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ARTICLES

UDC 614.2:616-084(575.2)

PREVENTIVE MEDICINE —- FORMING
THE HUMAN RESOURCES POTENTIAL
OF THE HEALTH CARE SYSTEM OF THE KYRGYZ REPUBLIC

2Bapalieva G.O., 'Turgumbaeva J.J., 2Atambaeva R.M., *Kasymova R.O.
!National Institute of Public Health of the Ministry of Health of the Kyrgyz Republic, Bishkek,
e-mail: gulnazbapalieva@yandex.ru, zturgumbaeva@list.ru;

K. Akhunbaev Kyrgyz State Medical Academy, Bishkek e-mail: r.atambaeva@gmail.com;
$B.N. Yeltsin Kyrgyz-Russian Slavic University, Bishkek, e-mail: docha02@bk.ru

A historical analysis of the human resource potential formation in the field of preventive medicine for the health care
system at various stages of the 20™ and 21* century development of the Kyrgyz statehood was carried out. The purpose of
the study was the examination of the formation of a cadre of healthcare system specialists in the field of preventive medi-
cine in the recent history of the Kyrgyz state. A retrospective analysis of the resource potential of science and education
in ensuring the sanitary and epidemiological well-being of the country was carried out on the basis of a historical-genetic,
comparative and descriptive approach. Spatial realization of educational standards in the specialty “hygiene and sanita-
tion” in the Soviet period 1959-1989 and in the sovereignization period 1990-2022 — preventive medicine specialty envis-
aged the continuity of the integrative educational process at under- and postgraduate stages. In modern conditions, the
need for detailed analysis of educational programs to bring them up to the current new public health requirements declared
by WHO has matured. Today, the material and technical basis of the departments of hygiene, epidemiology, microbiology
and other specialized departments does not meet to any significant measure modern requirements for the conduct of the
educational process. Thus, the fundamental modern tasks facing the healthcare system in the 21* century require serious
attention of the State to the problems of preventive medicine specialists training to ensure the sanitary and epidemiological

well-being of the country’s territories and maintaining the health of the population.

Keywords: history of science, sanitary-hygienic faculty, preventive medicine, cadre preparation, public health

A historical analysis was made of the for-
mation of the human resource potential in the
field of preventive medicine for the health care
system at various stages of the Kyrgyz state-
hood of the 20™ and 21* centuries. During the
Soviet period, the first scientific medical in-
stitution — the Institute of Microbiology and
Epidemiology (1938), and then the Medical
Institute (1939) were established to strengthen
and develop the network of medical and sani-
tary institutions, and improve preventive work
among the population as well as to ensure the
human resource potential. However, subse-
quently, the need to improve the prevention
of epidemic outbreaks and occupational dis-
eases, taking into account the reorganization of
the existing sanitary-epidemiological service
in the system of higher medical education of
the country, the sanitary-hygienic faculty was
opened (1953) to provide relevant specialists
for the country’s health system. Furthermore,
special attention in the article is focused on the
historical aspects of the formation and devel-
opment of the Sanitary-Hygienic Faculty by
the current periods and in the conditions of the
educational programmes being realized for the
training of specialists such as: “hygiene and
sanitation”, “preventive medicine”, “public
health”. Today, in the 21% century, modern ap-
proaches have been proposed to increase the
prestige of the specialty “preventive medicine”
and to harmonize the content of educational
programs in accordance with the world’s prac-

tice of public health development, based on ten
principles for the achievement of preventive
medicine objectives.

