic factors also
play an important role in the development of infarction in young people, causing early onset of atherosclerosis or
thrombophilia. In this group of patients, myocardium’s increased oxygen demand or reduced oxygen delivery are
of special significance for the pathogenesis of infarction, both of which can also be observed in case of non-cardiac
pathology, such as anemia or respiratory insufficiency. The misbalance between the myocardium’s oxygen demand
and its delivery is also observed in case of congenital anomaly of coronary arteries — the existence of a myocardial
bridge; in such case, a coronary artery segment tunnels through the myocardium. It occurs more frequently in the
anterior descending artery. Understanding the etiology and pathogenesis of myocardial infarction allows us to select
more effective methods of diagnosis, treatment and prevention in young patients.

Keywords: myocardial infarction in young patients, atherosclerotic plaque erosion, hemostasis pathology in case of
myocardial infarction

3aboneBaHms CO CTOPOHBI cepaeuHo-cocy-  Pacmpoctpanennocts UBC He omnHakoBa B pas-
ZIHCTOﬁ CHUCTEMbI IINPOKO PaACIpPOCTPAHCHBI BO JIMYHBIX BO3PACTHBIX I'PYIIax; BbIABISICMOCTb
BceM mupe. Cpeir HUX OJTHUM U3 BEAYIUX SB-  YBEJIMYMBACTCSI C BO3pacToM. MExay TeMm,
nsiercst uiieMudeckast 6onesns cepana (MBC).  dwactota cepaeyHO-COCYIHCTHIX 3a00JeBaHUIMA
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y magueHToB Moioke 50 JIeT B pa3BUTHIX CTPa-
Hax 100 cTabuiIbHa, JIMOO UMEET TEHAECHIMIO
K yBesmueHuto [ 1]. OnHako, 1aHHBIX 00 uHbap-
KTe MHOKapJa, Kak 00 OJHOW M3 HO30JI0THYe-
ckux equaun UBC, y nui monomoro Bo3pacta
B Hacrosiiee Bpemsi HemHoro [2]. DOrta BO3-
pacTHas KaTeropusi MeHee M3ydeHa Io CpaBHe-
HUIO ¢ 0oliee CTaplIMMK TPYIIaMy HACETICHUSI
U UMEET OCOOCHHOCTH CIeKTpa (haKTOpOB pU-
CKa U MEXaHM3MOB Pa3BUTHS ITOW MaTOJIOTUH.
Pa3prIB arepockiiepoTndeckor ONSAIIKH OCTa-
eTcs Hambollee YacTOM NpPWIMHON WH(pApKTa
MHOKap/a, OJHAKO TaKWe MPUYMHBI, KaK 3po-
3usl OJISIIIKK, MUKPOCOCYAMCTast JUCQYHKIHS
KOPOHApHBIX COCY/IOB, CTIOHTAHHAsl JHCCEKLUS
KOPOHAPHOUW apTepHH U Clia3M KOPOHAPHBIX ap-
TepWii, BCTPEYAIOTCS Y JIMII MOJIOZOTO BO3pac-
Ta yaie (K JIUIaM MOJIOZIOTO BO3pacTa aBTOPHI
pa3HBIX HCCIEIOBaHUM OTHOCAT pa3HbIE BO3-
pactHbIe rpyrbl — Mojoke 40, 45 wiu 50 ser).

K nHambornee 3HaYMMBIM (pakTOpaM pHCKa
UBC u uadapkra MuUOKapaa, KOTOpbIE Yalle
OTIPENEISIFOTCST Yy JIMI] MOJIOJIOTO BO3pacTa,
OTHOCSITCSI KypeHHe, NUCIUTIUACMHS, apTepH-
anpHas runeprensus [3, 2]. To ecTh ocHOB-
HBIE TPOBOLMPYIOMIKE (aKTOPhl COMOCTABHU-
MBI C TaKOBBIMH Yy JIUI] TOXKUJIOTO BO3pacTa.
OnHy U3 3HAYMMBIX pOJIEH KaKk B MOJIOJIOM,
Tak U B Oojiee cTapiieM BO3pacTe, UTpaeT re-
HETHYECKas MPeapacroioKeHHOCThb, KOTOpas
qamie oO0ycjoBiIeHa MHOTMMH TeHamu. [lo-
ckonbky B paszButun WBC Oonbmioe 3Haue-
HUE UTpaeT HapyIIeHWe JUMHIHOTO OOMEeHa,
TO BO MHOTOM Da3BUTHE 3TOTO 3a00IIeBaHUS
CBSI3aHO C AMCIUIONPOTEMHEMHUSMHU, KOTOpPbIE
HaXOJATCS MO KOHTPOJIEM PA3JINYHBIX IOJIHU-
Mop¢HBIX BapuaHTOB reHoB [4]. Tak, Hampu-
Mep, OIHUM W3 PETYASTOPOB JHUIHIHOTO TO-
MeocTa3a SBISETCS TeH, KOAWPYIONIHMA OeloK
PCSK9 (mpomnporenHoBasi KOHBEepTa3a CyOTH-
nu3nHKkekcuHoBoro Tumna 9). benok PCSK9 00-
JaiaeT CoCOOHOCTHIO OIIOKUPOBATH PELIEITOP
JIUTIONIPOTENMHOB HU3KoW tuioTHOcTH (JITTHIT),
YTO CIIOCOOCTBYET CHIDKEHHIO YPOBHS XOIle-
crepuHa KpoBH. COOTBETCTBEHHO, B CiIydae
neQeKTHOro TeHa OyJIeT OTMeyarbesl CKIIOH-
HOCTb K TUIICPXOIMCTEPUHEMHUH.

Bwmecte ¢ TeM, nH(papKT MHOKapia B MO-
JIOJIOM BO3PACTe MOXKET ObITh AHATHOCTHPOBAH
W TIPU OTCYTCTBUU TakuxX (PaKTOPOB PHCKa,
Kak M30BITOYHAs Macca Tela, caXapHbIH JHa-
0eT, HeJIoCTaToOuHAas 10 BO3PACTy (QH3HUYecKast
Harpyska, runepxosiecrepueMus. Tem He Me-
Hee TOJIararoT, YTO K OCHOBHOMY MPOMHUITIO
(haktopoB pucka MBC B moiomoM Bo3pacTe
OTHOCATCSI MY>KCKOH I10JI, CEMEHHBIN aHaMHE3
pannero passutust UbC, kypenue [5].

Lenb nccnenoBanHus: U3y4UTh aKTyalbHbIE
(bakTOpBI PUCKA U OCHOBHBIE MEXaHU3MEI Pa3-
BHUTHUS WH(pAPKTa MHUOKapja y MaIlleHTOB MO-
JIOJIOTO BO3pacTa.

MarepuaJj 1 MeTOIbI UCCJIETOBAHUS

Marepran W METOAbI HCCIIETOBAHUS: TI0
JAHHOW TeMe MPOAHAIN3UPOBAHBI HAYYHBIC
JIUTEPATYPHBIC HCTOUHUKH, B TOM YHCIIe U3 6a3
naHebIX Scopus, Web of Science, PubMed.

Pe3y.]'[]>TaTl>I HCCJIeAOBAHUSA
H UX 00Cy:KIeHne

B Hacrositiee Bpemsi M3BECTHO HECKOJb-
KO MEXaHM3MOB pa3BUTHs HH(]apKTa MHO-
KapJa B MOJIOJJOM BO3pacTe, KOTOpPBIE MOTYT
HUMETb CBOM OCOOCHHOCTHU U CTENEHb BINSHUS
Ha JajibpHEWIlee pa3BUTHE IATOJIOTHYECKOIO
mporiecca.

OcuoBHo# npuunHo# pa3sutust MbC apins-
eTcs aTepPOCKIEPOTHYECKHH MpoLece, pe3yiib-
TaTOM KOTOPOTO SIBJIsIETCSI 00pa3oBaHue aTepo-
CKJIEPOTHYECKOM OJISIIIKM, KOTOpasi IIPH Hapac-
TaHUH OTPEJICIIEHHOT0 KPUTHYECKOTO 00bheMa
B JTAIILHEHIIIEM MOYKET MPUBOIUTD K CYKEHHIO
(CTeHO3UPOBAHUIO) MPOCBETa KOPOHAPHOU ap-
TEPUU U TOSIBIICHUIO PUCTYTIOB CTEHOKapAMH,
a Mpu AecTabMiau3aluyd U pa3pbiBe OJISIIKH
MIPOUCXOANT O0Opa3oBaHUE TPoMOa B IMTPOCBETE
KOpPOHApHOW apTepuH, YTO MPUBOJNT K Pa3BU-
Thio uHpapkra Muokapuaa [6]. [loBpexnenne
MHOKap/a, CBsI3aHHOE ¢ TPOMO00Opa30BaHNEM
BCJIEAICTBUE Pa3pbiBa WM U3bA3BICHUS aTepo-
CKJIEPOTHYECKOM OJISIIKU JIEKUT B OCHOBE HH-
(apxra Muokapaa 1 tuma.

ATepoCKIepOTHUECKUE HW3MEHEHUSI KOpO-
HapHBIX apTepHil B psilie CIIy4yaeB MOTYT OBITH
oOHapyXeHbl M B MOJIOAOM Bo3pacte. Tak,
B OJHOM M3 HccaenoBaHuid y 20% My»4uH
n 5% KEHILUH, YMEPIINX OT Pa3HbIX MPUYHH,
Obu1a BhIsIBIIEHA ITporpeccupytomas MBC [7].

K mporpeccupoBanuio arepockieposza y
MOJIOJBIX MAIMEHTOB MPUBOAAT T K€ TPAJUIIH-
OHHbIE (DaKTOPBI PUCKA, YTO U B CTapLIeH BO3-
pactHoit rpynme. [TockobKy KypeHue pacipo-
CTPaHEHO CPEeIM HACENICHUS] aKTUBHOTO TPY/O-
CIIOCOOHOTO BO3pACTa, a TAKKE Yy MOJIOJBIX JIO-
neit [8], aTo Aenaer ero 3HaUMMBIM (HaKTOPOM
pucka pazsutus UBC u nndapkra Muokapaa.

VY nauneHroB, nepeHeciux HHGapKT MH-
oKapAa B Bo3pacte 70 45 Jer, TakxKe OIHOU
W3 TPUYMH Pa3BUTHs HHpapKTa MHOKapja,
CBSI3aHHOTO C Pa3pblBOM HWIIM H3BS3BICHUEM
aTepPOCKICPOTHYECKON  OJNSIIKH,  SIBISIOTCS
HapyLIeHUs JTUIUIHOTO 0OMEHa, B TOM YHCIIe
HACJIICTBEHHOIO XapakTepa. Tak, Hanpumep,
ceMelHasi THIIEPXOJICCTEPHHEMHSI MOXKET BbI-
SIBIATHCS 1TouTH y 1 13 10 nmanueHToB ¢ uHdap-
KTOM MHOKapja B MoioaoM Bo3zpacte [9]. Ca-
XapHbIM J1a0eT, KaK M3BECTHO, CIIOCOOCTBYET
IIPOTPECCUPOBAHUIO aTEPOCKIIEPO3a KOPOHap-
HbIX aprepuil. JlokazaHo, 4TO HaIM4YKUE caxap-
HOro nuabera W/WIM OXHPEHHS Y MOJOIBIX
JOfeH MPUBOIUT K OoJiee TSHKEIOMY TEUSHUIO
WBC u pazsutuio uadapkra muokapzaa [10].
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KauecTBeHHYI0 OLIEHKY HOPaXEHHUsI KO-
POHApHBIX COCYHOB II03BOJISIET OIPEAEIUTH
WHCTPYMEHTAIBHBIA METOJl MCCIICJOBAHUS —
kopoHaporpadwus. s OUEHKH TSHKECTH are-
POCKIIEPOTHYECKOTO MOPaKeHNsI KOPOHAPHBIX
COCY/IOB HCIIOJb3YETCs, B YaCTHOCTH, ILIKaja
Gensini, KoTopasi OICHUBACT CTEIICHb CTCHO-
3UPOBaHUs BCEX KOPOHApHBIX aprepuil. [1o pe-
3yJbTaraM KOpOHAPOAHTHOTPAGHH Y MOJIOIBIX
U TIOKWIBIX TALMEHTOB Yalle BBIBISIOTCS
HEKoTOophle oTiuuusi. B obeux rpynmax ma-
LMEHTOB Hau0oJjee 4acTo MOpa)xaercs JieBas
Mepe/THsIST HACXOMSAIAs apTepusi. Y MOJIOIBIX
MAIMeHTOB dYalle HaOII0aeTCsl OJHOCOCYIHU-
CTOE TMOpPaXKEHHE CHUCTEMbI KOPOHApPHBIX ap-
TepUd W MEHbLIAas NPOTSHKEHHOCTh CTEHO3a
mo mkaie Gensini, 4To oOycnmaBnuBaeT Oornee
OpicTpoe W 2I(P(HEKTHBHOE BOCCTAHOBICHHUE
KPOBOTOKAa TIPH YPECKOKHOM KOPOHAPHOM
BMEIIATEIbCTBE M/ aJeKBaTHON KOHCEpBa-
TUBHOH Teparnuu, a TaKKe CHI)KACT pUCK Onu-
KaWIIMX W OTHAJICHHBIX HEOIArONmpHUsTHBIX
CePIEeIHO-COCYINUCTRIX ociokuennit [11, 12].
VY noXUIBIX TManueHToB, y kotopbix UBC ga-
CTO COYETAETCs C apTepHalbHON TUIEepPTEH3U-
eil 1 caxapHbIM AMa0ETOM, Yalle BBIBIISIOTCS
JBYX- WJIM TPEXCOCYAMCTHIC MOpakeHUs (Io-
MHMO JIEBOM TMEpeIHEeN HUCXOMAAIIeH mopaxa-
eTCs TaKXKe MpaBast KopoHapHas aprepust) [12].

