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ARTICLE
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NON-CARIOUS DENTAL LESIONS
IN PEOPLE OF DIFFERENT AGE GROUPS

Evseeva E.A., Podlovchenko Yu.V., Luschik M.V., Ostroukhova O.V.

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

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.

Keywords: non-carious dental lesions, wedge-shaped defect, erosion of hard tooth tissues, fluorosis, occurrence statistics

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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DEVELOPMENT OF A CONTROL SYSTEM
FOR A FRACTIONATION COLUMN
IN THE ISODEPARAFFINIZATION PROCESS OF DIESEL FUEL
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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 MK 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 ©0-0A-0<3
stabilized naphtha 1 l—c-o-]
I T RS ' il - .‘ -
Drainage
.
V.
P
The cubic product of et [ i MK1diesel fuel
the steam column i
from C0701 |
£
..... "o
The hot jet of the eeee .
fractionating column
o702
| Cubic product of a
o fractionating
column
Into the storm o I ) .
drain ' o o Drainage
Emergency drainage

Fig. 1. Technological Control Object
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Fig. 2. Description of Coordinate System: X — control input; Z — disturbance input; Y — controlled

coordinates; S — transformations
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~ cubic prodgyct | of the fractionating 2
column <
Fractionating column C0702
\ J

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-
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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
MK, the first regulator is the flow regulator
of diesel fuel MK 1 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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BJIUAHUE KYPEHUSA HA U3MEHEHUSA
MUKPOIIUPKYJIATOPHOI'O PYCJIA

AxyJaoBa M.C., Kopauenko A.C., MakeeBa A.B., Anyppuena E.I.

@I'BOY BO «Boponedcckuii 2ocyoapcmeennbiil meOuyunckuu ynusepcumem umenu H.H. Bypoenkoy,
Boponeorc, e-mail: as.kornienko@yandex.ru

AHHOTanUs. MHKPOCOCY/IBI — CETMEHT COCYIHCTOH CHCTEMBI, HanO0JIee YyBCTBUTEIBHBII K PA3IMYHBIM BO3-
JeiicTBUAM, B TOM yncie Tabaka. ITo qannHbiM BeemupHOil opraHusanuy 31paBoOXpaHCHNUs, TabadHas SIHIEMUs
SBJISITCS OJHOI M3 HauboJee OMACHBIX YIpo3 JUIS HACEIEHHUs, TaK KaK eXKeroJHO OT JaHHOU HMpOoOJIeMBbl yMHpPAET
0K0II0 7 MIJUTHOHOB 4YesnioBek. CieyeT MOMHHTb, 4TO GE30MacHOM 103bI TabaKka HE CyLICCTBYET, OH HMPUYHHSCT
yiep6 oOIIMPHOMY CIIEKTPY Pa3IMYHBIX CHCTEM: JbIXaTEIbHOI, CepIeYHO-COCYANCTOM, MOYETIONIOBON 1 THUIIEBa-
putensHold. KoMIIOHEHTHI TabaqyHOTO JABIMa, B CBOIO OYepe/b, OKA3bIBAIOT IIEPBOCTEIICHHOE BO3JICHCTBHE Ha Cep-
JICYHO-COCY/UCTBIA OPraHOKOMILUICKC OpPraHM3Ma 4YejIOBEeKa 3a CUCT PAa3IMYHBIX MEXaHM3MOB: HapyIICHHI (yHK-
LI SHIIOTEIINS COCY/IOB, PAa3BUTHS aTEPOCKIICPO3a, TIOBBILICHHUS COCPKAHHS KapOOKCHIeMOITIOOMHA U H3MCHEHUS
PEOJIOrHYECKHX CBOICTB KpOBH. Llenbio paboOTEI SBHIOCH H3Y4YEHUE OCBEIOMICHHOCTH CTYISHTOB MEIHIIHHCKOTO
YHHBEPCHTETA O MOCIEACTBUSIX TaOAKOKYPEHHs, a TaK)Ke M3yUCHHE BIMSHUS HUKOTHHA HA MHUKPOLMPKYIATOPHOE
pycino. B uccnenoBanuu npuHsiM ydactue 12 Kypsumx 310pOBbIX Jtozei Monogoro Bo3pacra (M:)K=7:5, cpenuuit
Bo3pact 20+2) u 18 nekypsimux (M:JK=8:10, cpeanuii Bo3pact 20+2). Cpean pecrioHIeHTOB ObUIO MIPOBEICHO aH-
KETHPOBAHME C MOCIICIYOIMM HCCIECA0BAHNEM MUKPOLIMPKYISTOPHOTO PyCiIa C MOMOIIbI0 MUKPOKAMHIIIIPOCKOIIA.
ITo pesynbraram McCleOBaHMS OBLIO BBISABICHO, YTO B TPYIIE HEKyPAIIMX MHUKPOLHPKYIATOPHOE PYyCIO ObLIO
PABHOMEPHBIM C XOPOIIeil HHTEHCUBHOCTBIO, a B TPYIIIE KypsIINX ObUIO HEIIOCTOSIHHOE H MaJIOl HalOJIHIEMOCTH.
Takum 00pa3om, MOXKHO C/IeIaTh BBIBOJ O HETaTHBHOM BIMSIHUH TaOAKOKYPEHHS HA MUKPOLHUPKYIISTOPHOE PYCIIO,
YTO, OTYACTH, MOKET OBITH CBA3aHO C HU3KOIl CTCIIEHBIO OCBEIOMICHHOCTH.

KitioueBble ¢j10Ba: coCyAbl MHKPOLMPKY/ISITOPHOTO PycJia, KypeHue TabaKa, JHA0Te/IHil, CepedHO-COCYTHCTOe PyC/I0

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

MuxkpouupkynsropHoe pycio (MLIP) —3to
BHYTPH- M MEXOpPraHHbI OacceliH, pacrosa-
TaIOLIUICS MEXIY apTeproiIaMi U BEHYJIAMU.
KanumnsipHast ceTh BBINOJHSAET Ba)KHEWUIIUE
(GYHKIIUH JIOCTAaBKH HEOOXOIUMBIX BEIECTB
K KJICTKaM U BBIBOJ] MMPOTYKTOB METAa0OIHU3MA.
Kaxaprii kanuigp MOXKHO CPaBHUTBH C CEPIl-
LIeM, TOJIBKO B MHUKPOCKOIMYECKOH BEpPCHUU.

TpUUITMOHBI «MHUKpPOCEpACI HEYCTaHHO BBI-
MOJHAIOT CBOIO (DYHKIMIO 10 MOMEHTA MOSB-
JeHus pasnpaxurens. JaHHBIH ypoBeHb cep-
JIEIHO-COCYUCTOM CHCTEMBI SBIIETCS Haubo-
Jiee YyBCTBUTEIBHBIM K JCHCTBHUIO PA3IMIHBIX
BHYTPCHHUX W BHEITHHUX (akTopoB. Tabak oT-
HOCHUTCSI K TPYIIE IK30TCHHBIX MpuuuH. Ero
KOMIIOHEHTBI BIHMAIOT Ha SHAOTEIHH, BbI3bIBAS
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ero yTromiueHue (W3-3a CHIDKEHHs MPOCTOLH-
KJIMHA), ¥ HapylIAlOT Ba3OIMIATHPYIOLIMHA U
AHTHUATEPOCKICPOTHUCCKUN 3PQeKTsl (Hemo-
CTaTOK KOJHMYecTBa Ookcuna). Tem cambiM, Ta-
Oak OymeT BBI3BIBATH HAPYIICHHWE OCHOBHOTO
mporecca 0OMEHa MEXITy KPOBBIO U TKaHSIMHU
opranusma [1].

Lenp uccnenoBaHusi — H3yYCHHE OCBE-
JOMJICHHOCTH CTYACHTOB MEIUIIMHCKOTO yHU-
BEPCUTETa O TIOCIEICTBUSAX TaOAKOKypeHHS,
a TaKKe M3yUYECHHUE eT0 BIVSHUS Ha MUKPOLIUP-
KYJISITOPHOE PYCIIO.

MarepuaJibl 1 METOABI HCCIETOBAHUSA

UccnenoBanue npoBommmm cpeau 30 3mo-
poBbix ctyaeHtoB ®I'BOY BO BI'MVY nm.
H.H. bypnenko MunszapaBa Poccun. Bozpact
oOyuarouuxcst Obl1 oT 18 mo 22 ner (B 75%
cocrasun 20 net). Kpurepusamu otbopa mo-
CIIy’)KWIN TakKue IIyHKTbl KaK: OTCYTCTBHUE
XpOHUYECKHUX 3a00JIeBaHUI CcepaeyHO-CcoCy-
JMCTOM, MUIIEBAPUTEILHON, HEPBHOM U MOUe-
BBIJICJINTENILHON CHCTEM, a TaKKe HCKIIOUCHBI
nH(peKknroHHbIe 3a00seBanus. B xome orbopa
CTYIACHTBl ObUIN Pa3lesieHbl Ha JBE IPYIIIbL:
mepBasi — CocTosua u3 18 HeKypsIIuX CTyIeH-
TOB, BTOpasi — U3 12 KypsIux.

[lepBbIM 3TamoM HccienoBaHHUS OBLIO
[IPOBEJICHHE AHKETUPOBaHUS Ha IuiaTdopme
GoogleForms. Jlns xaknoil U3 HCIBITYEMBbIX
rpynn OpwTo pazpaboTaHo 1o aHkKeTe. B xaxk-
JIOM OIIPOCHUKE OBbLIM BBIJEJICHBI CIEAYIOIUE

AHKeTa

/

O6wwun 6nok ]

B | Kypsiwue I

Onoku: 65ok o01elt nHopManuy U criennab-
HbI 070K (puc. 1).

Bropoit stam umccnemoBaHHA OBUI OCHO-
BaH Ha NPAKTHYECKOW paboTe M 3aKIFOYaics
B TIPOBEACHNUH KAIIMIUIAIPOCKOIIMH TTPU TIOMOIIN
MHKpocKona ¢ (QyHKImel aBTo(oKycHpoBaHUs
VIEWTY. Kanmmsipockon paboTaeT aHano-
TMYHO OOBIKHOBEHHOMY MHKpOCKoIy. B pabore
C IpynmamMu ObUTM HEKOTOpPBIE OTINYMS, Y CTY-
JIGHTOB KypsIIIed Tpynmbl ObUIO BO3AEpKaHHE
OT KypeHHus 3a 4ac 10 uccienoBaHus. [lamee
CTY/ICHTBI IPUHUMAITH TTOJIOKEHUE «CUJISD), BBI-
TSATUBAsl pyKH Ha PsSMOH noBepxHocTH. Horte-
BOW BaJIMK 00padaThIBaji COMPTOBOW caider-
KOH, W HOCJIe HAHOCWJIM PAcTBOP MIMLIECPHHA.
Iocnemyromuii STar BKITFOYa B cedsl yCTaHOB-
Ky Py4YKH Ha HOTTEBOM BaJHKE U (POKYCHPOBKY
MUKpOKanmusipockona. HyskHble 30HBI (Quk-
CHpOBAJIO MPUIIOKEHHE «Anyty», B BuIe (oro-
rpaguu WM BUACOPOJHMKA Ui JajbHEHIIEero
aHanuza. Pabora mpuiIoKeHHsT OCHOBBIBACTCS
Ha BBIBEJICHNH KapTUHKU ¢ MUKPOCKOIIA Ha JII0-
00€ 2IEKTPOHHOE YCTPOICTBO.

Pesynbrarel aHKETHPOBaHUSI W KaIlTUIUIS-
pockornuu O BHeceHbl B Google TaOmuibt
JUISL CPAaBHUTENBHONW XapaKTEPUCTUKU U JaJlb-
Helmero aHanu3a. OLeHKa JaHHBIX MPOBOAU-
JaCh CTaTUCTUYECKUM METOJOM, MapalIebHO
B Kaxjoi rpynne. Ilocine BHeceHMs] JaHHBIX
B Ta0JHIly, Ha OCHOBE OOIIEro KOJIMYECTBa
OTIPOIICHHBIX, BBISBISUICS TMPOLEHT ONpese-
JICHHBIX OTBETOB Ha 3aJJaHHBIC BOIIPOCHI [4, 5].

~~

[Cneuuanbﬂblﬁ 6nox]

[ Hekypsawwe ]

-Mon

-Bospacr

-Obwee camouyBcTBUE
-CamooueHKa 300poBbs
-O6wwe npeacrasnexus
0 nary6HOM BnMSHUK
KYPeHUs Ha OpraHuam

pas, aeHb

-Bospact Havana kypeHus
-Konuuecteo curapert BbikypuBaeMbix 3a

-Hanunuue kawns no ytpam

-Yacrota npocTyaHbix 3abonesaHuii
-Hanuuune xpoHunyeckux sabonesanui
-OueHka ¢puanyeckon akTMBHOCTH
-CybbeKTuBHas oueHKa KypeHus Ha
OpraHu3m aHKeTUpyemoro (Hanu4ve
oAbIWKN Npy HeBonbLLOoKN hrU3nyecKon
Harpyake B Nnepuoj oTcyTcTBuS
NPOCTYAHbIX 3abonesaHuni, CHUKeHne
o6Liero ypoBHsi (h3N4ECKNUX HarpysokK,
nosiBnexue auckomdopTa us-3a
HapYLLIeHWUI CO CTOPOHbI CepAeYHO-
COCYAMUCTOW M AblXaTenbHOWM CUCTeM)

-Kypenue B npownom
-MponaraHaa kypexus
-OTHoweHwe K
KYPALWMM NIOASM B
Lenom u B 6nmnskom
OKpYXeHUU
-OTHoLweHue K 3anaxy
Tabaka

-Xenaxue
nonpo6oBartb unu
BO306HOBUTL
NPUBbLIMKY

Puc. 1. Cxema anxemsi 011 cmyOeHmos
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Takoll BMJ aHamM3a IO3BOJIMI BBIBECTH
YCPEAHEHHOE 3HaYeHHE OTBETOB, HA 33/JaHHbIE
BOIPOCHI, B K&KJI0W U3 aHKETHPYEMBIX TPy
ctyneHToB. [Ipu omenmBanum MIIP ocoboe
BHUMAHHUE YIEJSUIM Ha KOJIMYECTBO (DYHKIHO-
HUPYIOIINX COCY/IOB, XapaKTEPUCTUKY MUKPO-
LUPKYISATOPHOTO pyciia U GopMy KamHuIsapa.

Pe3yabTarhl Hecaeq0BaHus
U UX 00CY:KIeHue

ITocne MPOBENEHHOTO  AHKETHPOBAHUS
ObUTM TOJYYCHBI CIICIYIOIINE PE3YJIbTaThI.
CoOTHOIIIEHHE MYXCKOTO H JKCHCKOTO T10J1a, B
rpyIIax aHKeTHPYEMBbIX, COCTABHIO MPUMEp-
HO OJIMHAKOBOE 3Ha4YeHue (Tadi. 1).

Tadoauuna 1

COOTHOIIIEHHUE KEHCKOTO U MY>KCKOTO IT0JIa
I'pynna I'pynna

KypSIIUX HEKYPSAIIHX

MY3KCKOi IO 7 4enmoBex 8 yemoBek

yx (59%) (45%)

T ——— 5 gemoBek 10 genoBek
(41%) (55%)

Bcero crynentoB | 12 yenoBek 18 yenoBek

CrienyromyM aHaIM3UPYEMbIM  BOTIPOCOM
ObUI aHaNM3 OOILIEro caMo4yBCTBUs (puC. 2).
B mepBoii rpynme nokasarenu oOrmiero ca-
MOYYBCTBHS, OIICHHBAaEMbIE KaK «XOpOIIEe)»

U «OoTauYHOE» Obuth BhIIe HA 19% u 8% co-
OTBETCTBEHHO.