An important role in the development of
medical science and education for the Kyrgyz
state was played by the decision of the IV All-
Kyrgyz Congress of Soviets (1935) on the need
to create a scientific institute of preventive di-
rection and a higher educational medical insti-
tution [1]. It was realized in practice with the
adoption on June 23, 1936 of the Resolution of
the Central Committee of the All-Union Com-
munist Party of the Bolsheviks and the Council
of People’s Commissars of the USSR “On the
work of higher educational institutions and on
the management of higher education” and the
establishment of a network of sanitary and bac-
teriological institutes in national republics. the
leadership of the newly formed in 1936 Kyrgyz
Soviet Socialist Republics [2]. These decisions
were realized by the leadership of the newly
created (1936) Kyrgyz Soviet Socialist Repub-
lic, an equal subject of the USSR. A historic
joint Resolution of the Central Committee of
the All-Union Communist Party of the Bolshe-
viks and the Council of People’s Commissars
(F316, op 12.5, 1.62-63) was adopted, on the
basis of which the Order of the People’s Com-
missariat of Health of the Kyrgyz SSR No.
761 of December 9, 1937 was issued on the
establishment of the Kyrgyz Scientific Institute
of Epidemiology and Microbiology on January
1, 1938 — the first scientific institution in medi-
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cine in the country, the legal successor of which
is now the National Institute of Public Health
of the Ministry of Health of the Kyrgyz Repub-
lic [3, 4]. Definitely a landmark event was the
adoption of Resolution No. 517 of the Council
of People’s Commissars of the Kyrgyz SSR of
April 16, 1939 on the opening of the Kyrgyz
Medical Institute in Frunze from September
01, 1939 with the recruitment of 200 students
for the first year (general medicine) [4-6].

The first director, a prominent Soviet-Bela-
rusian scientist, doctor of medical sciences, pro-
fessor Boris Yakovlevich Elbert (1937-1945),
played a special role in the organization of pre-
paratory work for the creation and development
of a medical research institute and a medical
educational institution. The adoption of such
strategic decisions was related to the serious de-
mands coming from the Union- and republics-
level party and state bodies for the formation of
a new Soviet health system aimed to improve
the sanitary and epidemiological situation of the
territories and to provide affordable medical and
preventive care to the population.

The purpose of this study was to exam-
ine the human resource potential in preventive
medicine for the healthcare system in the re-
cent history of the Kyrgyz state.

Materials and methods of research

A retrospective analysis of the scientific-
research and educational resource potential
in ensuring the sanitary and epidemiological
well-being of the country is carried out on the
basis of historical-genetic, comparative and
descriptive approaches.

Results of the research and discussions

It is known that the development strategy
of the Kyrgyz state of the Soviet period was
determined by the political attitudes of the rul-
ing Communist Party in the legal regulation
of public health and the development of the
USSR health system.

The Soviet government set serious tasks
for the health authorities to organize sanitary
and epidemiological services and train sanitary
doctors already in the pre-war 30-40s, both at
the union level and in national republics. San-
itary and epidemiological departments were
created in the People’s Commissariats of the
Union Republics to organize a specialized ser-
vice in the form of sanitary and epidemiologi-
cal stations. The fundamental document for the
training of workforce was the Resolution of the
Central Executive Committee and the Council
of People’s Commissars of the USSR dated
June 23, 1930 “On the reorganization of higher

educational institutions, technical schools and
workers’ faculties”. On the basis of which, for
the first time in the history of the world med-
ical education, the Sanitary-Hygienic Faculty
was organized for the training of hygienists
and epidemiologists, subsequently renamed
Preventive Medicine [7].