Taxke OTINYMS BBISBISIIOTCS W TPH HC-
CIICIOBAHUU MHKPOCTPYKTYPBI aTepOCKIEpo-
TUYECKOU OJSALIKK METOIOM ONTHYECKOM Kore-
pentraoit Tomorpadun (OKT). Dpo3un Omsmi-
KU Yallle BBISBIISIIOTCS y MALUEHTOB MOJIOAOI0
BO3pacTa, B TO BpeMsl Kak ee pa3phiB Oolee xa-
pakTepeH Juisl JIuil OoJiee cTapiieil BO3pacTHON
rpynnsl. JInnugHble OJISIIIKK Yamie MPUBOIIT
K pa3pbIBy; MUHUMaJbHAs U CPEIHSS TOJIIU-
HBI (UOPO3HOH KAIICYIBI B 3TOM CITy4ae TOHB-
e W, KpoMe 3TOTrO, B Ciydae pa3pbiBa 4valle
BBISIBIISIFOTCSI MaKkpogaranbHas HHQUIBTpaust
n Kpucramiel xonectepuHa [13]. B cmyuae
9PO3UH aTEPOCKIEPOTHUECKOM OJISIIKN HEKPO-
THYECKoe sIpo GopMHUpyeTcss He 4acTo (B OT-
JIM4YHUE OT €€ Pa3pblBa), Peke BCTPEUArOTCs JIU-
MUJIHBIC OJISIIIKH, PEXe BBISBISIOTCS MPH3HA-
k1 HectabunbHOCTH [13]. Takue pes3yabTarhl
OoJiee XapakTEepHBI sl MOJIOABIX MAlKEHTOB,
Yy KOTOPBIX pEXKe BCTpPEeYaeTcsl TMIepXojiecTe-
puHeMmusi. BeposiTHO, JaHHBIE pa3IUYMs MOTYT
CIy’)KUTh B ONPE/ICIICHHON Mepe NPEIUKTOPOM
Oosiee OJArONMPUSITHOTO MCXO7a 3a00JICBaHMS
y MOJIOABIX TMalUEeHTOB. Tak, B psie Hccie-
noBanuil [14, 15] nokazaHo, 4TO y MalMEH-
TOB C OCTPBIM KOPOHApHBIM CHHIPOMOM, BBbI-
3BaHHBIM DPO3HMEH OISIIKH, MOJOKUTEIHHBIC
pe3yNbTaThl BOBMOXKHBI TPH MPOBEICHUN JIe-
KapCTBEHHOM aHTHTPOMOOTHYECKOH Tepanuu
0e3 moTpeOHOCTH AajbHEHIIEH YCTaHOBKH
CTEHTa B IIPOLIECCE YPECKOKHOIO KOpOHAp-
HOTro BMemaresnbcTBa. OfHAKO, B OTHOIIEHUH

JOJITOCPOYHOI0 MPOTrHO3a 3TOT BOHPOC €lle
HEIOCTATOYHO U3Y4EH.

[IpopsIBOM B METUIIMHE BO3MOXKHO CTa-
HET OTKpbITHE crenuduueckux OnoMapke-
POB 3pO3HMHU aTEPOCKIECPOTUUECKUX OJISIICK,
YTO B KOHEYHOM MTOTe MOXKET PUBECTHU K HE-
MHBAa3MBHOMY IIOJXOZy B JICUCHHH IALIUCHTOB
¢ HHpapKTOM MHOKapaa Oe3 dyeBaluy cerMeH-
ta ST BBUIY npeoOnasaHusi WHIAWBUILYAIHHO
MoAoOpaHHBIX A(PQPEKTUBHBIX CXEM JICUCHHS
aHTUArperaHTamMy 1 aHTUKoaryasHramu [15].

B matorenese arepocKiIepOTHYECKOrO I0-
paXeHus BaXKHYIO pOJIb WTPaeT TakkKe IIH-
TOKMHOBBII cTaryc. J[oka3aHO, 4TO CTeneHb
TSOKECTH MOPAXKEHUsT KOPOHAPHBIX apTepuid,
a TakXe BEPOSITHOCTb OCTPOM CepAedyHOl He-
JOCTaTOYHOCTH U (PUOPMIISILNYN KETYJOUKOB
HanpsIMy!0 3aBUCHUT OT ypPOBHEH IIa3MEHHBIX
xouneHTpanus NJI-6 u ®HO-a. YBenmnuenue
nuTokuHOBOrO MHAekca UJI-6/WUJI-10 y manu-
eHToB ¢ MIM mpoucxoauT nponopuroHaIbHO
TSXKECTU KOPOHAPHOTO arepockieposa [16].

WHdapkT Muokapaa y MOJOABIX IaLUCH-
TOB MOXET MPOTEKaTh TakXke Mo TUMy 2. B oc-
HOBe MH(papKTa MUOKapia 2 THIIA JieKar Ia-
TO(HU3MONOTHYECKUE MPOLECCHI, MPUBOJISIINE
K MOBBIILICHHUIO MOTPEOHOCTH MHOKapaa B KHC-
JIOPOZIE WJIM YMEHBIICHHUIO AOCTaBKH K HEMY
KHCJIOpOJa BCJIEACTBHE NPHUYMH, HE CBA3AH-
HBIX ¢ TPOMOOOOpa3oBaHHEM Ha (OHE pa3pbl-
Ba WM M3BS3BICHUS aTePOCKIEPOTUUECKOM
Omstku. st Gomee KpaTkoro W JTaKOHMYHOTO
onpeneneHus ucnoib3yercss TepmMuH MINO-
CA (myocardial infarction with nonobstructive
coronary arteries), 9To o3Ha4aeT HH(OAPKT MU-
okapJa 6e3 00CTPYKTHBHOTO TIOPaKEHUsI KOPO-
HAapHBIX apTepUil.

[TocranoBka muarnoza MINOCA TpeOy-
€T KJIMHUYECKOTO IMOATBEP)KACHUS MH(papKTa
MHOKapJa Ipu OTCYTCTBUM KPUTHYECKUX CTe-
HO30B M OCTPBIX OKKJIIO3MH KOPOHApPHBIX ap-
Tepuil (KPUTHUECKUM MOPAKECHUEM CUUTACTCS
CTEHO3 KopoHapHOW aptepuu > 50% no nua-
MeTpy B J1000H NOTCHUMATbHOH HH(pApPKT-
CBSI3aHHOM apTepuy 10 JaHHBIM KOpOHaporpa-
¢un) [17]. Oxnaxo, o Tuny MINOCA moxet
pasBuBarbCcsi MHOAPKT MHUOKaplia HE TOIBKO
2 tuna, HO U Tuna 1 (B 3TOM cilydae MpUYMHOM
MINOCA MoxeT craTb pa3pblB arepockiie-
poTudecKkoil Omsimkn, HO 0e3 BH3yaln3alluu
Tpomba) [18].

[loBbIieHne MOTPEOGHOCTH MHOKapjaa B
KHCJIOPO/Ie WJIM YMEHBILIEHHS IOCTaBKH K HEMY
KHCIIOpOZla MOTYT HaOJIIOAAThCsl B TOM YHCIE
U IpU HEKapAUaJbHOM NaToNOTMU — HaIpu-
Mep, IpU aHEMHUHM WM [bIXaTeIbHOH HENo-
CTaTOYHOCTH. [JIaBHOW OCOOCHHOCTBIO SIBIISI-
eTCsl OTCYTCTBHME NPU 3TOM SIBHOH OKKIIIO3HH
KOpPOHApHBIX apTepuil Mo pe3yibraTtam Kopo-
Haporpaduu. [Ipu oTCYyTCTBHM HOCTOBEPHBIX
KkpuTepueB nH(apkTa muokapaa xa IKI 3armo-
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JO3PUTh MHOKapIUaIbHOE MOPAKEHNUE MOKHO
METOJIOM OMOXMMHUYECKHUX TECTOB.

HexoTopslie coBpeMeHHbBIE METO/IbI TT03BO-
JISIIOT C BBICOKOM CTENEHBIO JAOCTOBEPHOCTH
BBITIOJTHUTE BU3yann3anuto npuanH MINOCA.
K Takum MeTonam OTHOCHUTCS BHYTPUCOCYAHU-
CTas ONTHUYECKas KOI'epeHTHas ToMmorpadus,
MIPU BBIMOJIHEHUH KOTOPOH BO3MOYKHO JIOCTO-
BEPHO BBISIBUTH 3PO3HMI0 HM/WIM TOCIEACTBHS
pas3pbiBa aTepOCKICPOTHUECKON ONISIKY, TpHU-
CTEHOYHbIC TPOMOBI, Ba30CNa3M, KOPOHAPHYIO
mucceknmio [19]. MPT cepama ¢ KOHTpacTHBEIM
YCUJICHHEM MMECT BXKHYIO POJb st qudde-
pennmansHO nuarHoctuku MINOCA [20].
Oba MeTona AMAarHOCTHKM HE SIBISIOTCS PY-
TUHHBIMH M HE IPUMEHSIOTCS Y BCEX MalleH-
TOB JJa)K€ C HOATBEPXKIECHHBIM MHOKapANallb-
HBIM TIOBPEXICHUEM.

VYnorpebieHue NCUXOaKTHBHBIX BEIIECTB
yale BO3MOXKHO Yy JIMII MOJIOIOTO BO3pacTa.
[IcuxoakTHBHBIE BELIECTBA OKa3bIBAIOT BBI-
PaKECHHOE BIMSHHUE Ha CEPACUHO-COCYAUCTYIO
CHCTEMY, HE TOJIbKO yBEJIMUYUBAsl 4AaCTOTY Cep-
JICYHBIX COKpAallleHHH, apTepraibHOe JaBlie-
HUE U COKpPaTUMOCTh MHOKapja (4TO YBelH-
YHBaeT MOTPEOHOCTH MHOKapAa B KUCIOPO/E),
HO MOTYT BBI3BaTh TAK)Ke Ba30CIa3M KOpOHap-
HBIX apTEepPHi U YCUIICHHYIO arperamuio TpoM-
oonmtoB [21].

Baxnyio pons B paszsutuu MINOCA y
MOJIOZIBIX MAIMEHTOB MOXKET UTPaTh HaJHM4YUe
MHOKapIHaJbHOTO MBIIIEYHOTO MOCTHKA —
BPOXKJCHHAS! aHOMaJIMsl KOPOHAPHBIX apTepHi,
MpU KOTOPOM CErMEeHT KOPOHApPHOH apTepuu
MIPOXOJIUT B TOJIIIE MUOKAp/a Ha YacTH CBOEH
JnuHbl. Yame BcTpedaeTcs B MepeHeld HHC-
Xopsiend aprepud. MuUOKapIUadbHBIM MO-
CTHK TPOSBIACT ceds B BHUJIE CHCTOIMYECKOH
apTepuasbHONH KOMIIPECCHH, HO HECMOTPS
Ha TO, YTO HAIOJIHEHWE KOPOHAPHBIX apTepuil
BO BpeMsI CHCTOJIBI cOCTaBiseT Juuib 15%,
JaHHAs aHOMaJHs BHOCHT BECOMBIM BKJIAJ
B pa3BUTHE WH(ApPKTa Y MOJOABIX MALMCHTOB
MIOCPENICTBOM JAPYI'HX MEXaHHW3MOB: Hapylle-
Hue nepy3un Mo OOKOBBIM BETBSM, 33€PIKKa
YBEIMYEHHsSI JIMaMeTpa cocyJa BO Bpems JHa-
CTOJIBI, TPOBOIIMPOBAaHKE Ba3ocma3ma [22].