[Ipn oneHke pe3yabTaToB, MOMYYEHHBIX
Ha BOMPOC 00 OOIHWX TPEACTAaBIEHUIX O He-
TaTHBHOM BJIVSIHUS KypeHHUS HAa OPTaHH3M 4e-
JIOBEKA, BBISICHIIIOCH, YTO BCE CTYJCHTHI, y4a-
CTBYIOILIME B HCCIICAOBAHNH, 3HAIOT, YTO «Kype-
Hue yousaeT». K mocnencTBusM Takoro Biusi-
HUSI OHU OTHOCSAT: PaK JIETKOTO, apTepUabHYIO
TUTIEPTEH3UIO, CTCHOKAPIUIO U KaK CIIeICTBUE
uH(pApKT MHOKap[a, XPOHUYECKYIO OOCTpPYK-
TUBHYIO OOJI€3Hb JIETKHX, OCTPOE HapylICHHE
MO3TOBOTO KPOBOOOpAIICHUSI.

[lepBoii rpymnme oOyyaromuxcsi ObLIH 3a-
JTaHBI BONPOCHI «Kypuiu i BBI B TIPOIILITOM?»
n «Xorerock Obl Bam mompoOoBars?». Bce
CTYZIEHTHI JaHHOM TPYIIBI OTBETUJIM OTpPHUIIA-
TenbHO. Tak ke BBIACHUIOCH, 4To 95% (n=17)
OTIPAIIMBAEMBIX PErYJSPHO MOCEIIAIT MEpOo-
npusTHS 0 Bpeae Tabaka U MOCBSILEHHbBIE OT-
Ka3y oT KypeHus. B To ke Bpems, 12 u3 18 ue-
noBek (66%) OTMETHIIN, YTO OTHOCSTCS K Ky-
PSAIIAM JIIOASIM U 3araxy TabagyHoro JIbIMa Hel-
tpansHO. C nmpyroit croponsl, 6 u3 18 (34%)
CTYJCHTOB OTHOCSITCSI HETaTHBHO K (hakTy Ky-
PEeHMS ¥ HE IEPEHOCST 3amax Tadaka.

PesynbTrarel Bo BTOpOIi TpymIe Ha BONPOC
«CKkoJBKO B JEHb BBl BBIKYpHBaeTe CHra-
peT?» pacmpeneIInch CISAYIOMUM 00pa3oM
(Tabm. 2).

Ha Bonpoc o craxke KypeHHs ObUIH TTOITY-
YeHBI OTBETHI, IPEACTABICHHBIC B Tabnuue 3.

100%
80%
60%
40%
20%

0%
MNepsasd rpynna

BTtopas rpynna

B OTAn4Hoe
W Xopouwee
H YposneTsopuTenbHOe

MNMnoxoe

Puc. 2. Camouyscmsue cmy0enmos Ha MOMeHm onpoca

Tao6auna 2

KonuuecTBo CUTAapCT BBIKYPUBACMBIX B JICHb

Jlo 5 curaper B JieHb Jo 10 curaer B 1eHb Jlo 15 curaper B jieHb
Myxckol 1o 4 (57%) 2 (29%) 1 (14%)
JKenckuii mon 2 (40%) 2 (40%) 1 (20%)
Bcero crynenToB 6 (50%) 4 (33%) 2 (17%)
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Tab6auna 3
Crax KypeHus
Memnee 1 roga 1-2 rona 2-4 rona bonee 4 ner
My3KCKO# TI0JT 1 (14%) 3 (43%) 2 (29%) 1 (14%)
XKenckuii mosn 2 (40%) 1 (20%) 1 (20%) 1(20%)
Bcero crynenTos 3 (25%) 4 (33%) 3 (25%) 2 (17%)

A

b

Puc. 3. ®omoepagus ¢ muxkpoxkanuniapockona (A — epynna Hekypawux, b — epynna kypsuwux)

[Ipu 5TOM OOJBIIMHCTBO PECHOHICHTOB
BTOPOH TIpyNIbl CUUTAIOT, YTO KYpEHHUE He-
TaTUBHO BIUsET HA uX opranusMm (75%, n=9).
Eme 42% (n=5) orMeuaeT MOSBJICHUE Kalll-
J IO yTpaM OT MOMEHTa Hayaja KypeHHS.
8 u3 12 yenosek (67%) 3aMeTHIIN TIOSBIICHHE
OJIBIIIIKY TIOCIIe HEOONBIIONW HArpy3KH, HAIIPH-
Mep, MOCIe MOabeMa TI0 JISCTHUIIE Ha 3-4 aTax
WK Tocjie ObICTpOW HENmpOnOKUTENBHON
xoab061. [TonoBune (50%, n=6) KypsIuXx CTy-
JICHTOB CTaJIO TsDKellee 3aHUMAaThCsI CIIOPTOM.

1o pe3ymnbTaram BTOpOro dTarna ObUTH IMOITy-
YeHbl JaHHBIE O (DYHKIMOHMUPYIOIIMX ITOIHO-
KpOBHBIX Kanwuripax. B nmepBoil rpynmne ux
KOJIMYECTBO Ha KBajpare pasmepoM | MM* 1 Mm
cocrasisieT 23+5, a BO BTOpOM rpymnie cocTaBu-
70 847 eaMHMI] Ha MM?, 9TO CBHACTEIHCTBYIOT
0 3HAYUTENEHOM CHW)KEHHH KOJMYeCTBa (yHK-
IHUOHUPYIONINX TOTHOKPOBHBIX KalMJUIIPOB.
[Ipu mpoBeneHUH TPAKTUYECKOTO dTana Obuia
MOJTyYeHa XapaKTePUCTUKA MHUKPOLUPKYIIS-
TOopHOTO pycia. OHa B CBOIO Ouepeb OCHOBBI-
BaJIaCh Ha MOCTOSIHCTBE TOKA M €ro paBHOMEp-
HOCTH [2,3]. Y Ipymnmbl HEKYPAILIIX MHKPOIIHP-
KYJIATOPHOE PYCIO OBUIO PaBHOMEPHBIM C XO-
poLIEel HHTEHCUBHOCTBIO, a B TPYIIIE KypsIIUX
OBLTO HEMOCTOSIHHOE U MAJIOH HAIOJTHSAEMOCTH.
ITomumMo 3TOrO, BO BTOPOU IpymIie OTMEYAIOCH
MIEPUOINUECKOE NCUC3HOBCHUE HATIOIHIEMOCTH
Kanmuuiapa mpu ero cokpamieHnn. @opma Ka-
MAJUISIPA B IEPBOY IPYTIIIE MPEICTABIIsIIAa COO0H
«BBITAHYTYIO IIMHUJIBKY IS Bosoc» (puc. 3A),
a BO BTOPOH TPYIIIe COCY/ MPEACTaBIsIT COOO0M

ne(OPMUPOBAHHBIA W30THYTHIA WIIA PacIIf-
pEeHHBIN TaToorudeckuii Kamuip (puc. 3b).
Ho y cryneHToB, ueli cTaxk KypeHusi MEHee rojia
(n=3), mokazarenu ObUIM aHAJOTMYHBI TPYIIIE
HEKYPSIILUX CTYIEHTOB [5].

3akjoueHue

B xoze npoBeneHHOr0 Uccie10BaHusl ObLIO
BBISIBJICHO, UTO TPYIIIIA, COCTOSIIIAs U3 HEKyps-
LIMX JIFOZiel, OLIEHUBAeT CBOE CaMOUYYBCTBHE
W 3I0pOBbE HAMHOTO JIy4llIe, YeM IpymIa Ky-
psAmMX cTynaeHTOB. B cBoro ouepenp rpynma
KypSILIMX OCBEJOMJICHA O MOCIEICTBHUAX Kype-
HUSI HE MEHbILIE, YeM IpYIIIa HEKYPSILIHX.

[logBoms uTOrM BTOPOTO 3Tama HCCIENO-
BaHUS, OBIIM CHENaHbl BBIBOJBI, YTO Y HEKY-
pSAWIMX CTYACGHTOB IOKa3aTely 3HAYUTEILHO
JydIlle BO BCEX ACMEKTaX HM3yuYeHHOTO Mare-
puana. MLP ¢ynkouonupyer Oosee kade-
CTBEHHO. Y MOJIOABIX JIHOACH, yrnoTpelisito-
IIUX HUKOTUH, IIOKA3aTeIN CHUXKEHBI U MOTYT
ABJIITBCSL NIPEJBECTHUKAMU Pa3BUTHs I1aTO-
JIOTHMH CEep/ICYHO-COCYIUCTON CHUCTEMBI, Ta-
KAMH KaK CepJeYHO-COCYIHMCTasi HEI0CTaTou-
HOCTB, MH(pAPKT MHOKapAa U npyrue. Tak xe
XOTENOCh Obl OTMETHTBH, YTO CTAX KYpEHUS
OOJIBIIIMHCTBA CTYJEHTOB, YYaCTBYIOLIUX B HC-
CJIeIOBAHUU, COCTAaBMJI 1-2 roma, 4ro MOXKET
HaTaJKHBaTh HA MBICIb O IPOBEICHUU aHa-
JIOTHYHOTO HCCIICAOBAHMS y TPYIIBI JIIOACH,
yell cTaxk KypeHus coctaBuT Oonee 5-10 ner,
[t OoJiee TOUHOIO aHajau3a BIMSHUS Tabako-
kypenust Ha MIIP.
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AKTYAJIBHBIE ®AKTOPbBI PUCKA U OCHOBHBIE
MEXAHUW3MbI PABBUTUA NTHO®APKTA MUOKAPIA
Y MAOUEHTOB MOJIOJOI'O BO3PACTA

ICrorkuna T.H., "*CuBakoba JI.B.
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2OIAOY BO «Ilepmckuil 20Cy0apcmeenvlil HAYUOHAIbHBILL UCCLE008AMENbCKUTL YHUBEPCUMENL,
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Annoranus. Cpeny 3a001€BaHUN CEPACUHO-COCYIUCTOH CHCTEMBI y MOJIOJIBIX MTAIIUCHTOB Ba)KHASI POJTH TIPH-
HaJUIeXKUT HH(ApKTy MUOKapza. B qaHHOI cTaThe M3ydYeHBI aKTyalbHbIe (HaKTOPHI PHCKA M MEXaHU3MBI PA3BHTHS
nH(papKTa MUOKap/ia y MaleHTOB MOJIOAOTO BO3pPAacTa Ha OCHOBE aHAM3a HAYYHBIX JIUTCPATYPHBIX HCTOUHUKOB.
K nanbonee 3HauMMBIM (hakTOpaM pUCKa €ro Pa3BUTHS Yy JIMI] JAHHOH BO3PACTHON IPYIIIBI OTHOCATCS KypEeHHE,
JUCIUINIEMHS, apTepHaIbHas THIEPTEH3Hs, a TakKe TeHeTHIeCcKas IIPepacioloKkeHHOCTs. OCOOSHHO GOMIbIIYIO
POJIb B MOJIOZIOM BO3pacTe UIpaeT KypeHHe, MOCKOIbKY MMEeT HIUPOKYIO PACHPOCTPAHEHHOCTh CPeIH HaCeleHHs
aKTHBHOTO TPYIOCIIOCOOHOTO Bo3pacTa. Kak M3BeCTHO, BaXKHBIM MEXaHM3MOM Pa3BUTHs HH(apKTa MHOKap/a sB-
asteTest arepockiepo3. OfHAKO, el y TOXKUIIBIX MAIeHTOB IyCKOBBIM MOMEHTOM SIBJISCTCS Pa3phIB aTepPOCKIEPO-
THYECKOM OISIIKH, TO B MOJIOIOM BO3PACTE — €€ U3bsI3BICHHE. BOMIbIIYIO POib B Pa3BUTUM HH(APKTa y MOIOIBIX
UTPAIOT TAK)KE F'eHeTHYeCKne (haKkTopbl, 00yCIaBIMBAIONINE PAaHHEE PA3BUTHE aTePOCKIEPO3a WITH TPOMOODUIHIH.
B marorenese un(apkra y 3TOH IpyNIBl MANUEHTOB BaXKHOE 3HAYCHHE NIPUOOpETacT MOBLINICHUE MOTPEOHOCTU
MHOKap/la B KHCIIOPOJIC WIIM YMEHBIICHUs K HEMY €r0o JIOCTaBKH, YTO MOXET HAOIIOaThCs M P HEKapAHAIbHOM
MIaTOJNIOTUM — HANPUMED, NIPH aHEMHH WIIM JIbIXaTeJIbHON HexocTaTouHOCTH. HapymieHne MexIy moTpeOGHOCTBIO
MHOKap/ia B KHCIOPOZE U €T0 JOCTaBKOM TAaKKe BBIABILIETCS IPH BPOKACHHOI aHOMAIHH KOPOHAPHBIX apTepHil —
HaJIM4Y1e MHOKAapANAIbHOTO MBIIIEYHOTO MOCTUKA; B 3TOM CIIy4ae CErMEHT KOPOHAPHOU apTepHH IIPOXOIUT B TOMIIE
MHOKap/la Ha 4acTH cBoel JuinHbl. Yalne BcTpeyaeTcs B nepeaneil Hucxozsuien aprepuu. IToHnManue 3THOIOTHI
U HaToreHe3a MH(apKTa MHOKapja IO03BOSET HOAOHpaTh Oonee d(P(eKTUBHBIE METOIBI AUATHOCTUKH, JICUCHHS
1 IPO(UIAKTHKY Yy MOJIOJBIX TAICHTOB.

KuroueBrble ciioBa: l/lHq)apKT MHOKapAa y MOJIOABIX NAUEHTOB, H3bA3BJICHUE aTepochepmnqecncoﬁ GJIHI.I.IKI/I,
naToJIorus remMocrasa npu l/ll-l(l)apKTe MHOKapaa

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

!Syutkina 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

3aboseBaHus cO CTOPOHBI cepleuHo-cocy-  Pacnpocrpanennocts MBC He onuHakoBa B pas-
JHMCTOM CHCTEMBI IIMPOKO PACHPOCTPAHEHBl BO  JIMUHBIX BO3PACTHBIX I'PYIAx; BBIIBIAEMOCTD
BceM Mupe. Cpean HUX OJHUM M3 BEIyLIMX IB-  YBEJIMYMBACTCS C BO3pacToM. Mexay TeM,
nsercsa nmeMudeckas 6omesns cepana (MBC).  wactora cepmedHO-COCYIUCTHIX 3aboneBaHU
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y nauueHToB Mojioxke 50 JIeT B pa3BUTHIX CTpa-
Hax au00 cTabmiIbHA, MO0 UMEET TEHAEHIIUIO
K yBenuuenuto [1]. Ongnako, naHHbIX 00 HHbap-
KT€ MHOKapaa, Kak 00 OTHOW W3 HO30J0THYe-
ckux equann MbC, y mmir Momogoro Bo3pacta
B HacTosIee Bpemss HemMHOro [2]. Orta BO3-
pacTHas KaTeropusi MeHee M3ydeHa o cpaBHe-
HUIO ¢ OoJiee CTapLIMMK TPyNIIaMHU HACEJICHUS
U UMeeT O0COOCHHOCTHU CIeKTpa (haKTOpOB pH-
CKa ¥ MEXaHM3MOB Pa3BHUTHs 3TOW MATOIOTHH.
Pa3phIB aTepocKIepoTHIECKO ONAMIKA OCTa-
ercss HamOoJsiee 4acToi NpUYMHON WH(papKTa
MHOKap/ia, OTHAKO TaKWe MPUYMHBI, KaK 3po-
3usl OJSIIKK, MHUKPOCOCYAMCTAs AUCQYHKLUS
KOPOHAPHBIX COCY/OB, CIIOHTAHHAS JICCEKITUS
KOpPOHApHOW apTepHH 1 CIIa3M KOPOHAPHBIX ap-
Tepuii, BCTPEYAIOTCS y JIUII MOJIOZIOTO BO3pac-
Ta yare (K JIMIaM MOJIOAOTO BO3pacTa aBTOPbI
pa3HBIX HCCIEIOBAaHUM OTHOCAT pa3Hble BO3-
pacthble Tpymiibl — Mosioke 40, 45 unu 50 ner).