However, despite the directive state reso-
lutions and their systematic implementation, ,
the situation in the medical and social sphere,
especially in the post-war years, was character-
ized by high mortality, low life expectancy and
other unfavorable demographic, medical and
statistical indicators against the background of
a shortage of medical personnel and insufficient
social and hygienic provision of living con-
ditions for the population of the republic [8].
Under these conditions (1952), it is planned to
organize 77 sanitary-epidemiological stations
in the regions and cities of the republic to meet
the needs of the healthcare system in ensuring
the sanitary and epidemiological well-being of
territories and preventive activities among the
population of the Kyrgyz SSR [9]. In fact, for
this period, 1,731 doctors worked in the health-
care system (524 vacancies), of which 75 were
in the sanitary service with the ability to pro-
vide 136 if required. A number of district sani-
tary-epidemiologic stations in southern regions
(Kurshab, Osh, Soviet, Uzgen, Chon-Alai,
Naukat, etc.) employed paramedics [10-12].
During these years, by the decision of the Min-
istry of Health of the USSR, Order No. 357,
item 5 of April 21, 1951 was issued to improve
the quality of sanitary and hygienic work. On
the basis of which the Ministry of Health of the
Kyrgyz SSR issues Order No. 96 of May 10,
1952: “On the training (retraining) of doctors
for sanitary and epidemiological stations on
the basis of the Kyrgyz State Medical Institute”
to be provided from among the graduates of the
Medical Faculty [9, 11]. Additionally, biolo-
gists, chemists, microbiologists with university
education were provided with training study in
learning methods for use in sanitary and hy-
gienic and microbiological laboratories. Along
with this, graduates of sanitary and hygienic
faculties of universities in Moscow, Thbilisi,
Tomsk, etc. were sent to work in the republic
according to the targeted job placements. Ac-
cordingly, by the end of the 60s, more than
50 certified specialists worked in the health
care system of the Kyrgyz SSR. Understanding
the high importance of preventive medicine in
maintaining public health and serious short-
comings in the sanitary-epidemiological sur-
veillance of industrial enterprises, agricultural
facilities, trade, children’s and school entities
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against the background of high population ex-
posure to infectious agents as well as the lack
of sanitary-epidemiologic workforce in the
health system required certain decisions. An
important event was the renaming in 1952 of
the Kyrgyz Research Institute of Epidemiolo-
gy and Microbiology into the Kyrgyz Research
Institute of Epidemiology, Microbiology and
Hygiene. As part of the implementation of the
Order of the Ministry of Health of the USSR
No. 928 of October 17, 1952 “On measures to
improve the training, specialization and further
qualification of hygienists, epidemiologists and
microbiologists on sites”, the Sanitary-Hygien-
ic Faculty was organized at the Kyrgyz State
Medical Institute in 1953 [11]. The admission
of 100 students for the first year with a period
of study of 6 years was carried out by the pub-
lished announcement in the newspaper “Sovi-
et Kyrgyzstan” (No. 151, August 2, 1953). In
fact, 102 people were enrolled by the admis-
sion committee of the Kyrgyz State Medical
Institute, Protocol No. 2 of August 22, 1953.
The first dean of the new Sanitary-Hygienic
Faculty was appointed candidate of medical
sciences, associate professor S.B. Daniyarov
[1,5, 11, 13, 14]. The training program for stu-
dents in this area was practically no different
from the medical faculty. And only in the 4th
year specialized hygiene subjects were intro-
duced: communal hygiene, occupational hy-
giene, children and adolescents, military and
radiation, as well as epidemiology and occu-
pational diseases with a large volume of hours.
The primary basis for the formation of hygien-
ic disciplines teaching was the Department of
General Hygiene, organized in 1941, in whose
formation Malyshev V.P. (1941-1942), Beres-
techko L.E. (1942-1945), Okolov FE.S. (1945)
played a major role. In the post-war period
from 1946, the department was headed by F.S.
Okolov, which significantly intensified the im-
provement of educational programs on hygiene
areas based on the methodology of central
universities — Moscow, Leningrad, as well as
research work in various environment and nu-
trition issues. The productivity of the scientific
and educational work of Professor Okolov F.S.
in the period 1946-1956 determines significant
achievements — the organization of internships
of his hygiene students (Gudzovsky G.A., Rys-
paev S.R., Mamytov B.M., Pukhov B.L,, etc.)
in the leading medical universities of the So-
viet Union and preparation of highly qualified
scientific cadres — 7 candidate’s and 1 doctoral
dissertations. After his departure to Krasno-
dar, the Department of General Hygiene from
1956 was headed by his student, candidate of

7

medical sciences, associate professor G.A.
Gudzovsky [1].

Naturally, the formation of the Sani-
tary-Hygienic Faculty (1953) required the
creation in 1958 of new hygiene- specialized
departments: of Hygienic Disciplines — head-
ed by candidate of medical sciences, asso-
ciate professor Gudzovsky G.A., of General
Hygiene with a course of military and radia-
tion hygiene — candidate of medical sciences
Boyko A.A., of Epidemiology — candidate of
medical sciences T.L. Proreshnaya, of microbi-
ology — doctor of medical sciences, professor
S.I. Gelberg, of Infectious Diseases — doctor of
medical sciences A.M. Gubinsky. It is known
that the organization of higher medical san-
itary-hygienic education was regulated by
normative and instructional documents of the
authorized bodies of the USSR and the Kyr-
gyz SSR. The main educational and practical
bases were republican, city, regional, district
sanitary-epidemiological stations and clinical
hospitals, because the training program prac-
tically was no different from that of the Medi-
cal Faculty in 1953-1960. For this period, the
high importance of preventive medicine and
the development of this field in the population
health-related higher education that they had
in the formation of the domestic healthcare is
beyond doubt. Especially as the characteristic
trend at the time was high turnover of qual-
ified medical personnel in remote mountain
regions: 32 doctors were sent to work and
30 dropped out, as well as high morbidity and
an increase in mortality from 2.4% to 3.1%
(an increase of 0.7%). In turn, this predeter-
mined the organization of short-term training
courses (1958-1959) on sanitation and hy-
giene with the graduation of sanitary doctors
for the first time who were prepared at the
Kyrgyz State Medical Institute [15].