B koHTekcTe ynoTpeOieHus] XUMHYECKHX
BEIICCTB TAKXe CIEIyeT CKa3aTb O PHCKax
paszButuss UBC y cnoprcMeHOB m OoamOwmi-
JIepOB MOJIOZIOIO BO3PACTa, CBSI3aHHBIX C YIIO-
TpeOlieHHEeM aHAPOTCHHBIX aHA0OIMYESCKUX
crepousioB  [23]. 3noynorpeOiieHue ATHUMH
npenaparaMd MOXKET CHOCOOCTBOBAaTh pa3BHU-
TUIO JUCIMIUAECMUY, TOBBILICHUIO apTepu-
QJIBHOTO JIaBJICHUS, YBEIWYCHUIO KOHLIEHTpa-
un C-peakTuBHOTO TipoTerHa. Ha atom done
(dbopMupyeTcsi CKIOHHOCTh K TPOMOOIIMTO3Y,
HapymeHuto (QyHKOIUU TPOMOOLMTOB, arpe-
raupd TPOMOOLIMTOB, IOBBILICHUIO YPOBHS
MIPOKOATYIISTHTHBIX (hakTopoB ((puOpHHOTEHA,

¢axropos VIII u X), runepromonucTenHEMHUH,
CHIDKCHHIO (PHOPHUHOTUTHICCKOW aKTHBHOCTH
(cHmkeHHEe ypoBHEH  a-2-MakpormoOyTHHA
W MHTHOMTOpa aKTHBATOpa IUIa3MHHOTEHa-1)
C MOCIIEAYIONINM pa3BUTHEM TpomOo3a [23].

VYcraHoBieHa JOCTOBEpHAS CBSI3b MEXIY
HH(APKTOM MHOKapAa y MOJOIBIX JIOACH U
YPOBHEM r'OMOLIMCTENHA, ITPY ITOBBILIIEHUH KOTO-
poro HaOIIOIAeTCs ero TOKCUYECKOoe JICHCTBHE
Ha DHOTENUH (32 CYET CHHYKEHHS BBIPAOOTKH
OKCHJIa a30Ta) M YCUIICHUE aJABEHTUIMAIHEHOTO
BOCIIJICHHS], YTO B COYETAHUHU C JIPYTHMMHU He-
OJIaroNMpUATHBIMU (haKTOPaMH MOXKET CITOCO0-
CTBOBAaTh Pa3BUTHIO aTepocKiiepo3a [24].

B narorenese mH(apkra MHOKapaa y Mo-
JIO/BIX TIALIMEHTOB KaK Mpu MH(apKTe ¢ aTepo-
TpomMOo30M, Tak 1 1o Tuiry MINOCA, 6osb-
LIYI0 POJIb MOXET WIparh MaToJOIUsl CUCTe-
MBI I'€MOCTa3a B CTOPOHY I'MIEPKOAryJISLHU.
[Ipu npeobnananuu B KpoBH (PakTopoB, CIO-
COOCTBYIOLIMX CBEPTHIBAHUIO HaJ TMPOTHBO-
CBEPTHIBAIOLINMH, PE3KO YBEITMUUBACTCS PUCK
TpoMO00Opa30BaHusI.

OmHuM U3 TIaBHBIX (PEPMEHTOB KOATYIIsI-
uuu sBisierca TpomMOWH. C OIHOM CTOPOHBI
TPOMOWH sIBIIsieTCsl (aKTOpPOM CBEPTHIBAHUS
Il a u urpaer BakHyI0 poJib B 00pa30BaHUH
TpoMba, ¢ APyroil CTOPOHBI — CBSA3b TPOMOO-
MOZYJIMHA C TPOMOMHOM JIMLIAET IOCJIEAHETO
MIPOKOATYITHTHOW akTUBHOCTH. OcobeHHo pe-
IIarollee 3HauCHUE B YCUJIGHHU TpoMOOooOpa-
30BaHUsI HTPAET TeHepanus TPOMOrHA MO Y TH
TKaHeBOTo (haktopa [25], ypOBEeHb KOTOPOTO
CYIIECTBECHHO MOBBIIIACTCS IPH HOBPEKACHUH
cocynuctoit cteHkd. CrmocoOHOCTh TPOMOWHA
YCHIIMBATh MPOHUIIAEMOCTh SHJIOTEIHSI U MTPHU-
HUMAaTh y4acTUU B aKTUBALUU TPOMOOLUTOB,
NpUAa0T TPOMOUHY aTepoOreHHBbIC CBOMCTBA,
[O3TOMY Ype3MEpHasl ero reHepanus crnocoo-
CTBYET Pa3BUTHIO HH(APKTa MUOKapa.

B OonbIMHCTBE CilydyaeB MHOTHE 3BEHBS
STHOJIOTHM W TATOTeHEe3a, a TaKke Tpenpac-
MOJIOKEHHOCTh K (haKTOpaM pHUCKa Pa3BUTHS
nHpapKTa MUOKapza 00yCIOBJIEHb TeHEeTHYe-
CKUMU (paKTOpPaMH — MOTUMOP(HU3MOM TSHOB.

HawnGompimas gactora wHpapKTa MAOKAp-
Jla y TMaIMeHTOB MOJIOJIOTO BO3PacTa MYKCKO-
ro Toja acCOoUMHUpyeTcs C monuMopdusmMa-
MU B reHax (akropa V cBepThIBaHUS KPOBH,
TpOMOOIIUTAPHOTO perenTopa K GudpuHOTE-
HYy 1 HHIHOMTOpa aKkTHBAaTOpa IUIa3MHHOTe-
Ha THna 1 [26]. I'eHeTnyeckne HapyIIeHUS
B TUIa3MCHHOM U TPOMOOIIMTAPHOM 3BEHBSIX
reMocTasa u/uin HapyueHne GpuOpUHOIUTH-
YECKOH CHCTEMBl BHOCAT JOTOJIHUTEIbHBIN
BKJIaJ| B Pa3BUTHE aTEPOCKIEPO3a M MOTYT
OBITh MCITOJIL30BaHbI JIJISl ONIPEJICIICHUST PHCKa
nH(papKTa MHOKapaa Muokapaa 1 Tuma y mo-
JIOABIX JIrofeH [26].

[lomumo reHeTHueckn OOYCIIOBICHHBIX
TpoMOOuNit MonMMMOp(U3M TEHOB MOXKET
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YBEIUYMBATh PHUCKH PA3BUTHs aTepOCKIIe-
po3a. Jloka3aHo, 4Tro TOIMMOPHHU3M TIeHa
ADAMTS-7 crnocoGCcTByeT necTa0uin3aiuu
OJISIIUKK ITyTEM YCHJICHHOTO BBIICJICHUS Me-
TaJUIONIPOTENHA3, YTO MPHUBOOUT K paspylie-
HUIO BCEX OCJIKOB BHEKJIETOYHOIO MAaTpHKCA,
BKIFOYasi KOJJIAreH, 4TO CIIOCOOCTBYET TO-
BBIIICHUIO TPOHHUIAEMOCTH W 3aMEJICHHIO
MIPOIIECCOB pernaparyi CTCHOK cocynoB [27].
Jpyrue JIOKyChl TEHOB MOTYT SIBJISATHCS MPU-
YHHAMH JUCIMITUAEMHUH U THIIEPXOJICCTEPUHE-
MUH, KaK HalpUMEep TeHBI-AKTUBATOPHI Oeka
PCSKO [28].

Takum oOpa3oMm, WHAPKT MUOKapaa MO-
KET JAUArHOCTUPOBATHCS HE TOJIBKO Y MOXKH-
JIBIX JIIOJEH, HO W Yy JIMLl MOJIOIOTO BO3pacTa.
VY xareropuun nanueHToB Moinoxe 40 — 50 net
BBISIBJISIFOTCS. 0COOEHHOCTH pOoduist (pakTo-
POB pHCKa U MEXaHW3MOB Pa3BUTHs ITOH Ia-
ToJIOrMU. B 3TOM Tpymme uamie BCTpPedaroTcst
Cra3M KOPOHApHBIX apTepudl W H3bSI3BICHUE
aTepOCKICPOTHUYCCKOM OJSIIIIKU KaK MyCKOBBIC
MeXaHH3Mbl WH(apKTa MUOKapna. bombimyro
POJIb B €r0 Pa3BUTHH Y MOJIOJBIX MAIIMEHTOB
UTPAIOT TaKXKe reHeThdeckue (akTopsl, 00-
yCIIaBIUBAIOLINE paHHEE pa3BUTHE aTepo-
ckieposza wian TtpomOoduiauu. B marorenese
HH(pApPKTa y MOJOJBIX BXKHOE 3HAYCHUE MPU-
00peTaeT MOBHIIICHUE MOTPEOHOCTH MHOKAp-
Ja B KUCJIOPOAC WM YMCHBIICHUSA K HEMY €T0
nocraBku. KomiuiekcHoe m3ydeHue (axTopoB
pUCKa M OCOOCHHOCTEH MEXaHHU3MOB pa3BHU-
TUs1 WH(pAPKTa MHOKAap/Aa Y MOJOJIBIX MO3BO-
JIUT CBOCBPEMEHHO JMArHOCTHPOBATh ATy Iia-
TOJIOTHIO M HWCIIOJNB30BaTh METO/bI TEparvy,
HaunOosnee 3(deKkTUBHBIE y ATOW KaTeropuu
MAIMEHTOB.
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NPUHIMAI UBMEPEHUSI APTEPHAJIBHOI'O JIABJIEHUS
OCHUJIJIOMETPUUYECKUM METOJOM
C IPUMEHEHHUEM OJJHOTI'O JTATUHUKA JABJEHUS
1 OJJUHOYHOM KOMIIPECCUOHHOM MAHKETbI

"TapacoB 10.A., 2JlykbsinoB A./l.

'AO «Aamazy, Pocmos-na-flony, e-mail:Resto47@mail.ru;
2JloHckotl 2ocydapcemeeniblil mexuudeckutl ynusepcumem, Pocmoeg-na-/{ony,
e-mail:lex1998@rambler.ru

AnHoTtanus. M3mepenne aprepuanbHoro masiaeHus (AJ]) ncrmomp3yeTcs Kak MOKa3aTellb KadyecTBa PabOTHI
cepaua M crnoco0d AMAarHOCTHKU HapylleHuit B ero pabore. A/l xapakrepusyer 3¢dexkTuBHOCTb paboThl cepaua
B 1IEJIOM, a TaKiKe, MIACTUYHbIE CBOUCTBA COCYNOB, IO KOTOPBIM ABUKETCs KpoBb. IIpH cucTtemaTnueckoM Habm0-
JeHud AJ] MOXKHO BBISBIIATH NPU3HAKU THIIOTOHMU M I'MIIEPTOHHHU. ['MIIEPTOHMS, UM HOBBILIEHHOE apTepuaabHOe
JIaBJICHUE, MOXKET CTaTh ()aKTOPOM pPHCKa JUTS Pa3INIHbIX CEPIETHO-COCYNICTHIX 3a00JICBaHNI, TAKHX KaK HHCYIIBT
i nHGApKT MUOKapza. B ¢Boio ouepes TUIIOTOHNS, WIIN HOHIKEHHOE JaBJIeHUe, Takoke TpeOyeT BHUMAHUS, 110-
CKOJIbKY OHA MOXKET BBI3BIBATh TOJIOBOKPYKEHHE, CIA00CTh U APyrue HEraTUBHBIC OCICACTBUS. B mocneqnue asa
JECATUIICTHS HAOMIOAACTCSI CYIIIECTBEHHBIN POCT JIIONCH, MMEIoNHX noBbinieHHoe AJl, mokasana cesi3b A/l co cmep-
THOCTBIO HaceJIeHus oT Oone3Hel cucteMsl KpoBooOparueHus. [Ipobiaema guarnocTukn 1 koHTposst AJl BeTpedaer-
Cs1 B OCHOBHOM Y JIIOJICH CTapIlero Bo3pacra, HO B MOCIEAHEE BPeMsl CPEIHHMIT BO3pacT MAI[MEHTOB ¢ HAPYLICHUSIMU
paboThI CepIICYHO-COCYIUCTOM CHCTEMbI, yMEHbIaeTcs. [10 oleHkam 3kcreptoB, k 2025 roy 4ucIio Jiroael B Mupe
¢ apTepHaNbHON runepTonueil yBeamaures Ha 15-20%, nocturays okono 1,5 mupx denosek.Temm pocra nronei,
HMEIONIMX HapymeHHoe AJl, OIHOBPEMEHHO CBSI3aH C PETHCTPAIMel NaHHBIX IIPU IPOBEICHUN AUCIAHCEPH3AUI
OT/IeNIbHBIX IPYII B3pocioro HaceneHus. IloaTomy, HeoOXoAMMO clieaTh TEXHONIOIUH KOHTPOJISL U AMArHOCTHKI
apTepuaIbHOTO JIABICHHUS TIPOIIE H JICHIEBIIE, /Ul 00eCIeUeH s IOCTYITHOCTH CPEIM BCETO HACENICHHS.