K nanbornee 3HaYMMBIM (aKTOpaM pHUCKa
WBbC n wHpapkTa MHOKapaa, KOTOPhIC HaIle
OTIPENEISIOTCS Yy JIUI] MOJIOJOTO BO3pacTa,
OTHOCSITCSI KypeHHUe, NUCIUIUIEMHUS, apTepu-
anpHas runeprensus [3, 2]. To ecTh OCHOB-
HBbIE TPOBOLMPYIOMIKE (aKTOPhl COMOCTABU-
MBI C TaKOBBIMH Yy JUI] TIOKHUJIOTO BO3pacTa.
OnHy W3 3HAYMMBIX POJIEHW KaKk B MOJIOJAOM,
Tak U B Ooyee cTapiieM Bo3pacTe, UTpaeT re-
HETHYECKast MPeapacloloKEeHHOCTh, KOTOpas
yame oO0ycjoBlIeHa MHOTUMH TeHamu. llo-
ckosibky B paszButuu MBC Oonbioe 3Haue-
HUE UTpaeT HapylIeHWe JUIHIHOTO OOMEHa,
TO BO MHOTOM pa3BHTHE 3TOTO 3a00JIeBaHU
CBSI3aHO C AMCIUMONPOTEHHEMHUSIMH, KOTOpPbIE
HaXOJATCS TOJ KOHTPOJIEM Pa3IUYHBIX MOJIH-
MOp®HBIX BapuaHTOB reHoB [4]. Tak, Hampu-
Mep, OAHUM M3 PEryJSTOPOB JUIHIHOTO TO-
MeOoCTa3a SBISETCS T'eH, KOAUPYIOUINA Oelok
PCSK9 (mpompoTenHOBasi KOHBEpTas3a CyOTH-
Tu3HHKeKcHHOBOTO THMa 9). bemok PCSK9 06-
JaJlaeT CrioCOOHOCTHIO OJIOKUPOBATH PEIETITOP
JUMONPOTEHHOB HU3KoM 1uiotHocTH (JITTHIT),
YTO CIOCOOCTBYET CHHMIKCHHUIO YPOBHS XOJIe-
crepuHa KpoBH. COOTBETCTBEHHO, B Clydae
nedeKTHOrO TeHa OyJeT OTMe4arbCsl CKIIOH-
HOCTH K TUTIEPXOJINCTEPUHEMHUH.

Bwmecte ¢ Tem, nH(papKkT MHOKapia B MO-
JIOZIOM BO3pacTe MOXET OBbITh JUarHOCTHPOBAH
U MPU OTCYTCTBUU Takux (HaKTOPOB PHUCKA,
KaK M30BITOYHAST Macca Teja, CaXapHbIH aua-
0et, HemocTaToYHast M0 BO3PACTy (pU3NUECKast
Harpyska, TUIIepXoJlecTepruHeMus. TeM He Me-
Hee MOJararoT, YTO K OCHOBHOMY TpOdHIIIO
¢daxropoB pucka MBC B Momomom Bozpacte
OTHOCATCSI MY>KCKOH I10JI, CEMEHHBII aHaMHe3
pannero passutus UBC, kypenne [5].

Llens nccenoBanus: N3y4UTh aKTyaJbHBIE
(hakTOpBI pHCKa U OCHOBHBIE MEXaHWU3MBI pa3-
BUTHS WH(papKTa MHOKap/a y MalueHTOB MO-
JIOZI0TO BO3pacTa.

MaTepna.ﬂ U METOAbI UCCJICAOBAHUA

Marepuan U METObl HMCCICAOBAHUSA: TI0
JaHHOW TeMe TMPOaHATN3UPOBAHBI HAYYHBIC
JUTEpaTypHBIE HCTOYHUKH, B TOM YKCIe U3 6a3
nmaHHbIX Scopus, Web of Science, PubMed.

Pe3ynbTaThl necie10BaHus
U UX 00cy:KIeHne

B Hacrosiee Bpemsi M3BECTHO HECKOJb-
KO MEXaHHW3MOB pa3BUTHS HH(ApKTa MHO-
Kap/ia B MOJIOJIOM BO3pacTe, KOTOpPhIE MOTYT
UMETh CBOM OCOOCHHOCTH U CTEIICHb BIUSHUS
Ha JajbHEeWIee pa3BUTHE MATOJIOTUYECKOTO
nporecca.

OcHosHoll nprunHo# pa3sutust MbC aBmns-
€TCsl aTepPOCKIEPOTHYECKUHN TIPOIIecC, Pe3yiib-
TaTOM KOTOPOTO SIBIISIETCS] 00Opa30BaHME aTepo-
CKJIEPOTHYECKOH OJSIIIKA, KOTOpas Py Hapac-
TaHUH OTPEJICIIEHHOT0 KPUTHYECKOTO 00beMa
B JAJIbHEHIIIEM MOKET MPHBOIUTH K CY)KECHHIO
(cTeHO3MPOBaHMIO) MTPOCBETa KOPOHAPHOH ap-
TEPHH U TOSBICHUIO TIPUCTYIIOB CTEHOKAPHH,
a TIpU IecTaOWIu3alud W pa3pbiBe OJSIIIKH
MPOUCXOJHUT 0Opa3oBaHue TpomMOa B MPOCBETE
KOPOHApHOH apTepuH, YTO MPUBOIMT K Pa3BU-
Thio uH(apkta Muokapna [6]. [loBpexxnenne
MHOKap/a, CBSI3aHHOE ¢ TPOMO00Opa30BaHuEM
BCJICJICTBUE Pa3phbiBa WU U3bSI3BICHHUS aTepo-
CKIIEPOTHYECKOHN OJISIIKH JIS)KUT B OCHOBE WH-
¢apkra muokapna 1 Tuma.

ATEpOoCKIepOTHYECKHE M3MEHEHHUsI KOpO-
HapHBIX apTepHil B PSJE CIyuyaeB MOTYT OBITH
oOHapyXeHbl M B MOJIOJOM Bo3pacTe. Tak,
B OIHOM M3 HccienoBanuit y 20% MyxuuH
1 5% >KEHIWH, yMEPIINX OT Pa3HBIX MMPHYHWH,
Onuta BeLIBIICHA ITporpeccupytomas UBC [7].

K mnporpeccupoBanmio arepockiepo3a y
MOJIOJIBIX MAIIMEHTOB MMPUBOAAT T K€ TPaJUIIN-
OHHBbIE (HaKTOPBI PHCKA, YTO U B CTapILel BO3-
pactHoii rpymrie. [lockonbpky KypeHue pacmnpo-
CTpaHEHO Cpe HaCEJICHWsI aKTUBHOTO TPYIO-
CrocoOHOTO BO3PACTa, a TAKXKE y MOJIOMIBIX JITO-
neii [8], aTo nenaer ero 3HaYMMBIM (hakTOpoM
pucka pazsutust UbC n undapkra Mmuokapaa.

VY nauueHToB, nepeHecinX HHPapKT MH-
oKapla B Bo3pacte 10 45 JIeT, TakKKe OIHOMI
W3 TIPUYWH DPa3BUTHA WH(ApKTa MHOKap/a,
CBSI3aHHOTO C Pa3pblBOM WJIM H3bS3BICHUEM
aTepOCKICPOTHUECKON  OJSIIKH,  SIBIISIOTCS
HapyUICHUS JTUMHIHOTO OOMEHA, B TOM YHCIIe
HacJIeICTBEHHOTO XapakTepa. Tak, Hanpumep,
ceMeiiHasi THUIEepPXOJIECTEPUHEMHS MOXKET BbI-
aBIAThCS Mo4uTH y 1 u3 10 manmenToB ¢ nHbap-
KTOM MHOKapja B MoyioaoMm Bo3pacte [9]. Ca-
XapHbBIi qradeT, KaK U3BECTHO, CIIOCOOCTBYET
MIPOrpECCUPOBAHUIO aTEPOCKIIEpO3a KOpOHap-
HBIX apTepuil. [lokazaHo, 9YTO HamU4ue caxap-
HOTO AualeTa W/WIM OKUPEHUS y MOIIOIBIX
JONIel IPUBOIUT K O0Jiee TSHKEIIOMY TEUSHHTO
WBC u pa3sutuio undapkra muokapaa [10].
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KauecTBeHHYI0 OLIGHKY TOpa)KeHUsI KO-
POHApPHBIX COCYAOB TIO3BOJISIET ONPEACIHTH
WHCTPYMEHTAJIbHBI METOJ] WCCIICAOBAHUS —
kopoHaporpadus. s oleHKH TSHKEeCTH are-
POCKIIEpOTHYECKOTO MOPAKEHUSI KOPOHAPHBIX
COCY/IOB HCITOJIb3YETCs, B YaCTHOCTH, IIIKaja
Gensini, KOTOpasi OLEHUBAET CTENEHb CTEHO-
3UpOBaHMs BCeX KopoHapHbIx aprepuil. [1o pe-
3yabTaTaM KOPOHAPOAHTUOTPAPHH Y MOJIOBIX
7 TOXWIBIX TAI[MeHTOB 4Yallle BBISBISIOTCS
HEKOTOphle oTMuus. B olewx rpymmax ma-
[IUEHTOB HanboJiee 4acTo MOpa)kaeTcs JieBas
MepeHsAsl HUCXONAIasl apTepus. Y MOJOIBIX
MAMEHTOB Yalle HaOIIogaeTcsi OQHOCOCYAU-
CTO€ TOpa)XCHHWE CHUCTEMBl KOPOHAPHBIX ap-
TepUid W MEHbIIAs TMPOTHKEHHOCTh CTEHO3a
o mkaye Gensini, 9To 00yciIaBIUBaeT Oojee
obicTpoe M 3((hEeKTHBHOE BOCCTAHOBJICHUE
KPOBOTOKAa TIPH YPECKO)KHOM KOPOHAPHOM
BMEIIATEIBCTBE W/WIIM aJICKBATHON KOHCEpBa-
TUBHOW Teparuu, a TAaKKe CHIKAET PUCK Onn-
KAUIUX W OTJAJICHHBIX HEOIaroNpUsATHBIX
CepIEeIHO-COCYNUCTRIX ocnokaenmid [11, 12].
VY nmoxuieIX nmanueHTos, y Kotopbix MBC da-
CTO COUYETAETCS C apTepUaIbHON TUIIEPTEeH3HU-
el U caxapHbIM TMA0ETOM, Yallle BBISBISIOTCS
JIBYX- WM TPEXCOCYIAHMCTHIE MOpaxeHus (1o-
MHUMO JIEBOM TepeHel HUCXOAsIIeH mopaxa-
eTCs TaKXKe TpaBas KopoHapHas aprepus) [12].

Taxxe OTIUUYMS BBIABISIOTCS U npu uc-
CIICZIOBAHUU MHKPOCTPYKTYPBI aTepocCKiIepo-
THUYECKOH OJISIIKH METOJJOM ONTUYECKON Kore-
pertHoit Tomorpaguu (OKT). Dpo3un OG-
KU Yallle BBISBISIOTCS Y TMAI[HEHTOB MOJIOOTO
BO3pacTa, B TO BpeMs Kak ee pa3psiB Ooiee xa-
pakTepeH JuIs Uil Oosiee cTapiiel BO3pacTHON
rpynmnsl. JIunuaable OJSIIIKK Yalle MPUBOJIST
K pa3pbiBy; MHHUMAaJbHAsE U CPEIHSS TOJIIIH-
HbI (UOPO3HON KAICyiIbl B 3TOM CITy4ae TOHb-
me U, KpOMe STOro, B Clydae pa3pbIBa darie
BBIABIISIIOTCSI MaKpoQaraibHas HHPWIBTPAITUS
U KpucTauiel xonectepuna [13]. B cayuae
9PO3UH aTEPOCKIEPOTHYECKOH OJISIILIKH HEKPO-
THYECKOE sIpo (popMuUpyeTcst He 4acTo (B OT-
JMYME OT ee pa3phiBa), peXkKe BCTPEUAIOTCS JIH-
MAHBIE OJISIIKH, peXe BBIABISIOTCS TpU3HA-
ku HectabmibHOCTH [13]. Takwme pe3ymbTarhl
OoJee XapakTepHBI 11 MOJIOJIBIX MAIMECHTOB,
y KOTOPBIX PEXe BCTpPEeYaeTcsl TUIepxojecTe-
puHemusi. BeposiTHO, JaHHBIE pa3inyusi MOTYT
CIIY’)KUTB B OIPEJICIICHHOW Mepe MPEIUKTOPOM
Oojiee OMArompUATHOTO HMCXOma 3a00JICBAHHS
y MOJIOABIX TarlMeHToB. Tak, B psme wuccie-
nmoBanuii [14, 15] mokazaHo, 4TO y TMalueH-
TOB C OCTPBLIM KOPOHAPHBIM CUHIPOMOM, BBI-
3BaHHBIM 3PO3UEH OJIAIIKHU, MOJOKHUTEIbHBIC
pe3yabpTaThl BO3MOXKHBI TIPU TIPOBEICHUU Jie-
KapCTBEHHON aHTHUTPOMOOTHYECKOW Teparmuu
0c3 TOTPeOHOCTH MambHEHINEH YCTaHOBKH
CTEHTa B TIPOLIECCE YPECKOKHOTO KOpOHap-
HOro BMemnarenbcTBa. OAHAKO, B OTHOLUICHUH

JOITOCPOYHOTO TMPOTHO3a 3TOT BOIPOC elle
HEJIOCTaTOYHO M3YYECH.

IIpopsiBOM B MemuIIMHE BO3MOXKHO CTa-
HET OTKpBHITHE CIenuPuIecKux Onomapke-
POB B5PO3HUH aTEPOCKIEPOTHUECKHUX OJISIIeK,
YTO B KOHEUHOM UTOTe MOXKET IPUBECTH K He-
WHBAa3MBHOMY IOJIXOY B JICYEHHH NAlUEHTOB
¢ nHpapKTOM MHOKap/a 0e3 31eBaliy CerMeH-
ta ST BBHUIY NpeoONajaHus MHIWBUIYATHHO
momoOpaHHbIX A(P(EKTUBHBIX CXEM JICUCHHS
aHTUarperaHTaMHu M aHTHKOATyJIsTHTaM# [ 15].

B marorenese arepocKIepOTHYECKOTO IMO-
p@KEHHsI BaKHYIO pPOJb WIpaeT TaKkKe M-
TOKMHOBBII cTaryc. Jloka3aHo, 4TO CTemneHb
TSOKECTH TOPAXKEHUS KOPOHAPHBIX apTepHid,
a Takke BEPOSTHOCTh OCTPOW CEPJIEYHOM He-
JIOCTATOYHOCTH M (GPHOPHILISAIINN SKETYIOUYKOB
HaINpsIMyI0 3aBUCHT OT YpPOBHEH IJIa3MEHHBIX
koHrenrpauus WJI-6 u ®HO-a. Yeenuuenue
nuTokuHoBoro uHaekca UJI-6/WUJI-10 y manu-
eHTOB ¢ MM mpoucXOoAuT MpOTOPIHOHAIBHO
TSDKECTH KOPOHAPHOTO aTepockieposa [16].

WudapkT Muokapaa y MOJOABIX MaIleH-
TOB MOXET NPOTEKaTh Tarke 1o Tuiy 2. B oc-
HOBe MH(apKTa MUOKapja 2 THIIA JieKar Ia-
TO(U3MOTIOTHYECKIE MPOLECCHI, MPUBOJISIINE
K MTOBBIIICHHIO MIOTPEOHOCTH MHOKap/ia B KUC-
JIOPOZIE WM YMEHBIICHUIO TOCTABKU K HEMY
KHCJIOPOAA BCIEICTBUE TPUYHH, HE CBSI3aH-
HBIX ¢ TpoMOOoOOpa3oBaHHeM Ha QoHE pas3phbl-
Ba WU W3bS3BICHUS aTEPOCKICPOTHUYECKOM
Omstku. st Gonee KpaTkoro U JJaKOHUYHOTO
onpeneneHus ucnoabsyercs TepmMuH MINO-
CA (myocardial infarction with nonobstructive
coronary arteries), 9To o3Ha9aeT HHPAPKT MHU-
okapjia 6e3 00CTPYKTUBHOTO TIOPAKECHHUS KOPO-
HapHBIX apTEPUil.