The first planned graduation of the San-
itary-Hygienic Faculty had place on July 14,
1959 in the specialty “sanitation and hygiene”
with the award of the qualification — sanitary
doctor: 77 people, including 23 of native pop-
ulation. Moreover, two of the graduates were
left at the Department of Hygiene Disciplines to
perform research work (Doronbekov J.D., Aby-
dkaimova P.), and two were sent to Moscow for
residency and postgraduate studies [16, 17].

In the prevailing historical conditions of
the Soviet period of 1960-1991, the faculty
was set the fundamental tasks of training san-
itary doctors (hygienists, epidemiologists) and
developing preventive direction for the coun-
try’s health care, taking into account new bio-
medical and natural science achievements.
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Fig. 1. Essential public health operations required for training programs in universities

At the same time, it was emphasized that
students of the faculty should master medical
thinking, methods of studying the environment
and the occupational environment, understand
the etiology and pathogenesis of diseases, the
prevention and control measures that follow
from this (table 1). Spatial realization of educa-
tional standards in the specialty “hygiene and
sanitation” in the Soviet period 1959-1989 and
the sovereignization period 1990-2022 — Pre-
ventive Medicine Faculty, envisaged continu-
ity of the educational process integration at
undergraduate and postgraduate stages. Ac-
cordingly, the qualification requirements for
knowledge and skills, objectives and tasks, cri-
teria and principles of certification were deter-
mined. Today, one-year postgraduate training
at the basic level has been eliminated due to the
transition to two-year training in the following
areas: hygiene, epidemiology, microbiology,
public health, etc.

In modern conditions, there is an urgent
need to intensify the work of problem ed-
ucational-methodical commissions on im-
provement of study programs and curricula
regarding professional preventive medicine
disciplines. Along with this, it is necessary to
carry out a detailed analysis of the current State
Educational Standard on meeting the new re-
quirements of public health declared by WHO
[18]. Moreover, the latest version of essential
public health operations (EPHO) was adopted
by WHO in 2012 in the form of an Annex to
the European Action Plan for Strengthening

Public Health Capacity and Services, consist-
ing of 10 points:

1. Epidemiological surveillance and as-
sessment of population health and well-being.

2. Monitoring and response to health haz-
ards and emergencies.

3. Health protection, including environ-
mental, occupational, food safety, and others.

4. Health promotion, including action to ad-
dress social determinants and health inequity.

5. Prevention of diseases, including early
detection of health disorders.

6. Strategic management in the interests of
health and well-being.

7. Ensuring a sufficient and competent pub-
lic health workforce.

8. Ensuring sustainable organizational
structures and financing

9. Advocacy, communication and social
mobilization for health

10. Advancing public health research to in-
form policy and practice

EPHOs are divided into core and enabling
operations (WHO 2003). EPHOs 1-5 repre-
sent the basic functions of public health, while
EPHOs 6-10 are complex overarching func-
tions that allow the implementation of public
health measures (Fig. 1).

The innovative approach requires priori-
tizing sections (subjects) for classroom study,
as well as increasing the amount of informa-
tion on disciplines using opportunities of IT
technologies in electives, optional courses, in-
cluding independent work of students during
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extracurricular time. It is definitely necessary
to strengthen the knowledge of graduates of
preventive medicine faculties about the le-
gal and economic aspects of the activities
of the State Sanitary-Epidemiologic Surveil-
lance Service.