KuroueBrble ciioBa: apTepuaibHOE 1aBJICHHNE, THNIEPTOHNS, TMIIOTOHMS, KOHTPOJIb U THAIrHOCTUKA, H3MEpPEHHE AI[,
OC].(l/lJI.]'lOMeTpl/l'-leCKl(lﬁ MeToa

THE PRINCIPLE OF MEASURING BLOOD PRESSURE
BY THE OSCILLOMETRIC METHOD USING A SINGLE
PRESSURE SENSOR AND A SINGLE COMPRESSION CUFF

ITarasov Yu.A., 2Lukyanov A.D.

'Almaz JSC, Rostov-on-Don, e-mail: Resto47@mail.ru;
’Don state technical university, Rostov-on-Don, e-mail: lex1998@rambler.ru

Annotation. Measurement of blood pressure (BP) isused as an indicator of the quality of the heart and a way
to diagnose disorders in its work. Blood pressure characterizes the efficiency of the heart as a whole, as well as the
elastic properties of the vessels through which the blood moves. With systematic monitoring of blood pressure,
signs of hypotension and hypertension can be detected. Hypertension, or high blood pressure, can be a risk factor
for various cardiovascular diseases, such as stroke or myocardial infarction. In turn, hypotension, or low blood
pressure, also requires attention, since it can cause dizziness, weakness and other negative consequences. In the
last two decades, there has been a significant increase in people with elevated blood pressure, and the association
of blood pressure with mortality from diseases of the circulatory system has been proven. The problem of diagnosis
and control of blood pressure occurs mainly in older people, but recently the average age of patients with disorders
of the cardiovascular system has been decreasing. According to experts, by 2025, the number of people in the world
with arterial hypertension will increase by 15-20%, reaching about 1.5 billion people.The growth rate of people with
impaired blood pressure is simultaneously associated with the registration of data during the medical examination of
certain groups of the adult population. Therefore, it is necessary to make blood pressure monitoring and diagnosis
technologies easier and cheaper, to ensure accessibility among the entire population.

Keywords: blood pressure, hypertension, hypotension, monitoring and diagnosis, blood pressure measurement,
oscillometric method

ApTepuaibHOEC JaBIICHHUE W3MEPSETCS B
MUJTUMETPaX PTYTHOTO CTOJI0A, pe3yJibTaT yKa-
3pIBaeTCs Kak 3amuch aByx uucen CAJI/IAJIL.
[on nuacronmueckum nasnenuem (1AJ]) mo-
HUMAalOT HauMEHbIIee 3HAYECHHE aBJIEHUS
B apTepuu BO BpeMs AWACTONHI cepama. OHO
B OCHOBHOM OINPECIIACTCS BEJIMUUHONW TOHY-
ca nepudepuuecKrx apTepralibHBIX COCYJIOB.
Cucronnueckoe JaBlcHHE (MaKCHMAJIBHOE)

OIIpEIeIIsieTCs. B IIEPHOJL CUCTONIBI, U 00YCIIOB-
JICHO yJIapHBIM 00BEMOM cep/la 1 IaCTUIHO-
CTBIO AOPThI U KPYITHBIX apTepuit [1].

B 1905 rogy xupypr Hukonait CepreeBnu
KopoTkoB OTKpBIT 3BYKOBO# (ayCKymbTaTHB-
HBIH) METOX M3MEPEHUs! apTepPUAIbHOIO J1aB-
nenust — merox KopotkoBa. IIpu m3mepenun
WCIOJB3YIOTCA U aHAIM3UPYIOTCS 3BYKOBBHIE
3¢ EKThI, CONMPOBOKAAIOIINE MYJIbCAIIUU KPO-
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BOTOKa, KOTOpPBIC BO3HHMKAIOT B IEPEKATON
MaH)XEeTOH apTepuu. boibIIUM MOpeumyiiie-
CTBOM JIaHHOTO METO/A SBISACTCS YCTOWYH-
BOCTb K HAPYIICHHUSIM PUTMa CEepAIla U JABIKE-
HUSAM PYKH BO Bpems usmepenus. Cpeau Heno-
CTaTKOB MOKHO OTMETHTh BBICOKYIO UyBCTBH-
TEIHHOCTH K IIIyMaM B ITOMEIICHUH, TIPOOIeMy
OTIPEICIICHUSI MOMEHTA CIMTHIBAHUS TTOKA3aTe-
neit JIA/] (CIIOKHOCTD 3aKJIFOUACTCsl B TOYHOM
(bMKCUPOBaHMH MOMEHTA UCYC3HOBEHUSI TOHOB
KopotkoBa) [1]. B HacTosimiee Bpemsi MeTon
KopoTtkoBa 1o cux mop sBiseTCs eIMHCTBEH-
HBIM O()MITHANTBHBIM METO/IOM n3Meperus A/l,
YTBEPKJIEHHbIM BcemupHOi opranusanueit
3npaBooxpaneHus B 1935 roxy.

Opnaxo, ¢ pa3BUTUEM IEKTPOHUKHU U aBTO-
MaTHYECKHUX CUCTEM, TIOSBUIIACh BO3MOKHOCTh
YIPOCTUTHh M aBTOMAaTH3MPOBATH METOJ M3Me-
penns. OCHMUTOMETPUYCCKUN METOJ Tpel-
MI0JIaraeT PETUCTPAINIO MyIbCAIIUN TaBICHUS
B MaH)XETE€, BOSHUKAIOIIUX MPU MPOXOKICHUU
KpPOBH Uepe3 CIaBJICHHBIN yUYaCTOK apTEPHH.

[IpoBenennpie wuccnemoBanus B [2] Ha
CpPaBHEHHE TOYHOCTH HM3MEPEHHM OCITHIIOME-
TPUYECKUM METoAoM u MeTtomoMm KopoTkoBa
TOKA3aJIM BBICOKYIO TOUHOCTh B 000HX CITydasiX,
OJTHAKO TPHU OLICHKE MO KPUTEPUSM MPOTOKOIA
BHS90 Gomee To4HBIE TMOKa3aHUS OKa3aJMCh
y metona Kopotkoa. ¥ 6% uccienyempIx ma-
nreHToB m3Mepenue AJl mo Tonam KopoTkosa
OBUIO 3aTPYJHEHO, M3-3a DIIYXUX HU3KOAMILIU-
TyIHBIX TOHOB [2]. PaHee OBbLIO BBINOIHEHO
AKCTIEPUMEHTAIIbHOE CPaBHEHHE, a TaKKe pac-
YeT TOTPEeITHOCTEeH ayCKYIbTaTUBHBIX U OCITUII-
JIOMETPHUECKAX TIPUOOPOB WHIAWBHIYAITHLHOTO
KOHTPOJISI apTEPUATIHHOTO JABICHUS U YaCTOTHI
CEpIIEUYHbIX COKpallleHui. PaccMarpuBanuch ue-
THIPE BHJIAa TOHOMETPOB: TPUOOP IS TIOTHOTO
aBTOMaTtuueckoro usmepeHus AJl ¢ MaHxeroi
Ha 3aI5ICThe; MEXaHWIECKHI TOHOMETD; TIPHOOpP
JUTSI TIOJTHOTO aBTOMAaTHIECKOTO m3MepeHus Al
Ha 1uieue; npubop it u3mepenus AJl Ha ruieue
nojlyaBroMarnyeckuid. PaccunTanHble Ha oOc-
HOBE JKCIIEPUMEHTAIBHBIX JaHHBIA 3HAYCHUS
aOCOJIFOTHOM TOTPENTHOCTH JIeXKAT B TIpenenax
3-8 mm.pr.cT. [3]. Hamuame momoOHBIX mcce-
JIOBaHUH yKa3bIBa€T Ha IKHU3HECIIOCOOHOCTh
MeTtona usMepeHus AJl ocunioMeTpudecKum
METOJIOM, U B 3TOU CTaThE peub MOUJET O pea-
JU3AIUN TaHHOTO TIPUHITUTIA C TPUMEHEHUEM
OJTHOTO JTaTYMKa JaBJICHUS W OAMHOYHOU KOM-
MPECCUOHHON MaHKEThI.

Llenb uccnenoBaHus 3aKIO4aeTCs B Ompe-
JICJICHUM W OIMUCAHUU NPUHLHUIA U3MEPEHUS
A/Jl, ocymIecTBIsIeMOro OCIIIIIOMETPUIECKUM
METOZIOM.

MarepuaJjibl 4 MeTOAbI UCCIETOBAHUS

Jlns ompenenenus muama3zoHa HU3MEPCHIUS
apTepHUaIbHOrO JIaBJICHHUS HEOOXOAMMO 3HATh
3HAYEHUs] OABIECHHS Il OTHENbHBIX KaTero-

puii. B xiaccudpukanum BcemupHoit opra-
HU3AIUU 3[[PaBOOXPAaHEHHs] TPUBEICHBI HOP-
™Mbl A/l y nmm, crapiie 18 jer, mpuBeaeHHBIE
B Tabnuie [4]. C Bo3pacTtom HOopMasibHOEe Al
y MHOTHX JIOACH OTKJIOHSETCS, YTO CBHUJC-
TENbCTBYET O HapyLICHUsX B paboTe cepred-
HO — COCYIHCTOH CHUCTEeMe, ITPH ATOM, Kak T0-
Ka3aJli MHOTOYHCIIEHHBIE NCCIIEOBAHUS, TaKe
B TEUCHME CYTOK Y uesnoBeka n3mensercs A/l
OTO CBfi3aHO ¢ (PUBHMYECKOW aKTUBHOCTBHIO,
MICUXOAMOIIMOHATIBHBIM ~ COCTOSIHUEM, — IPHU-
eMoM THUInK U apyrumu (axropamu. Taxxe,
HAMEETCS «TUTIEPTOHMS OeIoro xamaray — Gopma
apTepUaAIbHOM TUIEPTEH3UU, NP KOTOPOW IO-
Boimienue AJl > 140 w/unu > 90 MM.pT.CT. OTMe-
YaeTcsl TOJIBKO Ha MpHEMe y Bpaya, a TpH U3-
MepeHuu A/l MeTosoM ToMaIrHero MOHUTOPH-
poBanus AJl (JIMAJl) w/mmu cyTodHOTO MO-
mutopupoBanns AJ] (CMAJl) moxa3arenu
AJl — B mpesenax HOPMaJbHBIX 3HaUEHUH [5].
[Tpu oOcnenoBaHuM MAMEHTOB C MOJO3PEHU-
€M Ha HapyleHHs padOoThl CEPACYHO — COCY-
JUCTOM CHCTEMBI BEJIETCSI MOHUTOPHHT U yUYET
mMeHeHus AJ] B TeueHue cyTok. 3a mepuon
¢ 2010 roma mo 2019 rox ymcno 3aperucTpu-
POBaHHBIX JIMI[ C apTepHalbHOW THUIIEPTOHU-
et B Poccuu yBenmumioch Ha 5,4 miH (46%),
¢ 11,78 2010 no 17,1 mnu B 2019 roay [6].

Hopwmpbl apTepuanbHOro AaBleHUS
o knaccuduraru BO3
y qu crapiue 18 net

Kareropus AJ] CAI JAAL
OnTumansHoe <120 <80
HopmansHoe 120-129 | 80-84
BbICOKOE HOPMAJILHOE 130-139 85-89
AHI‘epI/IaHbHaH TUIICPTOHMS 140-159 90-99
1-i1 crenieHn
AprepualibHasi TUIIEPTOHUS 160-179 100-109
2-ii cTerneHn
Agrepnanbﬂaﬂ THITEPTOHHUS >180 >110
3-ii crenenn _ _

B o6mem cirygae cauraercs, aro npu CAJL
menbiie 100 u JIA /] mensine 60 MM.pT.CT., Ha-
CTyIaeT COCTOSIHHE TUIIOTOHHH, MPH KOTOPOM
y TManueHTa HaONIoaeTcss YCTalOCTh, COHJIH-
BOCTh, ciabocth. Juana3zon 3HaueHmii CAJ|
JUIS KaKIO0H KaTeropuy 3HAYMTENILHO MIUpE,
yem 3HadeHud JIAJ], mostomy juist obecreue-
HUSl TOYHOCTH U3MEPEHHUH HEOOXOIUMO Y4H-
THIBaTh UIMEHHO MaJiblii muama3oH [IAJ], uToOb1
WCKJTFOYUTH HEBEPHOE OTpeIeTICHNE KaTeTOprH.