ITocranoBka nuarnoza MINOCA TpeOy-
€T KIMHHYECKOTO IMOJTBEPkICHUS WH(papKTa
MHOKap/Aa TPy OTCYTCTBUU KPUTHYECKHUX CTe-
HO30B M OCTPBIX OKKJIIO3WH KOPOHAPHBIX ap-
Tepuil (KPUTHUECKUM MOPAKCHUEM CUUTACTCS
CTeHO3 KopoHapHOU aprepuun > 50% mo nua-
METpY B JII0OOH NOTEHUMAIbHOH HH(pApPKT-
CBSI3aHHOW apTepHH 110 TaHHBIM KOPOHApOTpa-
¢un) [17]. Omnaxo, mo Tuny MINOCA moxeT
pa3BuBaThCs MHGPAPKT MHOKapAa HE TOJBKO
2 tuna, Ho 1 Tuma 1 (B 3TOM cilydae IpuIHHOMN
MINOCA MoOXeT cTaThb pa3pbiB aTepOCKIIe-
pOTHUYECKOH Onsimku, HO 0e3 BH3yaIH3aluu
Tpomba) [18].

IloBbIIeHne MOTPEOHOCTH MHOKapna B
KHCJIOPOJIC MJTH YMEHBIIICHHS TOCTaBKA K HEMY
KUCIIOpPOJa MOTYT HaONIONAThCSl B TOM YHCIC
W TpU HEKapJHajJbHOM TATOJOTMU — HaIpu-
Mep, MPU aHEeMHUU WM JIbIXaTeJbHOW HEeIOo-
cTaroyHOCTH. [J1aBHOW OCOOEHHOCTBIO SIBIISI-
€TCSl OTCYTCTBHE TIPU 3TOM SIBHOW OKKITFO3UHU
KOPOHApHBIX apTepHil MO pe3yasrataM Kopo-
Haporpadun. [Ipn OTCYTCTBHM HOCTOBEPHBIX
KkputepueB uHpapkra muokapaa va IKI zamno-
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JO3pUTh MUOKapIUalbHOE MOPaKeHne MOKHO
METOJIOM OMOXMMHUYECKHUX TECTOB.

Hexoropsie coBpeMeHHBIE METO/IBI TIO3BO-
JSIOT C BBICOKOH CTETEHBIO TOCTOBEPHOCTH
BBITIOJTHUTE BU3yanu3anuio mpuana MINOCA.
K Takum MeTojamM OTHOCHUTCS BHYTPHCOCY/IH-
CTas ONTHYeCKas KOrepeHTHas ToMorpadwusi,
IIPU BBIIOJIHEHUH KOTOPOH BO3MOXHO JOCTO-
BEPHO BBISBUTH JPO3HI0 W/WIN TIOCIEICTBH
paspbiBa aTepOCKIEPOTHIECKON ONSAIIKA, TIPH-
CTEHOYHBIE TPOMOBI, Ba30CIa3M, KOPOHAPHYIO
nucceknuio [19]. MPT cepaia ¢ KOHTpacTHBIM
YCUJICHUEM HUMEET BaKHYIO poib i audde-
penuuansHoil nuarHoctuku MINOCA [20].
O0a meTona MUATHOCTHKH HE SIBISIOTCS PY-
TUHHBIMU U HE TIPUMEHSIOTCS ¥ BCEX NaIlHeH-
TOB Ja)Ke C MOATBEPKIACHHBIM MHOKAPIUAIIb-
HBIM [TOBPEIKIACHUCM.

VYnotpebieHue MCHXO0aKTUBHBIX BEIIECTB
yaie BO3MOXHO Yy JIMII MOJIOJIOTO BO3pacrta.
[IcuxoakTHBHBIE BeIIECTBA OKAa3bIBAIOT BBI-
paXeHHOE BIHSIHHAE Ha CEPJeYHO-COCYIUCTYIO
CUCTEMY, HE TOJIBKO yBEINYHMBAS YaCTOTY Cep-
JICYHBIX COKpAIllCHWH, apTephajbHOE JaBlie-
HUE M COKPaTUMOCTh MHOKapjaa (4To yBelu-
YUBACT MOTPEOHOCTh MUOKAp/ia B KHCIOPOJE),
HO MOT'YT BbI3BaTh TaKKe Ba30CIa3M KOpPOHap-
HBIX apTepHi ¥ YCUIICHHYIO arperamuio TPOM-
oommtoB [21].

Baxnyio pons B paszsutuu MINOCA y
MOJIOJIBIX TMAI[UCHTOB MOXET Urparh HaJUune
MUOKapJUAILHOTO MBIIIEYHOTO MOCTHKA —
BpOXJICHHAS] aHOMAJIHS KOPOHAPHBIX apTepuH,
MpU KOTOPOH CErMEeHT KOPOHAPHOM aprepuu
MIPOXOJUT B TOJIIIIE MHUOKap/a Ha YacTH CBOEH
JuHbl. Yame BcTpevaeTcs B Mepe/He HHC-
Xopsend aprepud. MuokapauaabHbBIA  MO-
CTHK IpPOSBISiCT ceOsi B BUAC CUCTOIUYCCKOM
apTepuarbHOW KOMIIPECCHH, HO HECMOTpPS
Ha TO, YTO HAIIOJHEHNE KOPOHAPHBIX apTepHuil
BO BpeMsl CHCTOJBI COCTaBisieT jumb 15%,
JAHHAS aHOMAJMsi BHOCUT BECOMBIM BKIJIA]
B pa3BuTHE MH(]APKTA Y MOJIOABIX MAIUCHTOB
IIOCPEJICTBOM JPYTUX MEXaHU3MOB: Hapyllie-
HUe niep(y3un 1Mo OOKOBBIM BETBSM, 3aJ[epikKKa
YBEJIMYSHHS JUaMeTpa COCy/la BO BpeMs Jua-
CTOJIBI, TIPOBOITMPOBAHKE Ba3ocmasma [22].

B koHTekcTe ymoTpeOICHUS XUMHUYCSCKUX
BELIECTB TaKKe CJelyeT cKa3aTb O pPHUCKax
passutusa MBC y cnoprcmeHoB u 6omubui-
JIEPOB MOJIOJIOTO BO3PACTa, CBSA3aHHBIX C YIIO-
TpeOieHHEM aHAPOTCHHBIX aHa0OJUYICCKHUX
crepousioB [23]. 3moymoTrpeOiieHHe ITHMH
npernaparaMi MOKET CIOcOOCTBOBAaTh Pa3BH-
TUIO JIUCIIUIHJIEMUH, TIOBBIIICHUIO apTepH-
AIBHOTO JIABJICHUS, YBEIMUCHUIO KOHIICHTpA-
nuu C-peakTuBHOTO TipoTtenHa. Ha atom ¢one
(hopmMupyeTcs CKIIOHHOCTh K TPOMOOIIMTO3Y,
HapymieHuto (YHKIIUA TPOMOOITUTOB, arpe-
raiu TPOMOOIIMTOB, TOBBIIICHUIO YPOBHS
MIPOKOAryISIHTHBIX (pakTopoB (pubpuHOTreHa,

¢axropos VIII u X), runeproMoncTenHEMHUH,
CHIDKCHUIO (PMOPUHOIUTUYECCKON aKTUBHOCTH
(cHmKeHWEe YpOBHEH a-2-MakporioOyauHa
U WHTHOWTOpA aKTHBAaTOpa IUTa3MHUHOTEHa-1)
C TIOCJICTYIOIINM Pa3BUTHEM Tpomobo3a [23].

VYcraHOBNICHA JIOCTOBEpHAsI CBSI3b MEXKIY
MH(}apKTOM MHOKapAa y MOJOIBIX JIOACH |
YPOBHEM rOMOLIMCTENHA, ITPH [TOBBILIEHUH KOTO-
pOro HaOIIOMAETCsl eT0 TOKCHUYECKOe JIeHCTBHE
Ha JHAOTENUH (3a CYEeT CHIDKCHHS BBIPAOOTKH
OKCHJIa a30Ta) U YCHJICHHE a/IBEHTHIIHAIEHOTO
BOCITAJICHHUSI, YTO B COYCTAHHUHU C JIPYTHMHU He-
OnaronpusATHEIMU (PaKTOpaMH MOXKET CIOCO0-
CTBOBATh Pa3BUTHIO aTepocKieposa [24].

B narorenese mHdapkra MHOKapaa y Mo-
JIOIBIX TTAITMEHTOB KakK MpH WH(pAPKTE ¢ aTepo-
TpomOo30M, Tak u o Ty MINOCA, 601b-
HIyI0 POJIb MOXKET WTparh NaToJOTHsI CUCTe-
MBI TEMOCTa3a B CTOPOHY THIEPKOATYJISILINH.
[Ipu npeobnaganuu B KpoBH (PaKTOPOB, CIO-
COOCTBYIOIINX CBEPTHIBAHUIO HAJ[ TIPOTHBO-
CBEPTHIBAIOIINMH, PE3KO YBEIHMUUBACTCS PUCK
TpoMOoOOpa3zoBaHUSI.

OnHUM U3 TIABHBIX (PEPMEHTOB KOAryisi-
muu sBisiercst TpoMOuH. C OIHOW CTOPOHBI
TpOMOUH sBJsieTCs (aKTOPOM CBEPTHIBAHUS
Il a u urpaer BaxxHyH poib B 00pa30BaHUU
TpoMOa, C APYroil CTOPOHBI — CBSI3b TPOMOO-
MOJYJIMHA C TPOMOWHOM JIMIIAET TOCIIEIHETO
MPOKOAryIsIHTHOH akTuBHOCTH. OcoOeHHO pe-
HIarollee 3HaueHUe B YCWJICHUH TPoMOooOpa-
30BaHMsI UTPAET TeHepalys TPOMOHMHA 110 MY TH
TKaHeBoro (hakropa [25], ypOBEeHb KOTOPOTO
CYIIIECTBEHHO MOBBIMIAETCS MTPH MOBPEKIECHUT
cocynuctoit cteHkd. CIOCOOHOCTh TPOMOMHA
YCHJIMBATh MMPOHUIIAEMOCTh SHOTEIHS U MPHU-
HUMaTh y4acTUH B aKTUBALUU TPOMOOLIUTOB,
NpUaaloT TPOMOMHY aTepOreHHBbIC CBOWMCTBA,
MO3TOMY Ype3MepHasi €ro reHepalys crocoo-
CTBYET pa3BUTHUIO MH(APKTa MHOKAP/IA.

B OonpmmHCTBE CilydaeB MHOTHE 3BEHBS
STHOJIOTHM M TATOTeHe3a, a TaKke Tpenpac-
MIOJIOKEHHOCTh K (hakTopaM pUCKa Pa3BUTHS
nH(papKTa MUOKapaa oOyCIOBICHB TeHETHYe-
CKUMH (haKTOpaMH — MOJIMMOP(HHU3MOM TSHOB.

Hawnbonpmas gactora mHbapKTa MHOKAp-
Jla y TTallHeHTOB MOJIOJIOTO BO3pacTa MYKCKO-
ro Toja acCOIHMHpYeTcsl C MonuMopdu3Ma-
MU B TeHax (akropa V cBepThIBaHHS KPOBH,
TPOMOOLIUTApHOTO penentopa K GpudpuHore-
Hy U WHTHOWTOpa aKTHBATOpa IUIa3MUHOTE-
Ha Tuna | [26]. ['eneTnueckue HapylIeHHS
B IJJa3MEHHOM M TPOMOOIMTAPHOM 3BEHBSIX
remMocrasa u/wim HapyluieHne GuOpUHOIHTH-
YECKOM CHUCTEMBI BHOCAT JOMOJHUTEIbHBIN
BKJIaJ B Pa3BUTHE aTEPOCKIEpO3a M MOTYT
OBITH UCITOJIB30BAHBI JJIS OMPEIEICHIS PUCKa
nH(papkTa MHOKapJa MHOKapaa | Tuna y Mo-
JIONBIX JIFOmeH [26].

[ToMumo TeHeTHdecKr O00YCIOBICHHBIX
TpoMOOuIHi MOTMMOPPU3M TEHOB MOXKET
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YBEIMYUBATG PHCKH Pa3BUTHA aTepOCKIIe-
po3a. JlokazaHo, 4to mNOAMMOpP(GU3M TeHa
ADAMTS-7 crnocoOcTByeT necTaOmiIu3aiun
ONSIIKM ITyTeM YCHUJICHHOTO BBIICTICHHUS Me-
TaJUIOTIPOTENHA3, YTO IMPHUBOAWT K pa3pylie-
HUIO BCEX OEJIKOB BHEKJICTOYHOTO MAaTpHKCa,
BKJIIOYasl KOJJIareH, 4TO CIIOCOOCTBYET TIO-
BBIIICHUIO MPOHULAEMOCTH W 3aMEUICHHIO
MPOLIECCOB pemnapaiuu CTEHOK cocynoB [27].
Jpyrue IOKyChbl TEHOB MOTYT SIBISITBCS TIPH-
YUHAMH AUCTUIHIEMUH U TUTIEPXOJIECTEPHHE-
MUH, KaK HalpuMep Te€HbI-aKTUBATOPBI Oelka
PCSKO9 [28].

Takum oOpa3om, HHPAPKT MHUOKapaa Mo-
KET JAUArHOCTUPOBATHCS HE TOJBKO Y THOXHU-
JIBIX JIFOJIEW, HO W Y JIWIl MOJIOZIOTO BO3pacTa.
Y xareropuu marueHToB Mostoke 40 — 50 met
BBISIBJSIFOTCSE 0COOECHHOCTH Tpoduis ¢akTo-
POB pHCKa W MEXaHW3MOB Pa3BUTHS JTOH Ta-
ToNoruu. B 3TOM rpynme uaie BCTpEe4aroTcs
CrHa3M KOPOHApHBIX apTEepUdl U M3bSA3BICHHUE
aTepOCKIEPOTHIECKON OJISAIIKU KaK ITyCKOBEIE
MeXaHH3Mbl WH(papkTa MuoKapna. boibiryro
POJb B €ro pa3BUTHH Y MOJIO/BIX TMAIlHEHTOB
UTPAIOT TaKXke TeHeThdyeckue (akTopbl, 00-
yCIaBIUBAIOLINE paHHEE pa3BUTHE aTepo-
cKieposa wiau TpomOoduianu. B matorenese
rH(papKTa y MOJIOJBIX BaXXHOE 3HAYCHHE TIPH-
0o0peTaeT MOBBIMICHUE MOTPEOHOCTH MHOKAp-
Jla B KUCJIOPOZIC MJIM YMCHBIIICHUS K HEMY €ro
nocraBku. KoMiuiekcHoe m3ydyenue (akTopoB
pUCcKa U OCOOCHHOCTEH MEXaHHU3MOB Pa3BH-
TUS MH(pAPKTa MHOKAp/Aa y MOJOIBIX TO3BO-
JUT CBOEBPEMEHHO JMarHOCTUPOBATh 3Ty IIa-
TOJIOTHIO M HCIIONB30BaTh METOMABI TEparu,
Hanbonee 3QdekTuBHBIE y 3TOM KaTeropuu
MAIMEHTOB.
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NPUHIMII UBMEPEHUSI APTEPUAJIBHOTO JABJEHUS
OCIHMJIJIOMETPUYECKHUM METOJI0M
C IPUMEHEHHUEM OJHOI'O JATYUKA JABJEHUSA
U OJMHOYHON KOMIOPECCHUOHHOM MAHXKETbI

'Tapacos FO.A., 2lykbsinoB A.JL.