Naturally, all this requires modern logistics
of the inter-relationship between the preventive
medicine faculties of the country’s universities
and Centers for State Sanitary-Epidemiologic
Surveillance concerning the joint training of
specialists. It is known that successful solution
of the task of realizing educational standards
is largely determined by the state of the educa-
tional and methodological basis of the depart-
ments as well as the forms and depth of interac-
tion of the departments of universities with the
focal Centers for State Sanitary-Epidemiologic
Surveillance both at under- and post-graduate
training of specialists. Today, the material and
technical basis of the departments of hygiene,
epidemiology, microbiology and other special-
ized departments does not meet to any signifi-
cant measure modern requirements for the con-
duct of the educational process. Accordingly, it
is necessary to develop and approve a standard
table of equipment provision for preventive
medicine faculty departments and ensure its
implementation. Otherwise, it creates to a cer-
tain degree the problems of training specialists
for State Sanitary-Epidemiologic Surveillance
services, including further certification and ac-
creditation of faculties.

Conclusion

The fundamental modern tasks facing the
21* century healthcare require serious attention
of the State to the problems of preventive med-
icine cadre preparation to ensure the sanitary
and epidemiological well-being of the coun-
try’s territories and the maintaining of popula-
tion health.
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SUICIDAL RISK FACTORS AND THE DYNAMICS
OF COMPLETE SUICIDES IN THE KYRGYZ REPUBLIC
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Development of suicide prevention strategy is impossible without identifying vulnerable groups of the popula-
tion and a detailed analysis of the factors that lead a person to such an act. The purpose of the study was to assess
risk factors of suicidal behavior and dynamic change in the number of completed suicides in the Kyrgyz Republic.
Data on completed suicides, deaths from intentional self-injury, income level, changes in the diet, the incidence of
drug addiction and toxicomania as well as trends in alcoholism and alcoholic psychosis diagnosed for the first time
in life were analyzed for the period from 2011 to 2018 in the Kyrgyz Republic. The maximum number of deaths from
intentional self-harm (524 people, 9.3/100,000) in the republic was recorded in 2012. There is a «wave-like» spread
of this process in regions with predominant rural population, where the greater proportion of rural population in a
region is associated with the later time of the peak number of completed suicides. The years 2012 and 2016-2017
were economically difficult. During these years the maximum level of poverty of the population was observed, the
quality of nutrition decreased according to a sample survey of households. A statistically significant relationship was
found between such factors as economic indicators (poverty level of the population), alcoholization of the popula-
tion and alcoholic psychoses, drug addiction and substance abuse, the incidence of mental illness and the number of
completed suicides. It is concluded that there is a set of interrelated factors against which an increase in the number

of suicides is recorded.

Keywords: suicidal behavior, economic indicators, alcohol consumption, drug addiction, mental illness, completed

suicide, risk factors

Suicide remains an important factor in mor-
tality worldwide, and its frequency does not tend
to decrease. The frequency of suicides varies
significantly in different regions, depending on
many factors, including gender, age, socio-eco-
nomic and environmental factors, co-morbidity,
including psychiatric pathology. Development
of suicide prevention strategy is impossible
without identifying vulnerable groups of the
population and a detailed analysis of the factors
that lead a person to such an act.

Purpose of the study was to assess risk fac-
tors of suicidal behavior and dynamic change
in the number of completed suicides in the
Kyrgyz Republic.

Materials and methods of research

The dynamics of completed suicides as
well as the spread of risk factors for suicidal
behavior in the population in the Kyrgyz Re-
public in the period from 2011 to 2018 were
investigated. Statistical data on deaths from
intentional self-injury, income level, changes
in the diet, the incidence of drug addiction and
toxicomania as well as trends in alcoholism
and alcoholic psychosis diagnosed for the first
time in life were statistically processed.

Results of the research and discussions

At the beginning of 2011, the population
of the Kyrgyz Republic was 5,477.6 thou-
sand people, including the rural population —
3,615.9 thousand people, urban residents —
1861.7. We grouped the regions of the

republic according to the ratio of urban and
rural population. Bishkek — 0.44% and Osh —
9.77% of the rural population were included
in the “urban” regions, respectively. Bat-
ken region (76.01% of the rural population),
Jalal-Abad region (77.61%), Issyk-Kul region
(71.68%), Naryn region (84.97%), Osh re-
gion (92.03%), Talas region (59.36%), Chui
region (82.24% of the rural population) were
assigned to the region groups with predomi-
nant rural population. For the analyzed period
2011-2018, the ratio of urban and rural popu-
lation changed slightly.