CyTb OCHIUIOMETPUYECKOTO METOoJa W3-
MEPEHHUS apTePHAJILHOTO JIABJICHUS 3aKJIHO-
4yaeTcs B PErHCTpallii U aHaJIu3e MyJIbCalluil
JIABJICHUSI B MaHXKETE, COKMMAIOIICH apTeputo,
B MIEPHO/IBI KOMIIPECCUU U JIEKOMITPECCHUU BO3-
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Iyxa B 9Toi Mamxete. J{7s oOecnieueHust moy-
YEHUS JJaHHBIX 00 N3MEHEHUSX JaBJICHUs [IpU-
MCHAIOT OaT4YUK C COOTBCTCTBYIOIMMU JTUHA-
MUYECKUMU XapakTepuctukamu. Ha pucynke 1
IIPUBENECHO OCLMJUIOMETPUYECKOE OIIpenere-
HUE apTepHanbHOro AasieHus. llpu miaBHOM
YMEHBIIECHUH AABJICHUS B MaH)KeTe HeoOXo-
JMMO PETHUCTPUPOBATh aMILUIUTYy KoJieOaHHi
JaBiieHus B Hell. Jlajee omnpenensercs cpenHee

Dasnesns —» 170
B MaHxeTKe

182 154

Asnnurypa
ocuMNNAUMA (xonebanmin)

" 0 D

JuHamMudeckoe nasieHue AJlcp.auH, KOTopoe
OyZeT COOTBETCTBOBATh TOMY JAAaBJICHHUIO B MaH-
JKETE, MMPU KOTOPOM aMIUIUTY/Ia (pa3Max) KoJie-
OaHuii OyIeT UMETh MAKCUMAJIbHYIO BEJTUUUHY
(cpennee naBnenue no Maprero). [To peskomy
WM3MEHEHHWIO aMILTUTY/] ITyJbCAIlii B MaHKETe
MOYKHO OIIpENIeIUTh MOMEHTHI, KOTJa aBlie-
HUE B HEHl CTaHET MEHbINIE IUACTOINYECKOTO
u 6ombIle cucronuyeckoro [1, c. 8].

sssmssssssmsmasanE

sssmssssssssnanns

ININIImi

Bpema —

Puc. 1. Ocyurnomempuuecrkoe onpeoenenue apmepuaibHO20 OAGIEHUs.

3BYKOBbLIE ABNSHHUA

Hap apTepuen
HWIKE MECTa NEPEXATHA

MAHKETON n

o 8 8 § 8 §

OCUMARALMM AABACHHA
Bo3gyxa
B MaKKeTe

Puc. 2. Ocyunnoepammol umnynvcoe ¢ damuuxa oagienus u Mukpogona (damuurxa Kopomrosa)
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[Ipy 3TOM Ba)XKHO MPABUIIBHO ONPEACIUTH
CKOPOCTb CTPABIMBAaHMUs BO3IyXa W3 MaHXXe-
Thbl, T.K. IIPpU MEIJICHHOM CTpaBJIMBAHUU IIPO-
LECC U3MEPEHHUsI YBEIUUMBACTCS BO BPEMEHH
1 Ha4YHET JOCTAaBJISATH TUCKOM(OPT MAIHEHTY.
CanmkoM ObIcTpOe CTpaBiIMBaHHE HE I03BO-
JIUT IPOBECTU KOPPEKTHBIC U3MEPEHUSL.

B cooTtBeTCTBHUM C TEXHOJIOTHEH METOIa,
cHayalla CTPOUTCS Orudaromas MMITYJIbCOB,
MocJie oTnpenesieTcss MAaKCUMyM Orubaromei
AMax, 3aTeM HaxoIsATCs XapaKTepHbIE TOU-
ku Al m A2, KOTOpble COOTBETCTBYIO (ha3am
Haganma A2 u koHIa Al 3BYKOBBIX SIBICHHI
npu peructpaunu AJl mo merony Koportkosa
(pucyHoxk 2).

OKCHEpUMEHTAIBHO  YCTAHOBJICHO, YTO
aMIUIUTYJla «KOJIOKONa» B Touke Al, paBHas
1/2 Amax, COOTBETCTBYET YPOBHIO IHACTOIH-
YECKOIo JIaBJICHUs, a aMIUIUTYJA «KOJIOKOJIa»
B Touke A2 paBHas 2/3 Amax, ompenenseT
YPOBEHB CUCTOJIMYECKOTO JaBJICHHUSI.

Tak, st onpenenenust A/l crourtes rpa-
(bUK 3aBHCUMOCTH aMIUTUTYA «OCLHUIIIOMETPH-
YECKOIo MyJIbCay OT JAaBJICHUS B MaHKETE, KO-
TOPBIA MMEHYETCSI «KOJIOKOJIOMY, WIIU OCIUII-
noMeTprueckoil kpuBol (pucyHok 3). Ilo ocu
abciyce OTKIIAIbIBACTCS IaBICHHE B MaH)KETE
(cmeBa HampaBO OT OOJNBIIETO K MEHBIIEMY),
[I0 OCH OPAMHAT — COOTBETCTBYIOLINE 3HAYE-

MyAscauum 43BNESHUA B MaHXETe MM.PT.CT

HUS aMIUATYyA mynscanuii. @opma rpaduka,
HECMOTpsl HAa OTIMYME OT MAalMEHTa K Halu-
€HTY, U JiaXKe, y OJHOIO HAallUEHTa B TE€UEHUE
HEOOIBIIOTO OTpe3Ka BPEMEHH, SBISICTCS J0-
BOJILHO TOYHBIM HHAMKATOpoM ypoBHe A/l
[Ipu ycnoBuun nmpoBeneHNs KOPPEKTHBIX H3Me-
PEHUH, KKOJIOKOJI» UMEET EIMHCTBEHHBIH, SIPKO
BbIp@)KEHHbIN MakcuMyM. CpeliHee reMoJuHa-
MHUYECKOE JABJICHUE OMPEACIICTCS KaK TaKoe
JaBJieHWEe, TPH KOTOPOM 3aperucTPHpOBaHa
MaKcHMaJbHas amIuMTyna (AMax) OCLMILIO-
METPUYECKOTO IyJbca (TIOJIOKECHUSI MAKCUMY-
Ma «KOJIOKOJIa»). Jlanee, Ha OCHOBE IIOJIy4CH-
HOI'0O 3Ha4YCHUA CPECAHETO rEMOANHAMUYCCKOTO
AJl, ¢ UCTIONB30BaHUEM CIIEIUANBHBIX ajro-
puTMOB aHanu3a, Beraucisiercss CA/l mo neBoit
yactu rpaduka, u JAJl o npasoii ero yacrtu.
I'papmueckn mporecc ompeneneHust n300pa-
JKeH Ha pucyske 3 [1, c. 9-10].

WHorna BBIIENSIOT OTACTBHO TaXOOCIHII-
JIOMETPUYECKUH METOA, KOTOPBI OCHOBaH
Ha TeX K€ MPUHLIUIAX, YTO ¥ OCHUIUIOMETpHUYIE-
CKHM, HO OTJIMYAETCA TeM, YTO PErUCTPUPYIOT
HE MyJTbCOBBIC KoJieObaHust 00beMa cocya, To-
BEPrarolierocss KOMIPECCUH M JAEKOMIIPECCHH,
a CKOpPOCTb W3MeHeHus 3Toro oobema. [lpu nn-
TepHpeTauuyd KpUBOH paccMaTpUBAIOT HE aM-
IUINTY/bI KoJleOaHui, a «3anajaHue» B HKHEM
YYacCTKe TaXOOCHIMIIIOrPaMMBI (PUCYHOK 4).

Amax
+ CpepgHee Afl

! = 140
120

o |

F

H

L]

:

:

=

9
0

Bpema

K wa
.4,=-:'£-,4

max

Puc. 3. Onpedenenue no ocyuniozpamme UMnYibCo8 Cpeone2o cemoounamuieckozo A/,
cucmonuuecxkoeo A/l (A2) u ouacmonuuecxozo A/ (A1)
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Puc. 4. TCZXOOCHM/ZOZP(IMMG u Kpuedas usmenenus OasJleHUsL 8 MAHJCeme

Yempoicmbo Aamyux dabrerua
Ynpabnenss - loduro )

i
Kernpec cuovras Umiuep - nepexodix Cmpabnubavuui
Hawxema KA

Komnpeccap

Puc. 5. Cmpykmypnas cxema ycmpoucmea peanuzayuu npUHYUNd usmepeHusl
apmepuanbHo20 0a61eHUs OCYUWILLOMEMPULECKUM MEMOOOM C NPUMEHEHUEM
00H020 0amuuKa 0aeieHUs U OOUHOYHOU KOMNPECCUOHHOU MAHICeNbl

[losiBneHue «3ama3faHus» COOTBETCTBY-
et JJAJl. YTonmenue nepes BOCXOMAIIEH Ya-
CTBIO — «BOJIHA 3aKpBITUS» — yKa3blBaeT Ha
cpennee AJl (Allcp.nuH). bokoBoe maBieHUe
(AJ160K.) ompenensieTcs 1Mo YpOBHIO HANOOIb-
hIero «3amnazaaHus». HakoHen, ncuesHoBeHUeE
myJbcallMid ykasbiBaeT Ha JgocTwkeHne CA[J
[1,c.12].

Pe3yabTarhl HcciaenoBaHus
H UX 00Cy:KIeHne

i peanuzaudy OpUHLOMIIA H3MEPEHHUS
apTepUaJbHOIO0 [JaBJICHUS OCLUIIOMETpHUE-
CKMM METOJIOM C IPUMEHEHHEM OJJHOTO JaT4yH-
Ka JaBJICHUS U OAMHOYHOW KOMIIPECCHOHHOM
MaHKeThbl pa3paboTaHa cienyromuas CTpyKTyp-
Hasl cxeMa, IpUBEICHHAsl Ha PUCYHKE 5.
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B nepBblii MOMEHT BpEMEHH YCTPOUCTBO
YIpPaBICHHUS I10CJIE IHPOXOXKIEHUS HHHUIMA-
JU3allMM  BKJIIOYAET KOMIIPECCOp, KOTOPBIi
COCIMHEH TPYOKOW C WITyLEepoM — Iepexoi-
HUKOM, H K HEMY € MOJCOCIMHEHA OTHOKa-
MepHas KOMIIPECCHOHHAsi MaHXeTa (C OfHOH
TpyOKoif). Bo3ayx B MaHXKeTy mepea u3Me-
peHneM OBICTPO HArHETAeTCsS 10 BEIWYHHBL,
npesbimatomein CAJ[ na 20-30 Mmm.pt.cT. (110
HCTEUCHHIO MYNbCa), IOCIIE YEro yCTPOUCTBO
YOpPaBICHHUS OTKIIOYAET KOMIIPECCOp M MOJI-
KJIIOYAET CTPAaBJIMBAIOLIMN KJIallaH, KOTOPBII
TaKKe MOJCOECIUHEH K IUTYLEpy — Hepexol-
HUKy. CKOpOCTH CTpPaBIMBAHHUS COCTABISET
1-5 MM.pT.cT. B cexkyHay. [lockonpky u3me-
penus AJl MoryT nocrurarh 3HadyeHui 180-
200 MM.pT.CT. U naxe Ooiee, HEOOXOIUMO
HMMETh 3aI1ac CO3/1aBa€MOI0 JaBJICHUS B ITHEB-
MocucTemMe (mocrtarouno n0 300 MM.pT.CT.).
VYpoBeHb NaBICHUS B MaH)KETE€ HENPEPBIBHO
H3MepsieTcss OAMHOYHBIM JIATYUKOM JJaBJICHUS,
nH(popManus ¢ KOTOPOro MOCTYNAET B yCTPOU-
CTBO yIIpaBieHus. JlaT4uK nMeeT OJUH BbIBOA
JUIsl IOJIKJIFOUEHUS K IITYLEPY — IIEPEXOAHHUKY,
W KaK CJICJICTBHE, K 00IIel MHEBMOCHCTEME.
MaxkcumanbHBI YpOBEHb M3MEPSIEMOr0 JaB-
JICHUSI JaTYUKa JOJKEH PaBHBIM MITH OOJIbILE,
YeM y KOMIPECCUOHHOU MaHkeThl. [1o OKOH-
gannu wm3mepenus CAJl n JIAJ] crpaBmu-
BaIOHH/Iﬁ KJIaltaH OTKPBIBAC€TCA IMOJHOCTBIO
YCTPOMCTBOM YTNPaBICHUS U CITYCKAET BO3AYX
13 MaHXeTbl. OTIIHYUTETHHOU 0COOCHHOCTHIO
peanu3anuy Takoro METO/a U3MEPEHHUS SIBIISI-
€TCsl TO, YTO MCIIOJIb3YETCsI AAaTYMK C OIHOM
TPYOKOH, U3MEPSIONINI JaBIeHHE B MTHEBMO-
cuctemMe. ITO YKOHOMHUT MECTO U Y/IELIEBIsIeT
U3JeNne, Mo CPaBHEHMIO C YCTPOICTBOM, T
MPUMEHSIOTCS JaTYUKU C JBYMS IOPTaMH,
WIM TAE IPOLECC H3MEPEHUS NPOUCXOIUT
IIyTeM CpaBHEHUs U IepecyeTa U3MEpPEHHO-
T'0 3HAUYCHUA JaBJIICHUA C DTAJIOHHBIM. TaK)Ke,
HCIOJIb30BAHNE KOMIIPECCHOHHOW MaHKEThI
C OJIHOH TPYOKOI1, SKOHOMHT MECTO U yJICIIEB-
JIeT W3NeNue, W, SBisieTcs Oojee YmOOHOM,
110 CPAaBHEHMIO C MAaHXXETOM C JIByXKaMepHOU
MaH)XeTOW ¢ AByMs TpyOkamu. B Hacrosmee
BpEMsl M3TOTABIMBAIOTCS JATYUKU JaBICHHS
¢ IM(POBBIMU M AHAJOTOBBIMH BBIXOAHBIMH
CUTHajJaMHu. B cBoro odepenb, aHaJIOroBbIE
BBIXOZHBIC CUI'HAJIbl MOTYT OBITh yCHUJICHHBIE
U HE yCHJICHHBIE.