A0 «Anmaz», Pocmos-na-Jlony, e-mail:Resto4d7@mail.ru;

?[lonckoil 2ocyoapcmeennvitl mexnuueckutl ynusepcumem, Pocmog-na-/lony,
e-mail:lex1998@rambler.ru

AHHoTauus. M3mepenue aprepuaibHoro aasieHus (AJl) ucnonp3yercs Kak MoKasarelb KauecTBa paboThl
cepllia U crocod AMAarHOCTHKHM HapylleHuid B ero pabore. AJl xapakrepusyeT 3()(peKTHBHOCTh paboThI cepiia
B IIEJIOM, @ TAK)KE, TACTHYHbBIE CBOICTBA COCY/IOB, 110 KOTOPHIM JIBHKETCS KpoBb. IIpn cucremarnueckom HabIto-
neHun AJl MOXKHO BBISBIIATH NPH3HAKY THIIOTOHUH M TMIIEPTOHUH. [ UIIEPTOHMS, WIH MOBBIIIEHHOE apTepHaAIbHOE
JaBJICHUE, MOJKET CTaTh (JaKTOPOM PHCKa IS Pa3IHYHBIX CEPAEIHO-COCYAUCTHIX 3a00IeBaHMIl, TAKHX KaK HHCYIIBT
i nHQApKT MUOKapza. B cBOro ouepeb THIOTOHNS, TN IOHIKEHHOE JaBICHNE, TAKXKE TPEOyeT BHUMAHMS, 110~
CKOJIBKY OHa MOJKET BBI3bIBATh TOJOBOKPY/KEHUE, CIIA00CTh U JPYrHe HEraTHBHbIC MOCICACTBHA. B nmocnenHue asa
JIeCATHIICTHS HAaOTI0OaeTCsl CyIECTBEHHBIH POCT Jofieil, MMeromux nopbienHoe AJl, nokasauna cs3b A/l co cmep-
THOCTBIO HaceJIeHus OoT OoJe3Hei cucTeMsl KpoBoobpateHus. [Ipobiema quarHocTiku 1 koHTpons AJl BeTpedaer-
Csl B OCHOBHOM Y JIIOJICH cTapIero Bo3pacTa, HO B OCJIEIHEE BPEMsI CPETHII BO3PACT MAIMEHTOB C HAPYIICHUSIMH
PaboTHI CepeTHO-COCYAUCTOH CHCTeMBI, yMeHbmIaeTcs. [1o onenkam skenepTos, k 2025 rogy 4ucio oneil B Mupe
¢ apTepHaibHON runepTonueil ysemmaurcs Ha 15-20%, nocturHys okono 1,5 mupa denosek.Temm pocra mroznei,
HMEIONHUX HapylieHHoe AJl, OXHOBPEMEHHO CBSI3aH C PErHCTPALHeil JaHHBIX IPU MPOBEACHUH INCIAHCCPU3ALINH
OTJIC/IBHBIX TPYIIT B3POCIOro HaceseHus. [1o3Tomy, HEOOXOAMMO C/IeIaTh TEXHOIOTHN KOHTPOJIS U AUArHOCTHKH
apTepUabHOTO JABICHHUS TIPOILE U JCIIEBIIe, JUIs 00eCIIeYeHNs IOCTYITHOCTH CPEIN BCETO HACENICHHUS.

KuroueBrble ciioBa: aprepuajJbHOe 1aBJI€HHE, THNIEPTOHHUS, THIIOTOHHUSA, KOHTPOJIb U AHArHOCTUKA, H3MEpPEeHHEe AI[,
Oclll/[JlJlOMeTpll‘leCKl/lﬁ MeETOox

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

'Tarasov 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

AptrepuanbHOE [JaBJICHUE U3MeEpsieTcs B
MWJITIMETpPax PTYTHOTO CT0JI0a, pe3ynnbTaT yKa-
3pIBaeTcs Kak 3ammch nByx uncen CAJI/JIAJL
ITon muactomuueckum nasieruem (JJAJl) mo-
HUMAaOT HaAUMCHBbIICEC 3HAYCHHC JaBJICHUA
B apTepud BO BpeMs AuacToibl cepamna. OHO
B OCHOBHOM OIMPEEIISCTCS BEITUYNHON TOHY-
ca nmepu(eprUUECKUX aPTEPUATBHBIX COCY/IOB.
Cucronmuueckoe nmaBlieHHE (MaKCHMAaJIbHOE)

ompenensieTcs B NEpUOA CUCTOIBI, U 00yCIIOB-
JICHO yAapHBIM 00bEMOM ceplilia U 31aCTHYHO-
CTBIO a0PTHI M KPYTMHBIX apTepuii [1].

B 1905 roxy xupypr Huxomait CepreeBud
KopoTkoB OTKpbUT 3BYKOBOW (ayCKyJIbTaTHB-
HBIH) METOJl U3MEpPEHUs] apTepUanbHOIO JaB-
nenusi — meton Koporkosa. Ilpu msmepenun
UCIIONIB3YIOTCS M aHAJIN3UPYIOTCS 3BYKOBBIC
3(h(HeKThI, COMPOBOXKIAOIITNE MYIIbCAITUH KPO-
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BOTOKa, KOTOpPHIC BO3HHUKAIOT B TEpPEkKaToi
MaHXETOU apTepuu. boiblmIuM MNpeumyiie-
CTBOM JIaHHOTO METO/a SIBISIETCS yCTOWYH-
BOCTh K HApYIICHUSM PUTMA CepAIla U JBUKE-
HUSIM PYKH BO Bpems m3Mmepenusi. Cpenu Henmo-
CTaTKOB MOJKHO OTMETUTH BBICOKYIO UyBCTBHU-
TENBHOCTh K IIIyMaM B MOMEIICHUH, TIPOOIeMy
OMPECICHUSI MOMEHTA CYUTHIBAHMSI [TOKA3aTe-
neit A/l (CIIOKHOCTD 3aKITI09acTCs B TOYHOM
(hMKCcUpOBaHNH MOMEHTA MCYE3HOBEHUS TOHOB
KopotkoBa) [1]. B macTosmiee Bpemsi MeTOI
KopoTkoBa 10 cux mop SIBISIETCS €IUHCTBEH-
HbIM O(DUIIUATBHBIM METO/IOM u3MepeHust AJl,
yTBEp:KIECHHbIM BcemupHoit opranuzanueit
3npaBooxpanenus B 1935 roxy.

OnHako, ¢ pa3BUTHEM DIIEKTPOHUKHA U aBTO-
MaTHYECKHUX CHCTEM, TIOSBUIACh BO3MOKHOCTh
YIOPOCTUTh U aBTOMATU3UPOBATH METOJ M3Me-
penns. OCUWUIOMETPUYECKUNA METON Tpe-
MOJIaraeT PErUCTPAIUIO MyAbCAUUN ABICHUS
B MaH)KETE€, BOSHUKAIOIIUX IPHU MTPOXOXKICHUN
KpPOBH 4epe3 CAaBICHHBIA yI4aCTOK apTEPHU.

IIpoBenennpie wuccnemoBanwst B [2] Ha
CPaBHEHHE TOYHOCTH H3MEPEHHUM OCIUILTIOME-
TPUUECKUM METOAOM U MetomoM KopoTkoa
ITOKa3aJIi BBICOKYIO TOYHOCTh B 000HX CITydasiX,
OJIHAKO TIPY OIIEHKE IO KPUTEPHSIM MPOTOKOIA
BHS90 Gomee To4HBIE TMOKa3aHUS OKA3aJIHCh
y metona KoportkoBa. ¥ 6% wmccnenyembix ma-
nuenToB m3Mepenne AJl mo Tonam Kopotkosa
OBUIO 3aTPYIHEHO, M3-3a TIIyXUX HU3KOAMILIU-
TYIHBIX TOHOB [2]. PaHee OBbLIO BBINOIHEHO
JKCTIEPUMEHTAIILHOE CPaBHEHHE, a TaKXkKe pac-
YeT TOTPEITHOCTEH ayCKYJIBTaTUBHBIX U OCIIHII-
JIOMETPHUYECKUX MPUOOPOB HMHIAMBHIYAITEHOTO
KOHTPOJISI apTEPUATHFHOTO JABJICHUS U YaCTOTHI
CeplIeYHbIX COKpallleHuid. PaccmarpuBanucs ue-
TBIPE BHJIa TOHOMETPOB: MPUOOP ISl TIOJIHOTO
aBToMaruueckoro usmepeHus AJl ¢ MaHxeroit
HA 3aI5ICThe; MEXaHMYECKHUI TOHOMET; TIPHOOpP
JUTS TIOJTHOTO aBTOMAaTHYeCKoro m3mepenus Al
Ha 1uiede; mpuoop it m3mMepenus AJl Ha ruieue
10JlyaBTOMaTuyeckuii. PaccuuTaHHble Ha OC-
HOBE SKCICPUMCHTAIBHBIX JaHHBIM 3HAUYCHUS
a0COJFOTHOM TTOTPEITHOCTH JIeXkKAT B Tpe/ienax
3-8 mm.pr.cT. [3]. Hammume momoOHBIX HCCiTe-
JIOBAaHWH yKa3blBa€T Ha IKUIHECIOCOOHOCTH
MeTtona uMepeHust AJl oCMuIOMETPHYECKUM
METOZOM, U B 3TOM CTaThe peub MOUAET O pea-
JU3alUU JAHHOTO MPUHLHUIA C IPUMCHCHUEM
OJTHOTO JIATYWKA JABJICHUS W OJWHOYHOU KOM-
MPECCUOHHON MaHKETHI.

Lens mccnemoBanmst 3aKIII0YAETCS B OMpe-
JICJICHUN W OINMCAHWW TIPUHIIAIIA WU3MEPEHUS
A]l, ocyIecTBIsIEMOro OCIMIIIIOMETPUYECKUM
METOIOM.

MaTepna.nbl U METOAbI UCCTCAOBAHUA

ILJ’IH OIpeACJICHU Nralla30Ha U3MCEPCHUA
apTCPpUaJIbHOIO JAaBJICHUA H606X0,I[I/IMO 3HAaTb
S3HAYCHUA OaBJICHUA IJIsI OTACIIBHBIX Karero-

puii. B kmaccupukanmum BceemupHoli opra-
HU3aLUU 3[PaBOOXPAHEHMS] IPUBEIAEHBI HOp-
Mbl AJl y nui, crapuie 18 net, npuBeneHHbIE
B Tabmmurie [4]. C Bo3pacToM HOpMasbHOE Al
y MHOTHX JIIOICH OTKJIOHSETCS, 4TO CBUJE-
TEJILCTBYET O HApyLICHUSIX B paboTe ceped-
HO — COCYIMCTOM cucTeMe, IPHU ATOM, Kak Io-
Ka3aJId MHOTOYMCIIEHHBIE NCCIIEA0BAHUS, JaKe
B TEUEHHE CYTOK y YeioBeka u3mensercs A/l
DTO cBs3aHO ¢ (U3HUECKOH AaKTHBHOCTBIO,
[ICUXOAMOLIMOHAJIBHBIM ~ COCTOSIHUEM, —IIpU-
eMoM muiM U japyrumu dakropamu. Taxke,
MMeeTCsl «TUIEPTOHMs Oeroro xanara» — (opma
apTepHaIbHON TMIIEPTEH3UH, NIPU KOTOPOH Mo-
Beimenue AJl > 140 w/nmm > 90 MM.pT.CT. OTMe-
YaeTcsl TONBKO Ha IpUEME y Bpada, a IpH U3-
MepeHuu A/l METoIoM JOMAIIHEr0 MOHUTOPU-
poBanus AJ] (AMAJ]) n/unm cyTo4HOTO MO-
nuropupoBanusi AJl (CMAJl) mnokazarenu
AJl — B nipeaenax HOpMaJIbHBIX 3HaYe€HUH [5].
ITpu oOcnenoBaHUM MAMEHTOB C MTOJO3PEHU-
€M Ha HapylleHHs padoThl CepaeyHO — COCY-
JMCTON CHUCTEMBI BEIETCSI MOHUTOPHUHT U Y4ET
m3mMmeHeHnst A/l B TeueHue cyTok. 3a mepuop
¢ 2010 rona mo 2019 rox uucio 3aperucTpu-
POBaHHBIX JIMIl C apTEepPUaIbHOM THUIIEPTOHU-
eit B Poccun yBenmmumiiocs Ha 5,4 mitH (46%),
¢ 11,78 2010 no 17,1 man B 2019 rony [6].

Hopwmpbl apTepuanbHOro gaBieHus
o knaccudukarmm BO3
y nui crapuie 18 et

Kareropust AJ] CA] JAL
OnTuMaasHoe <120 <80
Hopmansroe 120-129 80-84
Beicokoe HopManbHOE 130-139 85-89
A[vyrepnam,ﬂaa THIICPTORHS | 40 150 90-99
1-ii crenenu
ApTCpHAILHAS THIICPTOHMA | 160 179 | 100-109
2-1i crenenn
ApTepraibHast THIICPTOHHS ~180 ~110
3-1 cTeneHn = =

B obmem ciydae cuutaercs, uto npu CAJ]
mensbIe 100 u JIA /] mersie 60 MM.pT.CT., Ha-
CTYIIae€T COCTOSIHWE TUTIOTOHHH, TPU KOTOPOM
y ManueHTa HaOMIAaeTCsl YCTaJIOCTh, COHJIM-
BOCTb, ciabocth. Jmamason 3HaueHuii CAJl
JUIsT KaXXAOW KAaTeropuu 3HAYUTENBHO LIUpE,
yem 3HaueHndd JIAJl, mostomy st obGecrede-
HUS TOYHOCTH HM3MEpPEHUN HEOOXOIUMO yUH-
TBIBAaTh UMEHHO MaJiblii auana3od JJA I, 4ToOs!
HCKITIOYUTH HEBEPHOE OIPEICIICHNIE KAaTCTOPHUH.

CyTh OCHWIIOMETPUYECKOTO METONA W3-
MEpEHUSI apTEpUaTIbLHOTO MaBJICHUS 3aKJIIO-
YAETCsl B PETUCTPALMM U aHAIM3€ IMyJabcauui
JIaBJICHUS] B MaH)XETe, COKMMAIOIIEH apTepuIo,
B ITEPUOJIBI KOMITPECCUU U JCKOMITPECCUHU BO3-
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Iyxa B 9TOH Mamxere. J{ist obecnieyeHus momy-
YEHUs! JTaHHBIX 00 N3MEHEHUSIX J1aBJICHUS IPU-
MEHSIOT JaTYMK C COOTBETCTBYIOIMMH JHMHA-
MHUYECKUMU xapakrepuctukamu. Ha pucynke 1
IIPUBEAECHO OCLMUIOMETPUYECKOE OIIpesesie-
HHUC apTCPpUAJIbHOTO OaBJICHUS. HpI/I IIJTaBHOM
YMEHBILICHUH JaBJICHUS B MaH)KeTe Heo0Xo-
JUMO PETUCTPHPOBATh aMIUIUTYIy KOneOaHui
JaBieHus B Hell. [lanee onpeaensercs cpeaHee

7
fasnexne —» . 370 162
8 MaHXeTKe

JUHaMu4Yeckoe aasienue AJlcp.nuH, kKoTopoe
OyzeT COOTBETCTBOBATH TOMY JIABJICHUIO B MaH-
JKeTe, IPU KOTOPOM aMIUIUTYya (pa3max) Kose-
Oanwmii OyeT UMEeTh MAaKCUMAJIbHYIO BEITUINHY
(cpemuee maBienue o Mapiero). [lo pe3skomy
W3MEHEHUIO aMIUTUTY/ MyJIbCAIMd B MaH)KeTe
MOKHO OIPEJETUTh MOMEHTHI, KOTJa JaBiie-
HHUE B HEHl CTaHET MEHbLIC JAUACTOIMYECKOTO
1 0oJbIIe cucrommdeckoro [1, c. 8].