The analysis of mortality from intentional
self-harm, both in absolute figures and as per
100,000 population showed (Fig. 1, Fig. 2) that
the maximum number of episodes was record-
ed in 2012 (524 persons, 9.3/100,000).

Analysis of the dynamics of the number
of suicides in Bishkek showed that the maxi-
mum number of suicides (56 people, 10 wom-
en, 46 men) occurred in 2011. Two “peaks”
were recorded in Jalal-Abad region for the
year 2014 (43 — 15 women, 28 men), slight-
ly less in 2012 (40 — 10 women, 30 men). In
other regions, the maximum number of sui-
cides during the analyzed period occurred in
2012 (Batken, Issyk-Kul, Chui regions, city
Osh), in 2013 (Osh and Talas regions), in
2014 (Naryn region). Thus, we can identify
a pattern: the greater the proportion of rural
residents among the population of the region,
the later the “peak” values of the number of
suicides are formed.
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Fig. 1. Mortality from some external causes in the Kyrgyz Republic (absolute numbers)
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Fig. 2. Mortality from some external causes in the Kyrgyz Republic (per 100 000 population)
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Fig. 3. Poverty level of the population by budgets based on a sample survey of households (%)
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According to literary sources, 40% of
deaths due to suicide in the world occur in low-
and middle-income countries. There is recog-
nition of the fact that social factors, such as so-
cio-economic status, play an important role in
determining suicide risk in high-income coun-
tries as well [1, 2]. The analysis of the poverty
level (% of the total population) in the republic
for 2011-2018 showed that during this period
an increase in the number of people below the
poverty level was recorded in 2011-2013 with
the maximum number (38%) in 2012. A less
significant increase in this indicator (32.1%)
was noted in 2016 (Fig.3).

Since the change in the diet is an addition-
al indicator of the socio-economic situation
[3], we also analyzed the ratio of proteins, fats
and carbohydrates in the diet of the population
according to a sample study of households
(Fig.4). It turned out that the deterioration of
the economic situation in 2012 and 2016 is
confirmed by a change in the diet: in 2012 and
2017, the population consumed a minimum

amount of protein (58.8 g and 58.5 g, respec-
tively), but the decrease in caloric content of
food in 2017 is partially offset by higher fat in-
take (58.9 gin 2012 and 61.8 g in 2017). Thus,
in the analyzed period of 2011-2018, there are
two intervals of deterioration of the economic
situation in the republic, confirmed by changes
in the diet of the population: 2011-2012 and, to
a lesser extent, 2016-2017.

Studies conducted in various countries
have shown that the decline in living standards
is the main reason for the increase in both the
general morbidity and the incidence of alcohol-
ism, especially alcoholic psychoses, which in
turn are risk factors for suicidal behavior. The
improvement of the socio-economic situation
contributes to the stabilization of the epidemio-
logic situation of alcoholism [4, 5].

We analyzed the dynamics of the incidence
of drug addiction and substance abuse, as well
as the dynamics of alcoholism and alcoholic
psychoses diagnosed for the first time in life

(Fig.5).
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Fig. 4. Nutritional value of food according to a sample survey of households (in grams)
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Fig. 5. Incidence of newly diagnosed alcoholism, drug addiction and substance abuse
in the Kyrgyz Republic (per 100 000 population)
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Fig. 6. Incidence of newly diagnosed mental and behavior disorders in children aged 0-14 years and
adolescents 15-17 years in the Kyrgyz Republic (per 1000 population of the corresponding age)
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Fig. 7. Incidence of newly diagnosed mental and behavioral disorders in persons aged
over 18 years (adults) in the Kyrgyz Republic (per 1000 000 population)
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Fig. 8. Incidence of newly diagnosed syphilis in the Kyrgyz Republic (per 100 000 population)

As can be seen from the figure, in the pe-
riod from 2011 to 2016 there is a persistent
downward trend in their incidence. In 2016,
there was an increase in the number of new-
ly diagnosed cases of these pathologies, then
again a steady decrease in their frequency.