3aKkJIroueHue

Ha ceronssiinuii AeHb CyI1I€CTBYET MHOTO
nprOOPOB, MPEHAZHAYCHHBIX IJISI H3MEPEHHUS
apTepUaIbHOTO IABJICHUS, KAK B MEITUIIMHCKUX
YUPEKACHUSX, TaK U JUIsI JOMAIIHETO UCTIOJIb-
30BaHMs, HO MpoOJIeMa TOYHOCTH aBTOMATH-
YeCKUX M3MEpPEHHH [0 CHUX TOp aKTyalbHa.
I[J'If[ TMOBBIMICHUA Ka4€CTBa U JOCTOBECPHOCTHU
HU3MEpEeHUH HEOOXOOMMBI CXEMOTEXHHUYECKHUE
PELICHUS U CIOXKHBIE MPOrPaMMHBIE aJITOPHT-
MBI 00pa0OTKH MaHHBIX, YTOOBI OCIHILIOME-
TPUUIECKHHA CITOCO0 OBLT pealn30BaH B ITOTHON
Mepe. [Ipu peanuzanuu merona HEOOXOAMMO
YUUTHIBATh CTAaTHCTHUECKUE [aHHbIC Mallu-
CHTOB Pa3HBIX BO3PACTHBIX TPYI, a TaKKe,
o0ecreunTh NPaBUIBHOCTh M3MEPEHHH, JdaxKe
MIpH HEKOPPEKTHBIX YCIOBUAX. JJocTOMHCTBOM
METOZa SIBISIETCS BO3MOXKHOCTH HCIIONTHEHUS
B NOPTaTUBHBIX YCTPOMCTBAX, IPU UCIOJIb30-
BaHHM KOTOPBIX, HE TPeOYIOTCS ClielHabHbIC
3HAHUSI U HET HEOOXOIMMOCTH B NPOBEACHUH
HU3MEPEHUN BPauOM.
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AHAJIN3 U PABBUTHUE JOINOJTHUTEJBHBIX YCJIYI B COEPE
INEPEBO3OK I'PY30B KEJE3HOAOPOXHBIM TPAHCIIOPTOM

SkoBuena E.I'., Apmoa JI.H.

DI'BOY BO «Cubupckuii 2cocyoapcmeennblil yHusepcumem nymei coooujenusy, Hosocubupck,
e-mail: elenaaplaeva@yandex.ru, arshba@stu.ru

AunHoTanus. /I cCoBpeMEHHOH OM3Hec-Cpeibl XapaKTepHa BBICOKAs! CTCHCHb TPAHCIOPTHBIX JTOTUCTHICCKHX
orepaluii, CnocoOCTBYIOIMX PA3BUTUIO MPEANPUATHH 1 10CTUKEHHIO SKOHOMUUYECKHX Leseil. CylecTBeHHYIO polib
B peaM3aLUH JIOTHCTHYSCKOTO OTEHIIMANIa CTPAHBI BBITONHSIIOT TPAHCIIOPTHBIE IIPEAPHUSTHS, paboTaromue Ha oc-
HOBE KEJIE3HOJOPOXKHBIX MmyTel. B wactHocTH, AO «PXK/]» BBINOIHSAET POSb KIIIOUEBOTO MOCTABIIMKA TPAHCIIOPT-
HBIX JKEJIE3HOIOPOKHBIX YCIIYT 110 rpy3onepeBo3kaM. OJIHAKO CIPOC Ha YCIIyTH IPy30IepEeBO30K MOKET CHUKATHCS,
100 IpeAnpHsATHEe MOXKET (GOPMHPOBATH YITYLICHHYIO BBITOIY B PE3yIbTaTe HEIOCTATOYHOIO 00bEeMa CEPBHCHBIX
YCIIYT, YTO ONpeeNAeTCs HePedHeM JOMOTHUTENbHBIX YCIyT, KOTOpbIe HANPSAMYIO BIMSIOT Ha peanus3aluio 6a3o-
BBIX ycuyr. IIpejiarasi JOMOTHUTENBHBIC YCITYTH, MPEANPUATHE MOXKET YIIyUIIUTh CBOKO KOHKYPEHTOCHOCOOHOCTh
1 3aHHTEPEeCcOBaTh OONbIIE KIMEHTOB, YTO IIOMOXKET COXPAHUTh MM YBEIUIHTH 00bEM IPy30HepeBo30K. OCHOBHBIM
MeTonoM cbopa uHbOpManuK B paboTe MOCIYXII Opoc B (opMe aHKeTHpoBaHust MetonoM Jenbbhu. B pesymsra-
Te MPOBEJICHHOTO OMpoca ObLIN BBISABICHBI ()AaKTOPhI, OrPAHUUMUBAOIINE U CTUMYJIMPYIOIIME Pean3aiiio 6a30BbIX
YCIIyT PerHOHAIBHOTO IEHTPa (PHPMEHHOTO TPAHCIIOPTHOTO OOCITY>KHBAaHHs. BBISBIICH psis IPOOIEMHEIX BOIPOCOB,
MPEMATCTBYIONINX HanOoIee MOMHOM peanu3aiuy 0a30BbIX YCIyr IEHTpa. B kauecTBe MHCTPYMEHTA MOBBILICHHS
9((HEeKTHBHOCTH peaT3aliy ero 6a30BBIX YCIYT MPEUIOKEHBI MEPHI IO BBOAY HOBBIX JOMOIHUTEIBHBIX YCIYT.

KiioueBbie cj10Ba: 10NOTHHTEIbHbIE YCTYTH, 0a30BbIe YCJIYTH, FPY301ePeBO3KH, J0JT0CPOYHOE COTPYIHHYECTBO, CEPBHC
NepeBO30K I'Py30B, TPAHCIOPTHBIE YCJIYTH, TPY300THPABHTEIb

ANALYSIS AND DEVELOPMENT OF ADDITIONAL SERVICES
IN THE FIELD OF CARGO TRANSPORTATION BY RAILWAY TRANSPORT

Yakovtseva E.G., Arshba L.N.

Siberian State University of Communications, Novosibirsk,
e-mail: elenaaplaeva@yandex.ru, arshba@stu.ruSiberian

Annotation. The modern business environment is characterized by a high degree of transportation logistics
operations that contribute to the development of enterprises and the achievement of economic goals. A significant
role in the realization of the country’s logistics potential is played by transportation enterprises operating on the
basis of railroads. In particular, JSC “Russian Railways” performs the role of a key supplier of transportation railway
freight services. However, the demand for freight transportation services may decrease, or the enterprise may form
a lost profit as a result of insufficient volume of services, which is determined by the list of additional services
that directly affect the realization of basic services. By offering additional services, the enterprise can improve
its competitiveness and interest more customers, which will help to maintain or increase the volume of cargo
transportation. The main method of collecting information in the work was a survey in the form of questionnaire
Delphi method. As a result of the survey, the factors that limit and stimulate the implementation of basic services
of the regional center of firm transport service were identified. A number of problematic issues preventing the most
complete implementation of the basic services of the center were identified. Measures to introduce new additional
services were proposed as a tool to improve the efficiency of its basic services realization.

Keywords: additional services, basic services, cargo transportation, long-term cooperation, cargo transportation service,
transportation services, shipper

B ycnoBusix ObICTPOro pa3BUTUS TEXHOJIO-
THH 1 pOCTa KOHKYPEHIIMH Ha PhIHKE JOTHCTHU-
KH, YAOBJIETBOPEHUE MOTPEOHOCTEH KIIMEHTOB
CTaHOBHTCS KITIOUEBBIM (DAKTOPOM YCIIELIHOM
JeSITeIbHOCTH TPY30IEPEBO3YHUKOB. YIIOBJIET-
BOPEHHOCTb IOTPEOHOCTEH I'Py300TIpaBUTE-
JIell UMeeT MpsiMOoe OTpaskeHHe Ha peryTaluu
IPy30TE€PEBO3YMKOB 1 UX YCIEIIHOCTH Ha PBIH-
ke. Kommanuu, crocoOHbIE TPENIoOKUTh 3¢-
(eKTHBHBIE W HMHHOBALMOHHBIC PEIICHUS
JU1s1 yIOBJIETBOPEHUS IOTPEOHOCTEH KIMEHTOB,
HUMEIOT IPEUMYILECTBO Iepe]] KOHKYPEHTaMu.
[TosTomy BoOmpochl aHanu3a U (opmupoBa-
HUS HalPaBJICHUH Pa3BUTHS TOTIOTHUTEIBHBIX

YCIYI PErHOHaJbHOTO LEHTpa (UPMEHHOIO
TpancnoptHoro oocimyxuanusi OAO «PX]»
SIBJISIFOTCSL aKTYaJIbHBIMU JUISl YAOBJIETBOPEHUS
NOTPeOHOCTEH TPY300TIpaBUTENEH B COBpE-
MEHHBIX YCIOBHSIX.

OpfHUM U3 KPYHNHEHIINX IPy30IepeBO3UH-
koB CBep/yioBckoi obnactu siBisietcst Cep/i-
JIOBCKUH LEHTP (UPMEHHOTO TPAHCHOPTHOTO
obcnyxusanus (THDTO), koTopoe peanusyer
YCIYTH TPy30IIEPEBO30K IO MATH CyObEeKTaM
Poccuiickoit denepaunu: Ilepmckomy kpato,
CaeptoBckoit oomactu, TroMeHCKo# 00acTw,
XaHTbI-MaHCHIICKOMY aBTOHOMHOMY OKpYTYy
u SImano-HeHenxoMy aBTOHOMHOMY OKpPYTY.
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Jlms CeepamoBckol 007acTH XapakTepHa
cHCTEMa TPaHCHOpPTa C Pa3BUTON MH(PACTPyK-
TYpoO#l, KoTopas CIOCOOHAa YIOBIETBOPSTH
HE TOJILKO MOTPEOHOCTH 00JIacTH B Tpy30I1epe-
BO3KaxX, HO M oOecreunBaTh YIOBICTBOPECHHUE
CIIpoca Ha CONPEAEIbHBIX TeppUTOpUsX. CBepa-
JIOBCKasl 00JIaCTh SIBJISIETCS] OHUM U3 KPYIHBIX
TPAHCIIOPTHBIX Y3J10B, KOTOPBIi 110 IOKA3aTeI0
TUTOTHOCTH TPAHCTIOPTHON CETH IMPEBOCXOAUT
AHAJIOTMYHBIN CpelHUI MoKa3aTenb 10 CTPaHe.
B gacTHOCTH, 5TOMY CIOCOOCTBYET TO, UTO OHA
3aHMMaeT MNPEUMYILIECTBEHHOE I€OIOINTHYE-
CKO€ IOJIOKEHHE, 3 IMEHHO UMEET CPEAUHHOE
pacroyoKeH:e 10 OTHOIIECHUIO K eBPOTIEHCKUM
1 a3UaTCKUM YacTsIM CTPaHbI 10 5KOHOMHYECKO-
My ¥ reorpaguyeckoMy MPUHLUILY, HAXOAUTCS
Ha TEPECeYeHUH IPY30MOTOKOB TPAHCKOHTH-
HEHTAJIPHOTO XapakTepa, @ MMEHHO CBIPbSI U TO-
Bapos [1, c.16].