Bpema —

Puc. 1. Ocyunnomempuuecrkoe onpeoeneHue apmepuaibHO20 OA61eHUs.

3BYKOBLIE ABNEHUA

Hajg apTepuen
HWXKE MeCTa NepexXaTmMa

MAIKOKETON "

o 8 3 8 g 8

OCUMANALMM A3IBNEHUA
B034yXxa
B MaKkKeTe

|

MyAbC K3 3pTEPUM
HUXKE MecTa v

NEePEKATUA MIHKETON

Puc. 2. Ocyunnozpammol umnynbcos ¢ oamuuxa 0asienus u Mukpogona (oamuuxa Kopomrosea)
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[Ipu 3TOM Ba)KHO MPaBHJILHO OMPEIEINTh
CKOpPOCTh CTpaBJIMBAaHUS BO3AyXa M3 MaHKe-
ThI, T.K. IPU MEIJICHHOM CTpPaBIMBAaHUU IIPO-
[ecc M3MEpEeHHs yBEIMINBACTCS BO BpPEMEHH
W Ha4YHET JIOCTABJIATH JHUCKOM(OPT MAIUCHTY.
CaumkoM OBICTpOE CTpaBIMBAaHUE HE TMO3BO-
JIUT TIPOBECTU KOPPEKTHBIE U3MEPEHUSI.

B cooTrBercTBUM C TEXHOJOTHMEH METOJa,
cHayajla CTPOMTCS Orumbaromas HUMITYJIbCOB,
IOCJIe OINpeNeNsieTcs MaKCUMyM Orudaromnieit
AMax, 3aTeM HaXOJATCA XapaKTepHBIE TOU-
ku Al u A2, KOTOpbIE COOTBETCTBYIO (hazam
Havyanma A2 M koHUa Al 3BYKOBBIX SIBIEHHI
npu peructpaunu AJl no merony Koporkosa
(pucyHoxk 2).

OKCIIEpUMEHTAIbHO YCTAaHOBJIEHO, YTO
aMIUTUTYIa «KOJIOKOJa» B Touke Al, paBHas
1/2 Amax, COOTBETCTBYET YPOBHIO THACTOJIH-
YECKOT'0 JABJICHUS, a aMIUTUTYJa «KOJIOKOJIa»
B Touke A2 paBHas 2/3 Amax, onpeaensier
YPOBEHb CHCTOIMUYECKOTO JAABICHMS.

Tax, mist onpenenenust A/l crourcs rpa-
(UK 3aBHCUMOCTH aMIUTUTY/I «OCIHIUIOMETPH-
YECKOTO MyNbCa» OT JaBJICHUS B MaHXKeTe, KO-
TOPBIA UMEHYETCS «KOJIOKOJIOM», WIIH OCLIUII-
JoMeTpUuYecKor kpuBoi (pucyHok 3). [1o ocu
abciuce OTKIIAIBIBACTCS IaBICHUE B MaHKETE
(crmeBa HampaBoO OT OONBIIETO K MEHBIIEMY),
10 OCH OPJMHAT — COOTBETCTBYIOIIME 3HAYE-

0k

251

20+

Mynbcayum A3BNESHHA B MAHXETe MM.PT.CT

HUSl aMIUUTY] myibcanuii. @opma rpaduka,
HECMOTpsl Ha OTIIMYUE OT MalMeHTa K Malu-
€HTY, U JaXe, Y OIHOIO MalleHTa B TEUYECHUE
HEeOOJBIIIOTO OTpe3Ka BPEMEHH, SBISETCS JO-
BOJIBHO TOYHBIM HHIMKATOpOM ypoBHeH AJl.
IIpu ycinoBum npoBeaeHuss KOPPEKTHBIX U3MeE-
peHuil, «KOJIOKO» UMEET €IMHCTBEHHBIN, IPKO
BbIpaXXeHHbIN MakcuMyM. CpeaHee reMoinHa-
MHYECKOE JABJIECHHUE ONMPENENIAETCS KaK TaKoe
JIABJIICHWE, TIPA KOTOPOM 3aperucTpHUpOBaHa
MaKCHMaJlbHas aMIuATyAa (Amax) OCIHIIIO-
METPHUYECKOTO MyJbca (TMOJTOKEHUS MaKCUMY-
Ma «KoJIOKoJia»). Jlanee, Ha OCHOBE IOJYy4EH-
HOTO 3HAYEHHUS CPETHETO FEMOAMHAMUYECKOTO
A]l, ¢ UCHIONB30BaHUEM CHEUAIBHBIX aJro-
puTMOB aHanu3a, Berancisercs CA/Jl mo neBoit
yactu rpaduka, u JJAJl 110 npaBoii ero 4acTtu.
I'padmueckn mpouecc ompeneneHuss n3o0pa-
>KeH Ha pucyske 3 [1, c. 9-10].

WHorna BBIIENAIOT OTJEIBHO TaXOOCLMII-
JIOMETPUUYECKUIT METOZ, KOTOPBI OCHOBaH
Ha TeX K€ MPUHIIAIIAX, YTO U OCIMIIOMETpHYe-
CKUH, HO OTJIMYAETCA TEM, YTO PETHCTPUPYIOT
HE MyJILCOBBIE KoJieOaHust o0bema cocyia, moji-
BEprarolerocs KOMIPECCUU U JIEKOMIIPECCHH,
a CKOpPOCTb U3MEHEHHUs 3Toro oobema. [1pu uH-
TepIpeTali KPUBOM pacCMaTpUBAIOT HE aM-
TUTATY/IBI KONIeOaHW, a «3ara aHuey» B HIKHEM
YYaCTKE TaXOOCIIIIIOTPaMMBI (PUCYHOK 4).
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Puc. 3. Onpedenenue no ocyunniozpamme UMnYibCo8 cpeone2o cemoounamuieckozo A/,
cucmonuyecxkozo A/l (A2) u ouacmonuuecrkozo A/ (A1)
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i
Kornpec cuonras Umyuep - nepexodin Cmpabrubavwui
MaHxema Knanay

Komnpeccap

Puc. 5. Cmpykmyphas cxema ycmpoucmea peaiu3ayui NPUHYUNG uzmepenus
apmepuaIbHo20 OA6LeHUs. OCYULOMEMPULECKUM MEMOOOM C NPUMEHEHUEeM
00H020 0amMuuUKa 0A61eHUsl U OOUHOYHOU KOMIPECCUOHHOU MAHIICEMbl

[osiBneHne «3amasiaHus» COOTBETCTBY-
et JAJl. Yronienue nepen BOCXOASIICH ya-
CTBIO — «BOJHA 3aKPBHITHA» — YKa3blBaeT Ha
cpennee AJl (Allcp.niuH). bokoBoe maBneHuME
(AJ100K.) ompenensieTcs Mo ypOBHIO HAHOOb-
mero «3amnas3ianusy. HakoHern, ncuesHOBeHHE
mynbcanuid ykaseiBaeT Ha goctwkenne CAJ
[1,c. 12].

Pe3yabTaThl Hcce10BaHUS
U UX o0cy:KIeHne

s peanuzanuy TMPUHIKINA H3MEPEHHS
apTepuaIbHOrO MaBJICHUS OCLUUIUIOMETpHYE-
CKUM METOJIOM C IPUMEHEHHEM OJTHOTO JaTuu-
Ka JaBJICHHUSI U OJMHOYHOM KOMIPECCHOHHOMI
MaH)XeTHI pa3zpadoTaHa CleAyIomIast CTPYKTyp-
Hasl CXeMa, IPUBEJICHHAs Ha PUCYHKE 5.
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B nepBblii MOMEHT BPEMEHU yCTPOUCTBO
YIpaBIEHUs MOCIEe MPOXOKIEHUS HHHULHA-
JU3allid  BKJIFOYAET KOMIIPECCOP, KOTOPBIi
COECOUHEH TPYOKOH C IITyLEepoM — HEepexol-
HUKOM, U K HEMY € I0JCOCMHEHA OHOKa-
MepHas KOMIIPECCHOHHAs MaHXeTa (C OHOI
TpyOKoii). Bo3nyx B mamkeTy mepen usMe-
peHreM OBICTPO HArHETaeTCs! 10 BEIHYUHBI,
npessimaroneit CAZl Ha 20-30 MM.pT.cT. (110
HCTEYEHHIO ITYNbCa), IOCJIE YEro yCTPOUCTBO
YIPaBJICHUS OTKJIIOUYACT KOMIIPECCOp U IOJ-
KJIFOYAET CTPABJIMBAIOLINN KJIANlaH, KOTOPBIA
TaK)Ke IMOJCOEIMHEH K IITYyIepy — Mepexos-
HUKY. CKOpOCTh CTpaBIMBaHUS COCTABISET
1-5 Mm.pT.cT. B cexkyHay. [lockonbky u3me-
penus AJl MoryTt mocturarh 3HadeHHi 180-
200 MM.pT.CT. W maxe Ooyiee, HEOOXOTUMO
HMMETb 3arac CO3/JaBaeMOT0 JIaBJICHUS B ITHEB-
MocucreMe (mocrarodno jgo 300 mMm.pr.cT.).
YpoBeHb N1aBlI€HUSI B MaHXKETE HENPEPHIBHO
HU3MepAETCsl OMUHOYHBIM JATYMKOM JIaBICHUS,
nH(pOpMaLKs ¢ KOTOPOI'O IOCTYNAET B yCTPOM-
CTBO yIpaBiieHus. JlaT4uK UMEEeT OJUH BbIBOA
JUTS IOJIKITIOUEHMS K IITYIIepy — ITePEXOIHHUKY,
U KaK CJEJCTBHE, K 00IIell MHEeBMOCHCTEME.
MakcuManbHbIM ypOBEHb U3MEPSIEMOT0 JaB-
JICHUS AaTYMKa JOJKEH PaBHBIM MIIH OOJIbILE,
YeM y KOMIIPECCHOHHON MaHXkeThl. [1o OKoH-
gyannu w3mepenns CAJl n JAJ| crtpaBmu-
BAIOIIMN KJamaH OTKPBIBAETCSA TOIHOCTHIO
YCTPONCTBOM YIPABIEHUS U CITyCKaeT BO3AYX
13 MaHKeTbl. OTIMYNTEIBHON 0COOCHHOCTBIO
peanu3anny TaKOro MeToJa U3MEPEHUS SABIIS-
€TCsl TO, YTO MCIIOJIb3YyeTCs AATYMK C OIHOM
TpyOKOH, U3MEPSIONUN TaBICHUE B TTHEBMO-
cuctemMe. ITO YKOHOMHUT MECTO U Y/ICIIEBISeT
n3Jenue, 1Mo CPaBHEHHUIO C YCTPOHCTBOM, I7ie
NPUMEHAIOTCS JaT4uKU C JAByMs IOpTaMH,
WU TJ€ TPOLECC H3MEPEHUs NPOUCXOIUT
IIyTeM CpPaBHEHUS U IepecdeTa U3MEpPEeHHO-
IO 3Ha4YEHUs JABJICHUS C 3TAJOHHBIM. TaKke,
HCIIOJIb30BAHUE KOMIIPECCHOHHOM MaHXKeThl
C OJTHOM TPYOKOH, SKOHOMHUT MECTO U yACIIECB-
JSET U3JENNe, W, SBIIETCs Ooyiee yIOOHOH,
110 CPAaBHEHHUIO C MAHXKETOU C IByXKaMepHOMI
MaHXeToW ¢ IByMs TpyOkamu. B HacTosmee
BpEMsI M3rOTABIMBAIOTCS JATUUKU JaBJICHUS
¢ IU(POBHIMU M aHAJOTOBBIMU BBIXOJHBIMH
CUTHaJIaMH. B cBOl0 ouepenb, aHAJIOTOBbIE
BBIXOJHBIC CUTHAJIBI MOTYT OBITh yCHJICHHBIE
1 HE YCUJICHHBIE.

3akiaouenue

Ha ceropusmHuii JeHb CyniecTByeT MHOTO
npuOOpPOB, MPETHAZHAYCHHBIX JJISI U3MEPCHHUS
apTepUaNTbHOTO JIaBJICHUS, KK B MEIUITHHCKUX
YUPEKACHUSIX, TAK U JUISI JIOMAITHETO UCTIOJb-
30BaHMs, HO MpOOJIieMa TOYHOCTH aBTOMATH-
YEeCKMX HM3MEPEHHH 10 CHX IOp aKTyalbHa.
Jlns OBBIIIEHHST KauecTBa U JJOCTOBEPHOCTH
U3MEpPEHUH HEOOXOJMMBI CXEMOTEXHHUYCCKHUE
peIICHUs] U CIIOKHBIE MPOrPAMMHBIE aJTOPHT-
Mbl 00pPaOOTKM JAaHHBIX, YTOOBI OCILHUILIOME-
TPHYECKHH crI0c00 OBbLIT pearn3oBaH B MOTHON
mepe. [Ipu peanuzanmm MeToga HEOOXOIUMO
YUYUTBHIBATh CTAaTUCTUYCCKUE JaHHBIC I1alH-
CHTOB PAa3HBIX BO3PACTHBIX TPYII, a TaKKe,
o0ecrevnTh MPaBUILHOCTh U3MEPEHHH, Jaxe
NPY HEKOPPEKTHBIX YCIOBHSIX. JJocTonHCTBOM
METO/Ia SIBJISICTCS BO3MOXKHOCTH HCIOJHCHUS
B TIOPTaTHBHBIX YCTPOMCTBAX, MPH HCIIOIB30-
BaHUM KOTOPBIX, HE TPEOYIOTCS CIIeIHaIbHbIC
3HAHUSI ¥ HET HEOOXOJUMOCTH B TIPOBEJCHUU
HW3MEPEHUN BpauoM.
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AHAJIM3 U PABBUTHUE JOIIOJHUTEJIBHBIX YCJIYI B COEPE
INEPEBO3OK I'PY30B XKEJIE3HOAOPOKHBIM TPAHCITOPTOM

Sxosuesa E.I'., Apmiba JI.H.

@I'bOY BO «Cubupckuii 2ocyoapcmeeHHblil yHugepcumem nymeti coooujenusy, Hosocubupck,
e-mail: elenaaplaeva@yandex.ru, arshba@stu.ru

AnnoTanus. [l COBpeMeHHOI OM3HEeC-cpeibl XapaKTepHa BHICOKAsS CTENCHb TPAHCIOPTHBIX JOTUCTHYECKHUX
oIeparuii, CioCOOCTBYIOIINX PA3BUTHIO MIPSIIPUSTHI H JOCTIKEHHIO SJKOHOMUUECKHUX neneil. CylecTBeHHYIO POllb
B peaIN3aIMH JIOTUCTHIECKOTO MOTEHIHAIa CTPAHbI BHIIOTHIIOT TPAHCIOPTHBIC IPEANPHATHS, PAOOTAIONIHE Ha OC-
HOBE JKeJIe3HOOPOKHBIX ImyTel. B wactHOoCcTH, AO «PXK/]» BBINONHSET POJIb KIIOUEBOTO MOCTABIIMKA TPAHCIIOPT-
HBIX JKEJIE3HOJOPOKHBIX YCIIYT IO Tpy3ornepeBo3kaM. OIHAKO CIIPOC Ha yCIyTH IPy30HEPEBO30K MOKET CHIKAThCS,
100 IpeanpusATHe MOKET (GOPMUPOBATH YIYIICHHYIO BBITOMY B PE3yIbTaTe HEZOCTATOYHOIO 00BbEeMa CEPBHCHBIX
YCIIYT, YTO OINPEAEIACTCS MEePeYHEM JIOMONHUTEIBHBIX YCIIyT, KOTOPbIE HANPSMYIO BIHAIOT Ha peansanuio 6a3o-
BBIX ycuyr [Ipemarast JONOJIHUTEIBHbIE YCIYTH, IPEIIPUSITHE MOXKET YIydUIIHTh CBOIO KOHKYPEHTOCIOCOOHOCTh
1 3aUHTEPECcOBaTh OOMbIIE KIHEHTOB, YTO IIOMOXKET COXPAHUTh MM YBEIHIUTH 00BEM IPy30IepeBo30K. OCHOBHEIM
MeTozioM cbopa nHdOpMaIMK B paboTe MOCIy KU OIpoc B (hopMe aHKeTHpoBaHUs MeTojoM Jlenbdu. B pesynbra-
Te MPOBEACHHOTO ONpoca OBUIH BEISIBICHEI ()aKTOPbI, OrpaHNYHBAIOIIHE W CTUMYIHPYIONIHE PeaIH3aluio 6a30BBIX
YCIIyT PEerHOHATBHOTO LEHTPa (PUPMEHHOTO TPAHCIIOPTHOTO OOCIYKUBAaHUS. BBIABIECH psif MPOOIEMHEIX BOIPOCOB,
MPEATCTBYIONMX HanOosIee MOJHOM pea3ali 0a30BbIX YCIyT LEHTpa. B kauecTBe MHCTPYMEHTA MOBBIIICHUS
9 (HEKTHBHOCTH peall3aliy ero 6a30BbIX YCIIyT IPEUIOKEHBI MEPHI 110 BBOIY HOBBIX JOIOJHUTEIBHBIX YCIIYT.