One of the powerful determinants of al-
coholization and narcomanization of society,
bearing the risk of forming suicidal behavior

in a part of people, is the socio-economic crisis
and poverty of the population [6-8].

Analysis of the incidence of mental disor-
ders and behavioral disorders in various age
groups (children 0-14 years old, adolescents
15-17 years old, adults over 18 years old)
showed that the change in the number of peo-
ple newly diagnosed with these pathologies
occurs synchronously across these age groups.
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As can be seen from Fig. 6, the maximum
number of newly diagnosed mental disorders
and behavioral disorders in both children aged
0-14 years and adolescents aged 15-17 years
was recorded in 2014. In persons over 18 years
of age, an increase in the morbidity was noted
in 2013, and, to a lesser extent, in 2017 (Fig. 7).

The pathology reflecting the social situa-
tion in society is sexually transmitted diseases.
Unfavorable socio-economic living conditions
may be accompanied by an increase in morbid-
ity and manifest themselves in an increase in
the number of people with newly diagnosed
syphilis, gonorrhea, trichomoniasis, gardnerel-
losis, chlamydia, etc.

As an example, we have considered the
dynamics of the incidence of syphilis in the
population of the republic (per 100,000 popu-
lation). As can be seen from the diagram, the
highest incidence of syphilis was recorded in
2013-2014 (18.5/100,000). Since 2015, there
has been a persistent trend towards a decrease
in the incidence (Fig.8).

We calculated the Spearman correlation
coefficient between the economic situation in
the republic (poverty rate in%) and mortality
from intentional self-harm, which showed a
statistically significant relationship: rs=0.827,
p<0.05. There is a statistically significant re-
lationship between alcoholism and alcoholic
psychoses and mortality from intentional self-
harm (rs = 0.833, p<0.05), as well as between
the incidence of drug addiction and substance
abuse and mortality from intentional self-harm
(rs = 0.929 p<0.01). Thus, a statistically sig-
nificant association of some parameters of the
external environment and mortality from inten-
tional self-harm was revealed.

Conclusion

Summing up the results of this study, we
can conclude that the maximum number of
deaths from intentional self-harm (524 people,
9.3/100,000) in the republic was recorded in
2012, and a detailed analysis by region showed
that there is a “wave-like” spread of this pro-
cess: in regions with predominant rural popu-
lation, the higher the proportion of rural resi-
dents in the region the later the peak number
of completed suicides occurs. The assessment
of the economic condition of the population of

15

the republic showed that the years 2012 and
2016-2017 were economically difficult. During
these years, the maximum level of poverty of
the population was noted, the quality of nutri-
tion decreased as shown by assessments in a
sample survey of households. Since 2013, the
total number of people with a primary diagno-
sis of drug addiction has been growing, which
is an additional aggravating factor in the for-
mation of suicidal behavior. 2012 and 2013 are
characterized by an increase in the number of
adults over the age of 18 who were newly di-
agnosed with mental disorders and behavioral
disorders, in children under 14 years of age
and 15-17 years old adolescents, the maxi-
mum incidence was noted in 2014. In the same
time intervals, an increase in the incidence of
STDs (syphilis) was noted, the health of new-
borns worsened.

Thus, there is a set of interrelated factors,
against which an increase in the number of sui-
cides is registered. Consequently, the phenom-
ena occurring in the republic are systemic in
nature, as indicated by the relationship of socio-
economic indicators and some indicators of the
health status and mortality of the population.
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The clause is dedicated to the application of intercontinental studies in the circumstance of the cognitive operation
of instruction in the commonwealth of Kazakhstan, as an efficacious configuration of assessing the consciousness of
students. The originators analysed the features, indispensable point of view of the exploitation of fucntional literacy.
The aim of the research work is to develop functional literacy To corroborate the consequence of operational literacy
of undergraduates on achieving the superiority of instruction that is substantial for get-up-and-go in the contemporary
world. Much concepts as reader’s literacy, arithmetical and characteristic body of knowledge literacy PIRLS, TIMSS
are considered. The disputed point of materialization of functional literacy of influential schoolhouse undergraduates is
formulated. The originators furthermore contemporaneous an psychoanalysis of the conducted studies on the similarity
and dissimilarities of the instruction organized whole of contradistinctive nations in the exploitation of operational
literacy of schoolhouse students. The originators attempt to corroborate the effectualness of the familiarity of internal
educational institution in relative intercontinental studies for the exploitation of a comprehensively highly-developed
personality. This allowed us to resolve that bringing the constitution and cognitive operation of Kazakhstan’s instruc-
tion in occupation with intercontinental qualifications for rising the instruction system, the intercontinental touchstone
compartmentalisation of education, the consequences of intercontinental relative studies PIRLS, TIMSS, etc. it testa-

ment appropriate to carry through cocksureness consequences in the experiencing of the junior generation.