Kpowme Toro, mist CBepiiioBckoil obmactu
XapaKTepHO TNPUTPAHUYHOE PACIIONOKEHUE
no orHomeHuto k Kasaxcrany m pecmyOnu-
kam CpemHeit A3um, 9TO TaKKe CIIOCOOCTBYET
(bopMHpOBaHUIO TPY30MOTOKOB. B pesynbrare
dbopMupoBaHHs TpeHIAa AWHAMHUKH POCCHH-
CKUX HSKOHOMHYECKHMX HHTEPECOB K CeBepy
1 BOCTOKY, CBepI0BCKast 00J1acTh TaKKe pH-
o0peTaeT MPEUMYIIECTBEHHOE IIOJIOKEHUS,
TaK KaK paclojaratorcsi B LEHTPE I'eONONHU-
THYECKOTO TPOCTPAHCTBA, YTO TO3BOJSIET 00-
nactd (OPMUPOBATh AKTHBHBIA TPY30TOTOKH
U pa3BUBATh KOMIUIEKC IOIMOJHHUTENBHBIX YC-
JIYT IPYy30I€PEBO3KH.

CTpyKTypa OCHOBHBIX I'DYy30B, KOTOPBIE
(dopmupytotcs Ha TeppuTopun CBEpIUIOBCKOM
o0nacTu, MpuBeAeHA Ha pUCYHKeE 1.

CrpykTypa Ipy30B B peruoHe B 2022-
2023 rT. TIpencTaBlieHa, B TIEPBYIO OYEpENb,
Ipy30MepeBO3KaMi  CTPOUTENBHBIX MaTepHa-
JIOB, YEIbHBIN BeC KOTOPBIX cocTaBui B 2022 I
25% u yBenuumics B 2023 . 1o 26%. Ha Bro-
POM MecTe IO YZIEeIbHOMY BECy IPy30I€pPEBO30K
CTOSIT pyJa M METaJJIbl, YJAeNbHBIH BEC KOTO-
pBIX cocTaBmi cooTBeTCTBEHHO B 2022 1n 16%
u 15%. B 2023 r. ynenbHbII Bec JTaHHBIX TPY30B
yBenruuicst 10 17%, uto 00yclioBIEHO pocTOM
aOCOJIOTHOM CyMMBI IIEPEBO30K JAHHOM.

TH®TO mpenocTaBiseT caeayome BUAbI
OCHOBHBIX H JIOTIOJIHUTENBHBIX YCIYT:

— peanu3yeT MOJHBIN IIUKI 00CTYKHBaHUS
Ipy30TMEepPEBO30K JKEIE3HOAOPOKHOTO TpaHC-
MIOPTOM;

— TIPEJICTABIISET PEIICHHE TPAHCIIOPTHOTO
M JIOTUCTUYECKOTO XapakTepa MpH OpraHu3a-
LUK JIOCTaBKH I'Py30B;

— MPEIOCTaBISAET CUCTEMY JOKYMEHT0000-
poTa pu rpy30NepeBO3Kax;

— peanm3yeT yCIyru Mo B3auMOACHCTBHIO
MEX/y YYaCTHHUKAMH DBIHKa TPAHCIIOPTHBIX
yeayr;

— MPEJOCTABISIET CIEKTP paboT Mo ykpe-
IUICHUIO TPY30B, a TaKKe HX LIeIecoo0pa3Ho-
My pa3MeIleHHIO;

— TMPEIOCTaBISAET yCIYTH MO0 (POPMHPOBA-
HUTO (UHAHCOBBIX PACUETOB;

— KOHKYPHUPYET 110 TAMOKEHHOMY PEeryIIu-
POBaHUIO;

—peanu3yeT CIEeKTP MPOYUX JOMOTHUTEIb-
HBIX YCJIYT B COOTBETCTBUH C IMOTPEOHOCTIMU
KJINEHTOB [3, c. 445].

Crpykrypa rpy3onepeBo3ok  TILDTO
3a 2022-2023rT. mpuBeeHa Ha PUCYHKeE 2.
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Puc. 1. Cmpykmypa epy306 na meppumopuu Ceeponosckou oonacmu sa 2022-2023 2., % [2]
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B X IMHKaTHI ¥ Jlotpebureneckue ToBapsl ¥ MallWHEBl H CTAHKH

® [TpogoBombCTBEHHBIC TPY3Hl M MeTH3BI ¥ CTPOHTEIBHBIE TPY 3BT

B He(rstHbIC TPY3BI H [Tpouce

Puc. 2. Cmpyxkmypa epyzonepesozox TH{®TO 3a 2022-2023 ze.

Taoauma 1

Ilepeuenb rpy30B npeaAnpusITUR-TPYy300THPABUTENEHN, UCTIONB3YIOIINX
nonrocpounoe cotpyauudectBo ¢ THHAOTO mo gannpim 2023 1.

Orpacnp HaumenoBanue rpy3os
IPY300TIIPABUTEIS

XUMHKAThI [Tpou3BOACTBO MPOYUX PE3MHOBBIX M3JEIHM, IPOU3BOACTBE XPOMOBBIX COEIUHE-
HUH TEXHUYECKOH 1 peakTUBHON KBaJIH(UKALNK, TPOU3BOACTBO KPACOK, JIAKOB 1
AQHAJIOTMYHBIX MATEPHAJIOB [l HAHECEHHS TOKPBITHH, MOTUTpapUIecKnX Kpacok
1 MaCTHK, IPOU3BOJCTBO (hapMaleBTHUECKUX CyOCTaHIIMI1, TIPOU3BOACTBO JIeKap-
CTBEHHBIX NPENapaToB M MaTEpHalIOB, MIPUMEHSAEMbIX B MEJUIMHCKUAX LENAX U
BETEpPUHAPUH

[Torpeburensckue [Tpon3BonCTBO BepXHEH ONEkKAbI U3 TEKCTWIILHBIX MaTepHajoB, MPOHU3BOJCTBO

TOBApPHI CIIETIONIE)KTBI, TIPOM3BOACTBO HATSIFHOTO OENbs, IPOM3BOACTBO (POTOMITOP M (O-

TOTIONH, IPOU3BOJICTBA HHCTPYMEHTA

[IpousBoncTBO MamMH U 000PYIOBaHUS JUIS JOOBIYH MOJIE3HBIX HCKOIAEMbIX H
CTPOMTENBCTBA, TOPIOBIISL ONTOBAS IPOYMMH MalllMHAMH, IPHOOpaMH, armapary-
poli 1 000pyI0BaHNEM OOLICTTPOMBILIJICHHOTO U CIICIMAIbHOTO Ha3HAYCHHS

IIpon3BoaCTBO MHBa, MPOU3BOACTBO Xjie0a M MYYHBIX KOHAUTEPCKUX W3ICIIHIA,
TOPTOB U MUPOXKHBIX HEJTUTETLHOTO XPaHEHHsI, TPOU3BOACTBO KaKao, IOKOJIaaa,
MIPOM3BOJICTBO KOJOACHBIX U3ICITHI

MaImvHbl U CTaHKH

IIponoBosbcTBEHHBIE
Tpy3bl

CtpyKTypa Tpy30lepeBO30K LEHTpa B
2022-2023 rr. mokasaja, 4To HauOoJsiee Ya-
CTO B TIEPEBO3KE yYacTBYET TAKOW Ipy3 Kak
XHUMUKATHI, YZ[eHBHBIﬁ BE€C KOTOPLIX 3aHUMaA-
er B 2022 . 19% u yBenuuuBaercs B 2023 1.
1o 20%. Ha BropoM mecTe cToaT motpedu-
TEJIbCKUE TOBAPHI, YICIbHBIH BEC KOTOPBIX
coctasuia 2022 1. 17% u yBenuuuics 1o 20%
2023 r. IlepeBo3ka MOTPEOUTEILCKUX TOBA-
POB MABJIACTCA CTPATCTUUYCCKUM CETMECHTOM
IPy30IMEpPEeBO30K, TaK KaK MMEET MOTCHLHAT

pPa3BUTHS, OCHOBAaHHBIM Ha KOHTEWHEPHBIX
nepeBo3kax. [ py300TnpaBUTENd  JaHHOTO
CEerMeHTa — TOPTOBbIE MPEANPHUITHS UCIOb-
3YIOT CEPBHUCHBIC YCIYTH B OCHOBHOM JIOTIOJI-
HUTEJIBHOTO XapaKTepa, KOTOPhIC YIPOIIAIT
JUIsL HUX TPOIEAYpPY OTIPaBKH TOBapoB. [ py-
300TIPABUTENSAM XHMHKATOB TaK)KE Ba)KHBI
JIOTIOJTHUTENIbHBIC YCIYTH, TaK Kak JaHHBIH
Tpy3 SIBISETCS CHEMUPUIECKUM U TpedyeT
AOMOJHUTCIIBHOTO Yy4YaCTusl OpraHu3aTropoB
rpy3omnepeBo3ku [4, c. 35].
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Yemyramu 1o Tpy30IiepeBo3KaM B pETHOHE
mob3ytoTcst 6onee 2500 Tpy300TIIpaBUTENICH.
Kpynueimmmu rpy300TIpaBUTEISIMI U3 HAX
siBysitoTest Oosiee 130 mpeAnpusiTuii, KoTopbie
dhopmupytror 90% obGopora. [lepedens Tpy30B
OPpEANPUITHI-TPY300TIPaBUTEICH, UCIIONb3Y-
IOIUX JIOJITOCPOYHOE COTPYAHMYECTBO Ha OC-
HOBE JIOTOBOPA, MIPEACTABICHBI B Ta0mmie 1.

C uenpl0 M3Y4YCHHUS MOTPEOUTEIHCKOTO
cIpoca Ha ycIyru, npegocrasisiemble CBep-
soBckuM THDTO, ObLT TpoBeIeH OIIPOC Mpe-
CTaBUTENECH  NpeANpUATHH-IPY300TIIpaBUTE-
JIeH, UCTIOB3YIOIINX I0JITOCPOYHOE COTPYIHH-
YECTBO HAa OCHOBE JIOrOBOpa 1o AaHHbM 2023T.
AHKeTa cocTosyla U3 8 BONPOCOB 3aKPHITOrO
tuna. Beero Obu1o onpomeno 96 npencrasu-
Tened npeanpUsITUI-rpy300TIpaBUTENCH.

s aHanu3a gaHHBIX YIOBIETBOPEHHOCTH
ycayraMu INpeAnpUsTUN-IPY300TIPABUTEIICH,
B MEPBYIO OYepe/lb, PyKOBOJAUTEIIO OpraHu3a-
LMY TIpeiaraaoch Ha3BaTh YCIyTH, CTUMYIH-
pyIOILIME Ha AOJITOCPOYHOE COTPYAHHYECTBO.
[IpennpusTrsa-rpy300TIPaBUTEIH, HUCIIOIB3YIO-
e JOITOCPOYHOE COTPYIAHUIECTBO HA OCHO-
BE JIOTOBOpPA, OBUIM €IMHBI BO MHEHUH O TOM,
YTO KIJIOUEBBIMHU YCIyraMH IPU OpraHu3aluH
0a30BOH YCIIyTH SIBIISIFOTCS:

— TPaHCIOPTHO-OKCIICAUIIMOHHAS YCIIyTa
(ycmyra o pa3paboTKe CXeMBI 110 BHECCHHIO

U3MEHEHHUM B MeCTHbIE TEXHUYECKHUE YCIOBUS,
[0 TPOBEJCHUIO KOMHCCHOHHOTO O0OCIIeoBa-
HUS KEJIC3HOJOPOKHOTO XO3SHCTBA 3asiBUTEIIS
[0 BBIJAYEC TPY30MOIYYATEII0 TaMOXKECHHBIX
IPy30B B COOTBETCTBHH C JICKJIApAIIUCH;

— BBIJIaua PacueTHO-(PUHAHCOBBIX JIOKYMEH-
TOB 3a TEKYIIUH TIeproJ] (CrpaBKa O pacueTax,
MIPIJIOKEHNE K aKTy CBEPKH pacderoB, Iepe-
YCHB MEPBUYHBIX JIOKYMEHTOB, aKT OKa3aHHBIX
yCIyT, cueT-(akTypa, CUeT Ha OIUIaTy);

— XpaHEHHE TPy30B B BaroHaxX O0IIEro map-
Ka, COOCTBEHHBIX W apeHJOBaHHBIX BaroHax
B 30HaX TAMO)KEHHOTO KOHTPOJISI, PACTIOI0KEH-
HBIX B MECTaX OOIIET0 0JIb30BaHHUsI JKEJIe3HO-
JIOPOXKHBIX CTAHIUM M Ha KEJIC3HOIOPOKHBIX
My TSAX OOIIEro moyib3oBanus |5, c. 610].

Kpome maHHBIX yCIIyT, IpeaIpUATHSA-TPY-
300TITPABUTEIHN OTMETHIIN €IIIe PSIJT YCIIyT, OKa-
3BIBAIOIIMX CYIIECTBECHHOE BJIUSHUE HA JIOJITO-
CPOYHOE COTPYTHUYECTBO (PUCYHOK 3).