KitrouyeBble c/10Ba: 10NMOJTHUTEIbHBIE YCJIYTH, 0a30BbIe YCJIYTH, [PY30MepPeBO3KH, T0IT0CPOYHOE COTPYAHHYECTBO, CEPBUC
NepeBo30K IPy30B, TPAHCIOPTHBIE YCJIYTH, TPY300THPABUTEIh

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 ycnoBusx Ob1cTporo pa3BuUTHS TEXHOJO-
U ¥ pOCTa KOHKYPEHIIMY Ha PBIHKE JIOTUCTH-
KH, YJIOBJIETBOPCHUE MOTPEOHOCTEH KIIMEHTOB
CTaHOBHTCSI KIFOUEBBIM (DAKTOPOM YCIICIITHOM
JeSITENIbHOCTH TPY30TIePEBO3YHKOB. YIOBJIET-
BOPEHHOCTh MOTPEOHOCTEH TPY300TIIPaBUTE-
JIe UMEeT MpsIMOe OTPAKEHHE Ha PEIyTaIllul
IPY30MEePEBO3YUKOB U UX YCIICIIHOCTH HA PhIH-
ke. Kommanuu, crmocoOHBIE TPEmIOXKUTE d¢-
q)eKTI/IBHI)Ie U HWHHOBAUMOHHBIC PCIICHUSA
JUIsL yIIOBIIETBOPEHHSI TOTPEOHOCTEH KIIMEHTOB,
HAMEIOT MPEUMYIIECTBO Nepell KOHKYPEHTaMHU.
[ToaTomy Bompochl aHanmu3a U (QOpMHPOBa-
HUS HANIPABJICHUIA PA3BUTHS JIOTIOTHUTEITBHBIX

YCIYT PEruoHajJbHOIO LEHTpa (UPMEHHOTO
TpancnoptHoro oocmyxusanust OAO «PXI»
SBIISIIOTCS] aKTyalTbHBIMU TSI YIOBJIETBOPEHUS
MOTPeOHOCTEH TIpy300TIpaBUTENIEH B COBpe-
MEHHBIX YCJIOBHSIX.

OnHUM 13 KPYIHEUIIHX IPy30HepeBO3UYH-
koB CBep/utoBCKOM oOnmacTu siBisieTcs: CBep/-
JIOBCKHH TEHTP (PMPMEHHOTO TPaHCIOPTHOTO
obciyxuBanus (THDTO), koropoe peannsyet
YCIYTH TPY30TEPEBO30K IO TMATH CyObheKTam
Poccuiickoit ®enepauuu: Ilepmckomy kpato,
CeepmiioBckoit obnactu, TroMeHCKoM o0nacTH,
XaHTeI-MaHCHIICKOMY aBTOHOMHOMY OKpPYyTY
u fAAmano-Henenxkomy aBTOHOMHOMY OKPYTY.
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Hns CBepanoBckoll 0o0nacTu xapakTepHa
cHCTeMa TpaHCIopTa ¢ Pa3BUTON MH(PACTPYK-
TYpOH, KOTOpas CIIOCOOHA YIOBIETBOPATH
HE TOJBKO TOTPeOHOCTH 00JIACTH B TPy30Iepe-
BO3KaX, HO W OOECIeunBaTh YJOBJIETBOPEHNE
CIIpOca Ha CONPEACTBbHBIX TeppuTopHsx. CBep-
JIOBCKast 00JIaCTh SIBISICTCSl OAHUM M3 KPYITHBIX
TPaHCIIOPTHBIX Y3JIOB, KOTOPBIN 10 TIOKa3aTero
IUIOTHOCTH TPAHCIIOPTHON CETHU IMPEBOCXOAUT
AQHAJIOTUYHBIN CPEeHUI MOKa3aTesb M0 CTPaHE.
B wactHOCTH, 3TOMY CIOCOOCTBYET TO, YTO OHA
3aHUMACT TMPCUMYUICCTBCHHOC TCOIIOJIUTUYC-
CKO€ TIOJIOKEHHE, a UMEHHO MMEET CPEANHHOE
pacronoXeHne Mo OTHOLICHHIO K €BPONIEHCKUM
1 @3UaTCKHUM YacTsIM CTPAHbI 110 3KOHOMHYIECKO-
My ¥ TeorpapuuecKoMy TPHUHIUIY, HaXOAUTCS
Ha TIEPECEYCHHUH TPY30IIOTOKOB TPAHCKOHTH-
HEHTAJILHOTO XapakTepa, a IMEHHO CBIPBS U TO-
Bapos [1, c.16].

Kpome toro, mis CepasioBckoit o0nacTu
XapaKTepHO NPUTPAHUYHOE PACIIOJIOKEHHUE
mo oTHomreHnto kK Kazaxcrany m pecrryOmm-
kam CpemHeit A3um, 9TO TakKe CIIOCOOCTBYET
(hopMHpOBaHHIO T'PY30MIOTOKOB. B pesynbrare
(dopmMupoBaHHs TpeHIAa AWHAMHKH POCCHH-
CKMX HSKOHOMHYECKHMX HHTEPECOB K CEBEpy
1 BOCTOKY, CBepI0BCKast 0051acTh TaKkKe Mpu-
o0peTraeT TMPEeNMYIIECTBEHHOE TIOJOKEHHUS,
TaK Kak pacIojiaralorcs B ILIEHTPE TEOTONH-
THUYECKOTO MPOCTPAHCTBA, YTO MO3BOJISIET 00-
nacti (GOPMHUPOBATh AKTHBHBIM T'Py30MNOTOKU
U pa3BUBaTh KOMIUIEKC JOIOJHUTEIBHBIX YC-
JIYT TPy30IEPEBO3KH.

CTpykTypa OCHOBHBIX TPY30B, KOTOpEIE
(bopmupyrotcs Ha TeppuTopun CBepIIOBCKOM
o0nacTu, MpuBeJicHa Ha PUCYHKE 1.

Crpykrypa rpy3oB B peruone B 2022-
2023 rr. mpeacraBieHa, B TEPBYIO OYepeElb,
IpYy30IEpeBO3KaMH  CTPOUTENBHBIX MarepHa-
JIOB, YAETBHBIA BeC KOTOPHIX cocTaBmi B 2022 .
25% w yBemmamics B 2023 . go 26%. Ha BTo-
POM MecTe TIO YAETHLHOMY BECy IPy30IepeBO30K
CTOAT pyla M METaUlbl, YACJbHBIH BEC KOTO-
PBIX cocTaBUa cooTBeTCTBEHHO B 2022 . 16%
1 15%. B 2023 r. ynenbHbIi Bec JaHHBIX TPY30B
yBeauamiics 10 17%, 4to 00yciioBIEHO POCTOM
a0COJFOTHOM CyMMEI TIEPEBO30K JAHHOM.

THDTO mpenocTapisieT CASIyIONINe BUIBI
OCHOBHBIX U JIOTIOJTHUTEJBHBIX YCITYT:

— peanusyeT MOJHBINA LHUKI 00CTYKUBAHUS
Tpy30MEPEBO30K KEJIE3HOJOPOKHOIO TpaHC-
HOPTOM;

— IPEACTABISCT PELICHUE TPAHCIIOPTHOIO
U JIOTHCTUYECKOTO XapakTepa NpH OpraHu3a-
UM JOCTaBKH IPYy30B;

— MIPEJOCTABIISICT CUCTEMY JOKYMEHT0000-
pOTa IpH TPy30MEepeBO3Kax;

— peanusyeTr yCIyrd IO B3auMOAEHCTBHIO
MEXIY YYaCTHUKAMHM PbIHKA TPAHCIOPTHBIX
ycayr;

— MPEAOCTABISIET CIEKTP paboT mo ykpe-
IUICHHUIO T'PY30B, a TaKXKe X LeIecoo0pa3Ho-
MY Pa3MeEIIEHHIO;

— HPEAOCTABISIET YCIyrH 1o (HopMHPOBa-
HUIO (PMHAHCOBBIX PACUETOB;

— KOHKYPHUPYET 10 TAMOKCHHOMY PEeryJiu-
pOBaHMIO;

—peanu3yeTr CIEeKTP MPOYUX JONOTHUTEIb-
HBIX YCIYT B COOTBETCTBHHU C NMOTPEOHOCTIMHU
KJIMEHTOB [3, c. 445].

Crpykrypa rpy3onepeBo3ok  TLDTO
3a 2022-2023rr. mpuBeeHa Ha PUCYHKE 2.
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Puc. 1. Cmpyxmypa epy3zo6 na meppumopuu Ceeponosckoii oonacmu 3a 2022-2023 ee., % [2]
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B XUMUKATHI B [TorpebuTensckue ToBapel ™ MammHbI ¥ CTAHKA

B [IpoaoBONBCTBEHHBIE TPY36l M MeTussl = CTpouTenbHBIE TPY3bI

B HeytsHBIE TPY3BI ® [Ipouee

Puc. 2. Cmpyxkmypa epyzonepesozox TLHDTO 3a 2022-2023 ze.

Taoauma 1

ITepeuenb rpy30B NpeanpUusITUI-rpy300TIPABUTENEH, UCTIOJIB3YOIITUX
nonrocpounoe coTpyaaudectBo ¢ TLHHDTO mo nanneim 2023 1.

Otpacinb H
AUMCHOBAHUE TPY30B
TPy300TIPABUTEIIS

XHUMHKATBI [Tpou3BOACTBO MPOYMX PE3UHOBBIX U3JIENIUIL, IPOU3BOJICTBE XPOMOBBIX COE/HHE-
HUI TEXHUYECKOW U PEaKTUBHON KBAIU(DUKAIMH, IPOU3BOACTBO KPACOK, JIAKOB U
AQHAJIOTUYHBIX MaTePHAIOB ISl HAHSCCHUS TIOKPBITHH, TTONMUTpadUIECKAX KPACOK
U MaCTHK, IPOU3BOJICTBO (hapMalleBTUUECKUX CyOCTaHIINH, IPOU3BOJICTBO JieKap-
CTBCHHBIX IPENApaToB U MATEPHAJIOB, MPUMCHICMBIX B MCIUIIMHCKUX ILEJSIX U
BETepPUHAPUH

[TorpeOuTensckue [Ipou3BOACTBO BEpXHEH OMEKIbI U3 TEKCTUJIBHBIX MaTEPUAJIOB, MPOU3BOICTBO

TOBapPHI CIICIIO/ICKTBI, TPOU3BOACTBO HATEILHOIO OEMIbsI, MPOU3BOJACTBO (oTOITOP U (o-

TOTIOJIH, TIPON3BOACTBA HHCTPYMEHTA

[Tpou3BoaCTBO MalIMH ¥ 000PYIOBaHUS JUIS JOOBIYM MOJIE3HBIX HCKOMAEMbIX H
CTPOUTENHCTBA, TOPTOBIIS ONTOBASI IPOYNMH MAITMHAMH, TPUOOpaMH, armapary-
poii 1 000pyIOBaHHEM OOIIETIPOMBIIIIEHHOTO U CIEHAIFHOTO Ha3HAYCHUS
[Tpou3BoACTBO MHBa, MPOU3BOACTBO XjieOa M MYYHBIX KOHIMTEPCKUX W3/ICINH,
TOPTOB ¥ MUPOKHBIX HEATUTEILHOTO XPAHEHNUS, PON3BOACTBO KAKa0, IIOKOJIA I,
MPOU3BOJICTBO KOJIOACHBIX M3IENUi

MaiuHel ¥ CTaHKH

IIponoBonbCTBEHHBIE
TPY3bI

CtpyKkTypa Tpy30MepeBO30K IIEHTpa B
2022-2023 rr. moOKa3zajga, 4yTO HaubOojee ua-
CTO B TIEPEBO3KE YYacTBYET TAKOW I'Py3 Kak
XUMUKATBI, YICTbHBIA BEC KOTOPHIX 3aHWMa-
er B 2022 . 19% u yBenuuuBaetcs B 2023 r.
mo 20%. Ha BTOpOM MecTe CTOST mOTpeOu-
TEJNBCKHE TOBAPhI, YACIbHBIH BEC KOTOPBIX
cocraBuna 2022 1. 17% u yBenuuuincs no 20%
2023 r. IlepeBo3ka MOTPEOUTEIBCKUX TOBA-
POB SIBISIETCSL CTPAaTETHMYECKUM CETMEHTOM
IPy30IEPEBO30K, TaK KaK MMEET TMOTEHITNal

pa3BUTHS, OCHOBaHHBIM Ha KOHTEUHEPHBIX
nepeBo3kax. ['py300TIpaBUTENd JaHHOIO
CErMEHTa — TOPTOBLIC MPEANPUITUS UCTOIb-
3YIOT CEPBHUCHBIEC YCIYTH B OCHOBHOM JIOIOJI-
HUTEJIBHOIO XapaKTepa, KOTOPbIE YIPOILAKOT
JUIL HUX IPOLENypy OTHPABKU TOBApoOB. I'py-
300TIPABUTEISAM XHUMHKATOB TaKKE BaXKHBI
JIOTIOJIHUTENIbHBIC YCIYyTH, TaK KaK JaHHBIN
rpy3 SBISIETCA CHEIU(PUYSCKHM U TpelyeT
JIONOJIHUTENIBHOTO y4acTUsl OpPraHU3aTopoB
rpy3omnepeBo3ki [4, c. 35].
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VYenyramu 10 rpy30MepeBo3KaM B perHOHE
noJib3yrotcst 6onee 2500 rpy3ooTpaBuTeneH.
KpynHe#dmmmu rpy300TIpaBUTEISIMA U3 HUX
sBisroTest Oonee 130 mpeanpusiTuii, KOTOpbIe
thopmupytor 90% obopora. Ilepedens rpy30B
MPEANPUATHI-TPY300TIPABUTENCH, HCIIONB3Y-
IOLIHMX JONTOCPOYHOE COTPYIHUYECTBO HA OC-
HOBE JIOTOBOPA, MPEJICTABIEHBI B Ta0IuUIE 1.

C 1enpl0 U3ydeHHUs MOTPEOHUTEITHCKOTO
CrIpoca Ha yCIyTH, mpenocrasisiemble CBepa-
noBckuM TIHDTO, 66T MpOBEACH OMPOC MPE-
CTaBUTENEH  NPEAIPHUITHI-IPY300TIIPABUTE-
JIeid, MCTIONB3YIOUIMX JIOJATOCPOYHOE COTPYAHHU-
YECTBO Ha OCHOBE JIOTOBOPa Mo AaHHbIM 2023T.
AHKeTa cocrosyia U3 8 BOIPOCOB 3aKPHITOTO
tuna. Beero 6put0 ompomeHo 96 mpencraBu-
Telel NpeapUATUR-IPY300TIIPABUTEIICH.