HaubGonbmryro 1eHHOCTh AJIs MOTpeduTe-
JIel yCIIyT IIeHTpa MUMEIOT TaKhe yCIyTH Kak
MIPOBEpKa Beca W COCTOSIHUA TPy3a 10 Mpochle
rpy3ormoiydarens (yIeqbHbId BeC PeCIOH/IeH-
TOB, OTMETHBIIUX €€ KaK HauboJiee BaXHYIO,
cocraBul 22%) u nepenaya UHGOPMALMU IO
AIIEKTPOHHOW 1ouTe (yIACNBHBIA BEC PECIOH-
JIEHTOB, OTMETHBIINX €€ KakKk HawmOoJee BaxK-
HyT0, cocTaBui 18 %).

ITpoBepka Beca B COCTOSIHHSA TPY3a MO Mpock0e
TPY30TONyHaTeNns

ObecneucHUE TPY300TNPABHTENCH 3ATIOPHO-
m1oMOHupoBOYHBEIME yeTpoiicTBamu (3ITY),

3aKPYTKaMH
3anonHEHHE HAKIATHOI 34 TPY300THPABUTEIS

Obecneuenue rpy300TIpaBUTENei G1aHKaMu
NEPEBO30YHBIX TOKYMCHTOB B3aMCH
HCIOPUYCHHBIX 110 BUHE I'PY300TIIPABUTENA

BHemnanoOBOE COCTABICHHE M BBIAAYA AKTA
CBEPKH pACYETOB 3a MCCALL

HrapopmMuporaHmue rpy300TIPABHTENS TI0 HX
3anpocy O ABMKEHHH ICHEKHBIX CPEICTB HA
THLEBOM CHETe
KonupoBaneHbIC YCIIYTH NIPH CKAHHPOBAHHH
CXEM IPy30B HA YKENE3HOAOPOKHOM MOABHKHOM
cocTaBe

INepenaua HHPOPMALKH 110 HIEKTPOHHOH NOYTE
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EUROPEAN JOURNAL OF NATURAL HISTORY Ne2, 2024



Economic sciences

OTCyTCTBHE BO3MOKHOCTH
HEMOCPEACTBEHHOTO PYKOBOJICTBA
NOrpy304HBEIMA padoTaMu

Mpouue

HeBo3MOMXKHOTE BHECECHHS KOPPEKIIMIA
(pa3peleHHii), He MPeayCMOTPEHHEBIX
MPABHIAMH TEPEBO30K TPY30B

OTCyTCTBHE BO3MOKHOCTH NEPEBO3KH
BCEX IPY30B, 3asBICHHBIX
TPy300THPABHATEIEM

=
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Puc. 4. @axmopwi, cOepoircusalowue pazgumue mpancnopmuslx yciye yenmpa, %

Marpura PEST-ananuza makpocpenst THHOTO

Taoauna 2

®daxrop

HaumenoBanue ¢axrop

BepositHOCTD

Bamn

B3BeniennbIin
Oai

Tlomutnaeckne

Pacmmpenne TpeGoBaHWN NO OTHOLICHHIO K
MOKAa3aTesIIM KauecTBa JIOTMCTUKU YCIyT MO
rpy30I€epPEeBO3KaM

Pacmmpenne crmekTpa Mep Haka3zaHUS MpH
HapylIEHUN TOKa3aTeleill KadecTBa TpaHC-
MOPTHPOBKU

"DKOHOMHUYECKHE

Pacmmpenne macmtaba WHTEPHET-TOPTOBIIH
Ha OCHOBE MapKeTIuieica

HenocrarouHble MoKa3aTesn yIoBICTBOPEHHO-
CTH CIIPOCa B BBICOKOKAYECTBEHHBIX YCITyrax
TPAHCIIOPTHOH JIOTHCTHYECKOT0 Xapakrepa

OTCyTCTBHE BIHSHUS Ha SKOHOMHYECKYIO
Cpey BCIEACTBHE HU3KOTO YPOBHS KadecTBa
TPAHCIIOPTHOM CHCTEMBI

Cormo-
KYJIBTypHBIE

LlenoBast KOHKYpEHIMSI HAa PBIHKE yCIyT Tpy-
30I€pPEBO30K

Pacmmpenne cnexTpa yciayr A1 MOBBIIIEHUS
€€ paclpoCTpaHEHHOCTH

TexHomornueckue

[ToBbllICHHE TTOKA3aTeNeH MOACPHHU3AIMN HH-
(pacTpyKTypbl TPAHCIIOPTHOTO XO3HCTBA

Henocrarok BO3MOXKHOCTEH [UIS B3aHMHOTO
0o0OMEeHa OIIBITOM BEAEHHsI IPY30IIEPEBO30K

BHenaHoBoe cocTaBiieHHE U Bblada aKTa
CBEPKH PacueTOB 3a MECSIII BayKHO 1t 16% pe-
CIIOH/ICHTOB. 3aIl0JHEHUE HAK/IaJHOH 3a Ipy30-
OTIPaBUTENSI U 0OECIICUEHNE TPY300TIIPABUTE-
JIeH 3aIopHO-TUIOMOMPOBOYHBIME YCTPOWCTBA-
MH, 33aKpyTKaMH 3aHUMACT YETBEPTOE MECTO
110 BaXXHOCTHU BOCTpe6OBaHI/I$I JaHHBIX YCIIYT.
Kpome ykazaHHBIX YCIyT B JOINOJIHUTENbHBIE
YCITyTH, OKa3bIBAIOIINE CYIIECTBEHHOE BIIMSHUE

Ha JIONTOCPOYHOE COTPYAHHUYECTBO HA OCHOBE
JIOTOBOPA, BKITFOYCHBI KOMUPOBAIBHBIC YCITYTH
MIPY CKaHUPOBAHHMU CXEM TPYy30B Ha JKEJIE3HO-
JIOPOXKHOM TOZIBUKHOM COCTaBe, MH(POPMHUPO-
BaHHUE IPY300TIPABUTEIS TI0 UX 3aIIPOCy O JIBH-
KEHUH JICHS)KHBIX CPE/ICTB HA JINIIEBOM CUETE
u obecriedeHre Irpy300TIpaBUTeNnel OlaHKaMu
MEPEBO30YHBIX JOKYMEHTOB B3aMEH MCIIOPUYCH-
HBIX 110 BUHE Ipy300THpaBurens [6, c. 68].
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Taxoke ObUTH BBISBIEHBI (DaKTOPHI, CAEp-
KHUBAIOLINE PAa3BUTHE TPAHCIOPTHBIX YCIYT
neHrpa (puc. 4).

B mepByto odepenp 3aKa3dyuKH YCIyT OT-
METHJIM OTCYTCTBHE BO3MOXXHOCTH MEPEBO3KH
BCEX TIPY30B, 3asBJICHHBIX I'PY300TIpaBHUTE-
niem, o mpuanHe Toro, yro TH®TO nHe npak-
TUKYET PacCMOTPEHUE BO3MOKHOCTH Iepe-
BO3KHM T'PY30B KEJIC3HOIOPOKHBIM TpPaHCIIOP-
TOM M HE OKa3bIBaeT IOMOILb MO MOATOTOBKE
rpy3a K TEpPEeBO3KE NpPU OKa3aHWU YCIYTH
B IICHTPAJILHOM OT/IeJie Padodero CHaOKeHUS
U Ha CTaHIWHU. JaHHBIM (QakTop OTMETHIIH
31% pecnonaenToB. Ha BTopom mMecte cTOUT
(aKToOp OTCYTCTBUSI BOBMOXXHOCTH HEMOCPE[-
CTBEHHOI'O PYKOBOJCTBA IOTPYy304YHBIMU pa-
0oTamu 10 TPUYHHE TOTO, YTO MPOCHOBI TPy-
300TIPABUTENSI B JAHHOM KOHTEKCTE HE y4H-
TBIBAIOT B CHUTY OTCYTCTBHSI TIOJJOOHOM JOIIOJI-
HUTEBbHOH yciyru. [locnenHee MecTo 3aHsu
(haxTOp HEBO3MOXKHOCTH BHECEHUS KOPPEKIIUH
(pa3pelenuil), He NPEAYCMOTPEHHBIX NPABU-
JIaMH IIEPEBO30K I'PY30B.

Jlns OLeHKH BIUSIHUS Makpocpenbl Obuia
coctaBieHa marpuna PEST-ananmuza u mpo-
pamKUpOBaHa BEPOSITHOCTh HACTYIUICHHS CO-
ObITHI (TabuIa 2).

B pesynbrare aHann3a MOXXHO CZI€aTh BbI-
BOJ O TOM, YTO Ul LIEHTPa UMEIOT IOJIOXKHU-
TCJIBbHBIC BJIMAHHNEC SKOHOMHWYCCKUC (baKTOpI)I,
B YaCTHOCTH pa3BUTHE HHTEPHET-TOPTOBIIH,
YTO OKaKeT BIMSHHE HA POCT YCIYT MO mepe-
Bo3ke. COLMOKYJIBTYpHBIE (DaKTOPBl TaKKe
OKa3bIBAIOT MOJIOXKUTEIIbHBIE BIMSAHUE, TAK KAK
YBEIIMYMBACTCS KOJMYECTBO —MOTpeOHTEeNeH
TPaHCHOPTHO-JIOTUCTUYECKHUX YCIIYT, UTO MpHU-
BOJUT K CHHXKCHHUIO CTOUMOCTH.

11 MUHUMHM3aLUK BIUSTHUS HETaTUBHBIX
(akTOpOB Ha IpoLEcC Pa3BUTUS AOIOJIHH-
TEJIbHBIX YCIIYT [IPU OpraHu3anuy 0a3oBoi yc-
JIYTH TI0 TPY30IEePEBO3KE MPEIaraeTcs:

1. PaccmoTpeHre BO3BMOXHOCTH TE€PEBO3-
KA TPY30B >KEJIC3HOAOPOKHBIM TPAaHCIIOPTOM
1 OKa3aHHe [TOMOIIY 10 TOATOTOBKE IPy3a K I1e-
PEBO3KE NP OKa3aHUU YCIIyTH HA CTAHIMAX.

2. Ocyl1ecTBIeHHEe HEIOCPEICTBEHHOTO Py-
KOBOJZICTBA ITOTPY304HBIMU paboTaMK Ha MECTe
00I1Iero MOJIb30BaHUS MO MPOCKOE rPy300THpa-
BUTENST (JOPOXKHBIA LEHTP CTaHAAPTHU3ALUH
1 METPOJIOTHH).

3. Ilepenaua pa3pelieHus: Ha BbIIIOJHEHUE
JICUCTBUM, CBSI3AHHBIX C TEPEBO3KOW TPY30B.

[Ipu 3ampoce rpy300THpaBUTEISI, TPY30IOTY-
qarelisi IMEETCsl BOBMOXKHOCTh TIPUHSITh peliie-
HUE O BbIJAue Pa3pelicHHs B CIIydasx, KOrja
TaKhe CUTyallMM HE PeryJIMpPYIOTCs IpaBuiia-
MU TIEpEBO3KH rpy30B. Hanmpumep, 310 MOXKET
OBITh U3MECHEHHE YCJIOBUI TPAHCIOPTUPOBKH,
BHECEHHE M3MEHCHUH B TIOATBEPKICHHS OTLIa-
ThI WJIH MPOYKE 0COOBIC TPEOOBAHMUS 110 ITPOChH-
0e TIpy300TIpaBUTENs, TPY30MOIydaresis B
clydasix, HE MPEIYCMOTPEHHBIX TMpPaBUIAMH
MIEPEBO30K I'Py30B (B TOM YHCIIE BHECEHUE U3-
MEHEHUH B TeJerpaMMbl, MOITBEPIKIAFOIINC
OTIJIATy TIEPEBO30K).

Ha cerognsmnmii 1eHb B YCIOBUSIX pa3BU-
THUSI SKOHOMHUYECKOU CPEe/Ibl ¥ MTOBBIIIICHUS CTE-
IIeHU KOHKYPEHIIUY Ha PHIHKE TPYy30IePEBO30K
HAa OCHOBE JKEJIEe3HOMOPOKHOTO TPAHCIOPTA
pacuipeHne CIeKTpa JIOMOTHHUTENLHBIX YC-
JIYT SIBJIICTCSI MHCTPYMEHTOM T10 YBEITMUYCHUEO
cObiTa 0a30BBIX yciyr. HempepwiBHBII TIpo-
LIECC OLIEHKHU YJIOBICTBOPEHHOCTH 3aKa3YHKOB
MPOIIECCOM TPY30MEPEBO30K, & TAKIKE MOBBI-
menne ko3(pPHUIMEeHTOB WHAMBHIYaTU3AIUN
cepBHCca MO3BOJHT AalTHPOBATh UMEIOIIUECS
PeCYpPCHI MOJT MOTPEOHOCTH KIIMSHTOB U Peaiu-
30BBIBATh MPOIECC TPY30MEPEBO30K C YUETOM
HX YIOBICTBOPEHHOCTH KAYSCTBEHHBIMH IIO-
KazaTeJsIMH CIpoca.
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