Jlyis aHanu3a TaHHBIX YIOBJICTBOPEHHOCTH
yCllyraMu MpeIpUsTUR-TPYy300TIPABUTEIICH,
B IIEPBYIO OYEpEJib, PYKOBOJIUTEIO OpPTraHu3a-
LMY TIPeJIaraioch Ha3BaTh YCIYTU, CTUMYIIH-
pyroIue Ha JOJTOCPOYHOE COTPYAHHYECTBO.
[IpennpusTusa-rpy300TIIPaBUTENH, UCTIONB3YIO-
IHe JIOJATOCPOYHOE COTPYTHHUYECTBO HA OCHO-
BE€ JIOTOBOPA, ObLIN €IMHBI BO MHCHUHU O TOM,
YTO KJIFOUEBBIMU yCIyTaMH MPU OpPraHU3aIluu
0a30BO¥ yCIIyTH SBISFOTCS:

— TPaHCHOPTHO-IKCIICANIIMOHHAS YCITyTa
(ycmyra o pa3paboTKe CXeMbl IO BHECCHHIO

M3MEHEHUH B MecTHbIe TeXHUuecKue ycaoBus,
M0 MPOBEICHUI0O KOMHCCHOHHOTO 00cienoBa-
HUSL JKEeJIC3HOAOPOKHOTO XO35CTBA 3asBUTEIIS
[0 BbIJaYe TPy30IHO0IYyYaTeII0 TaMOXEHHBIX
Ipy30B B COOTBETCTBUH C JIeKJIapanueii;

— BbIJ]a4a PacueTHO-(UHAHCOBBIX JIOKYMEH-
TOB 3a TEKYLIH NepuoA (CrpaBKa O pacueTax,
NPUIOKEHHE K aKTy CBEPKH PacdeToB, Mepe-
YEeHb IEPBUYHBIX JOKYMEHTOB, aKT OKa3aHHBIX
ycIyT, c4eT-(hakTypa, C4eT Ha OIUIaTy);

— XpaHEHHUE I'Py30B B BaroHax oOILEero nap-
Ka, COOCTBCHHBIX M apEH/IOBAHHBIX BaroHax
B 30HaX TAMOKEHHOTO KOHTPOJISI, PACTIOIOKEH-
HBIX B MECTax OOILETro MOJIb30BaHMS KeJIe3HO-
JOPOKHBIX CTAHIIMH M Ha KEJIE3HONOPOKHBIX
MyTSAX 001Iero mons3oBanus |3, c. 610].

Kpome naHHBIX yciyr, HpeANnpUATUSI-TPY-
300TIPABUTEIN OTMETHIIH €I PSIJT YCIIYT, OKa-
3BIBAIOIIMX CYILIECTBEHHOE BIMSHUE HA JIOJITO-
CPOYHOE COTPYIHHYECTBO (PUCYHOK 3).

HaunOonbiryto neHHOCTh A7l OTpeOuTe-
Jeil yCIIyr LIEHTpa MMEIOT TaKue YCIYI'H Kak
IIPOBEPKA BECa 1 COCTOSHU I'Py3a IO IIpochOe
rpy3ononydareist (yIelbHbIH Bec pecroHIeH-
TOB, OTMETHBIINX €€ Kak Hambojee BaXKHYIO,
cocraBui 22%) u nepenada MHGOpPMAMU IO
3NEKTPOHHON TouTe (yAEIbHBIH BEC PECIHOH-
JICHTOB, OTMETHUBIINX €€ Kak HauOojee Bax-
Hy10, cocTaBmi 18 %).

IMpoBepka Beca U COCTOSHUS TPy3a MO MPOCcsOe
TPy30IOIyIaTesst

ObecniedeHue Tpy300TIIPABUTEICH 3aITOPHO-
WIOMOHUPOBOYHBIMH ycTporicTBamu (3ITY),
3aKPYTKAMH

3anonHeHne HAKIAJHO# 32 TPYy300TIPABUTEIL

OobecrmeucHNE TPY300THPABUTEIICH OTaHKAMH
TIEPEBO30IHBIX JOKYMEHTOB B3AMCH
HUCIIOPYCHHBIX IO BUHE TPY300TIIPABUATETIA

BHEIIIAHOBOE COCTABIICHHE U BBIIAYA AKTA
CBEPKH PACUCTOB 32 MECSIL

HHpopMupoBanue rpy300TIPABUTEIS IO X
3aIpocy O IBMKCHUH JCHE)KHBIX CPEICTB HA
JULEBOM CUETE
KonmposanpHbIE yCIIyTy IPH CKAHUPOBAHUH
CXEM I'Py30B Ha JKEIIE3HOAOPOKHOM HOABHKHOM
cocTaBse

[Mepemaga mH(OPMATUH TIO IIEKTPOHHOH IMOUYTE

I 2>
I
I

[k

10 15 20 25

Puc. 3. JJononnumenvHule yciyeu, okazvieaouue CyujecimeeHioe eusiHue
Ha 0oneocpouroe compyoHuuecmeo, %
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OTCyTCTBHE BO3MOXHOCTH
HEIIOCPEICTBEHHOTO PYKOBOICTBA
MOTPY30YHBIMU paboTaMu

IIpoune

HeB03MOXHOTH BHECEHHST KOPPEKIHIA
(pa3pelenuit), He MPEayCMOTPEHHBIX
IpaBUJIAMHU IEPEBO30K IPy30B

OTCyTCTBHE BO3MOXHOCTHU MEPEBO3KH
BCEX IPY30B, 3aBICHHBIX
TPYy300TIPaBHTEICM
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Puc. 4. @axmopei, coepoicusarowue pazgumue mpancnopmHulx yciye yenmpa, %

Martpua PEST-ananuza makpocpenst THHDTO

Tadoauna 2

®daxkrop

HaumenoBanue dakxtop

BepositHocTh

bamn

B3BenennbIin
Oat

Tlonmutraeckne

Pacmmipenne TpeOGoBaHMN MO OTHOUICHHIO K
MOKa3aTeNssM KauecTBa JIOTHCTUKU YCIyr IO
Ipy30IepeBO3KaM

Pacmmpenue criektpa Mep HakazaHHs IpH
HapyIICHUH MOKa3aTeJell KauecTBa TPaHC-
MOPTUPOBKU

DKOHOMHUYECKHE

Pacnn/[peHI/Ie Maciraba HUHTCPHET-TOPTOBJIN
Ha OCHOBEC MapKeTmIeﬁca

Henocrarounsie nmoka3arenu y10BI€TBOPEHHO-
CTH CIPOCa B BBICOKOKAUECTBEHHBIX YyCIyrax
TPAHCTIOPTHOM JIOTUCTUIECKOTO XapaKTepa

OTCYTCTBHE BIMAHUS Ha HKOHOMHUYECKYIO
cpely BCIEICTBHE HU3KOIO YPOBHS KauecTBa
TPAHCIOPTHON CUCTEMBI

Coruo-
KYyJIBTYpHbBIE

IleHOBast KOHKYpEHLIUSI HAa PBIHKE YCIYT Tpy-
301I€pPEBO30K

Pacmupenue criekrpa yciyT Ajisl TOBBIIIEHUS
€€ pacrpoCTpaHEHHOCTH

Texnomornueckue

IToBbllIEHNE MOKa3aTene MOIEPHU3ALMY UH-
(bpacTpyKTypbl TPAHCIIOPTHOTO XO3sICTBA

Henocrarok BO3MOXKHOCTEH JJISI B3aUMHOI'O
00MEHA OMBITOM BEACHUS TPY30MEPEBO30K

BrerutaHOBOE cocTaBlieHNE U Bblaya akTa
CBEPKH PAacyueToB 32 MecAL BaxHO st 16% pe-
CIIOHJCHTOB. 3all0JIHEHUE HaKJIaIHOM 3a Ipy30-
OTIIPaBHUTENS M 00ECIIEUCHUE TPY300TIPaBUTE-
Jiel 3al0pHO-TTIOMOMPOBOYHBIME YCTPOHCTBA-
MH, 3aKpyTKaMH 3aHHUMAeT YeTBEPTOE MECTO
[0 BaYKHOCTH BOCTpeOOBaHMS JaHHBIX YCIYL.
Kpome ykazaHHBIX YCIYr B JIOIOJHHUTENbHbBIC
YCIIYTH, OKa3bIBAIOLINE CYILIECTBEHHOE BINSHNUE

Ha JIOJITOCPOYHOE COTPYAHHYECTBO HAa OCHOBE
JIOTOBOpA, BKJIFOYEHBI KONMUPOBAJIBHBIE YCIYTH
IpY CKaHUPOBAHUH CXEM TPy30B Ha KeJIe3HO-
JIOPO)KHOM TIOZIBIDKHOM COCTaBe, MH(POPMHPO-
BaHUC I'Py300TIIPABUTECIIA 110 UX 3aIIpOCy O ABU-
JKCHUH JICHE)KHBIX CPE/ICTB HA JIMIIEBOM CUETE
u obecrieueHue Tpy300TIpaBUTENIeH OlaHKaMH
HIEPEBO30YHBIX JIOKyMEHTOB B3aMEH MCIOpPYCH-
HBIX 10 BUHE TPY300TIpaBuTess [6, c. 68].
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Takke ObLTH BBISBICHBI (PAKTOPBI, CIEp-
KUBAIOLIME DPa3BUTHE TPAHCHOPTHBIX YCIYT
ueHrpa (puc. 4).

B mepByto ouepenp 3aKa3zduWKH yCIyT OT-
METHJIA OTCYTCTBHE BO3MO)KHOCTH ITTEPEBO3KH
BCCX TI'PY30B, 3afABJICHHBIX TPYy300TIpaBUTC-
neM, o mpuunHe Toro, uro TLHOTO ne mpak-
THUKYET PAacCMOTPEHHE BO3MOXKHOCTH IIepe-
BO3KU T'PY30B KEJIEC3HOIOPOKHBIM TPAHCIIOP-
TOM W HE OKa3bIBaeT IOMOIIb IO MOITOTOBKE
rpy3a K TEpeBO3KE MpPH OKa3aHWH YCIYTH
B IIEHTPAIBHOM OTJeNe pabouero cHaOXKeHUs
u Ha craHiud. JlaHHBIA (aKTop OTMETHIIN
31% pecnonaenroB. Ha BropomM Mecte cTOUT
(hakTOp OTCYTCTBHUSI BO3MOXKHOCTH HEIOCpE-
CTBEHHOTO PYKOBOJACTBAa TOTPY30YHBIMH pa-
0oTaMH MO TIPUYUHE TOTO, UYTO MPOCHOBI TPY-
300TIIPpaBUTEIIA B JAHHOM KOHTCKCTC HE y4U-
TBIBAIOT B CHJIYy OTCYTCTBHSI IOJOOHOM 0O~
HUTENbHOH yciyru. [locieanee mMecTo 3aHsn
(haKTOp HEBO3MOKHOCTH BHECEHUSI KOPPEKIUIA
(paspemrenuii), He TPEAYCMOTPEHHBIX TPaBH-
JIaMU TIEPEBO30K I'PYy30B.

JIJis OLIGHKM BJIMSIHMS MaKpOCpenbl OblLia
coctaBieHa marpuna PEST-ananuza u mpo-
pamKUpOBaHa BEPOSTHOCTb HACTYIUICHHS CO-
ObITHIT (Tabnwia 2).

B pesynbrare aHanmm3a MOXHO ClIeiaTh BbI-
BOZI O TOM, YTO JJISl IEHTPa MMEIOT TOJIOKH-
TCJIBHBIC BIIMSIHHUEC 3KOHOMHYECCKHEC q)aKTOpI)I,
B YaCTHOCTH pa3BUTHE HHTEPHET-TOPTOBIIH,
YTO OKa)KeT BJIMSHHUE HA POCT YCIIYT MO Iepe-
Bo3ke. CoOLMOKYJBTYpHbIE (DaKTOPBl TaKKe
OKa3bIBAOT TOJIOKUTENBHBIE BIMSHHAE, TAK KaK
YBEJIMYMBACTCA KOJIWYECTBO TIOTpeOHUTENeit
TPAHCIOPTHO-JIOT'UCTUYCCKUX YCIIYT, YTO IIpU-
BOJUT K CHHYKCHUIO CTOMMOCTH.

Jisi MUHMMU3aUK BIUSIHUS HETaTHBHBIX
(akTOpOB Ha IMpolecc pa3BUTHS JONOIHU-
TENBHBIX YCIYT MPU OpraHU3aIui 0a30BON yc-
JIyTH TI0 TPY30IEPEBO3KE MPeAIaraeTcs:

1. PaccmoTpeHre BO3MOXKHOCTH TIEPEBO3-
KH TPY30B JKEJIE3HOJOPOKHBIM TPaHCIIOPTOM
1 OKa3aHHUe MOMOIIH 10 TOATOTOBKE IrPy3a K I1e-
PEBO3KE NPH OKa3aHUU YCIIYTH Ha CTAHIHSIX.

2. Ocy1iecTBiIeHe HEMOCPEICTBEHHOTO Py-
KOBOJICTBA ITOTPY30YHBIMH PaOOTaMu Ha MECTe
0010 MOJIb30BaHUS 10 IIPOCHOE rPy300TIpa-
BUTENSl (JOPOKHBIA IIEHTP CTaHIapTH3ALUU
U METPOJIOTHUH).

3. Ilepenaua pa3pelieHus! Ha BHINOTHEHNE
JEHCTBUM, CBSI3aHHBIX C MEPEBO3KOM TI'PY30B.

[Tpu 3ampoce rpy300THpaBUTENsI, TPY30IOTY-
qaTesisi IMEeTCsl BO3MOKHOCTh IPUHATH peLie-
HHUE O BbIJIaye pa3pelIcHus] B CiIydasx, KOraa
TaKue CUTyallld HE PEeryaupyloTcsl IpaBuiia-
MU IIEpeBO3KH Ipy30B. Hampumep, 310 MOXXeT
OBITh U3MEHEHHUE YCIIOBUH TPAHCIOPTUPOBKH,
BHECCHHME M3MEHEHUH B TIOATBEPKIICHHS OTLIa-
TBI MJIH IPOYHE 0COOBIE TPEOOBAHUS O MPOCH-
0e Tpy300THpaBuUTENs, TI'py30I0aydaTens B
CllydasiX, HE NPeIyCMOTPEHHBIX IpaBUIIaMU
[IEPEBO30K I'PY30B (B TOM UHUCIIC BHECCHUE U3-
MEHEHUI B TeJerpaMMBbl, IMOITBEPIKIAFONINC
OIIaTy MEepPEeBO30K).

Ha ceropnsinuii 1eHb B yCIOBUSX Pa3BH-
THS] SKOHOMHUYECKOH Cpe/ibl U MOBBIILICHHS CTe-
NEHU KOHKYPEHLMH Ha PBIHKE IPYy30IEPEBO30K
Ha OCHOBE JKEJIE3HOIOPOKHOIO TpaHCIOpTa
pacuimpeHre CHeKTpa JOMOJHUTENBHBIX YC-
JYT SIBISIETCSI MHCTPYMEHTOM MO YBEJIMYCHUIO
cObiTa 0a3oBbIX ycnyr. HenpepbiBHbINM mpo-
LIECC OLICHKHU YHIOBJICTBOPEHHOCTH 3aKAa3YHKOB
MPOLIECCOM T'PY30IEPEBO30K, & TAKXKE IOBBI-
meHne K0d3(Q(GHUINECHTOB HWHANBHUIYAIN3aNN
CepBHUCa TO3BOJHT Al THPOBATh HMEIOIIUECS
pecypcehl Mo NOTPEOHOCTH KIIMEHTOB U peau-
30BBIBaTh MPOLIECC IPY30IEPEBO30OK C YUETOM
UX YIOBJIECTBOPEHHOCTH KadeCTBEHHBIMH IIO-
KazaTeJsIMU CIIpoca.
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