Keywords: literacy, international research, PIRLS, TIMSS, functional literacy, reading literacy, mathematical literacy,

natural science literacy

The article was prepared within the framework of grant funding for 2022-2024 on the topic AR14870260—
“Development of functional literacy of primary school students in the context of digitalization of education”.

Currently, the schoolhouse instruction
transaction in the sovereign state is experienc-
ing a movement characteristic outstanding to
inscrutable cognitive operation and morpho-
logic substitutions in our sovereign state as
advantageously as in the heavenly body space.
The heavenly body economical assembly in
the XI hundred accepted 16 classifications of
consciousness and aptitudes of a extraordinary
person. These are company skills, management
je ne sais quoi opening move IT competence,
functional, pecuniary and national literacy, sur-
rounded by others. captivating into explanation
contemporary come near to the environment
of acknowledged competence, schoolteach-
ers are expanding. These are interdisciplinary
and undertaking activities, the application of
enlightenment and indication technologies in
commandment and management, the combina-
tion of undergraduates with characteristic in-
structional be in want of and the preparation of
consultative facilitate to parents. These substi-
tutions are echoic in the announcement certifi-
cates for the exploitation and improvement of
Kazakhstan’s education.

The qualifications of sovereign state for
a contemporary schoolhouse are the materi-
alization of a individual who buoy severally
creatively disentangle scientific, industrial,
universal tasks, be convinced critically, appli-
cation data file recrudesce and watch over his

characteristic of view, beliefs, consistently and
unceasingly restock and rejuvenate his knowl-
edge, come around patronage skills, manipu-
late them creatively in reality. That is, contem-
porary instruction is aimed at underdeveloped
operational literacy of students, in which con-
sciousness of the hypothetical family should be
practical and practical in unremarkable life.

Materials and methods of research

The conceptualization of “ functional lit-
eracy “ was fundamental introduced in 1965 at
the heavenly body intercourse of ecclesiastics
of instruction for the liquidation of inability in
Tehran (UNESCO), on with designations much
as “literacy” and “extremum literacy”. In the
60s of the antepenultimate century, the con-
ceptualization of functional liquidation of in-
ability began to appropriate shape. Initially, the
conceptualization of “functional literacy” was
related with a trustworthy procedure for the ex-
ploitation and deed of proposals and programs
for the spreading of literacy and a trustworthy
conceptualization with reference to the pro-
gression of the cognitive operation and dispo-
sition of commandment to a trustworthy circuit
of reading, handwriting and functional knowl-
edge. The term “literacy” was characterized by
UNESCO as the expertness of reading, writ-
ing, enumeration and working with documents.
And the term “extremum literacy” is charac-

EUROPEAN JOURNAL OF NATURAL HISTORY Ne2, 2023



terized as the qualification to communicate
and scrutinize simple messages. In the heav-
enly body observational announcement for the
spreading of literacy highly-developed by UN-
ESCO between 1967 and 1973, the conceptu-
alization and procedure of operational literacy
was appreciated as ensuring the connectedness
between the cognitive semantics of mastering
recitation and handwriting and increasing pro-
letariat fruitfulness and rising the sustenance
weathers of the employee and his family.

At the borderline of the ordinal century,
severals scientists, universal configurations and
intercontinental putting together came to the
determination that the resolution to contempo-
rary predicaments of sovereign state is to cul-
tivate the all-inclusive inhabitant and aggran-
dizement the commensurate of its education.

On the authority of the exhortations of
UNESCO, A. Tangyan pass over the under-
mentioned delimitation of operational literacy:
“minimum operational literacy have in mind
an aggrandizement in consciousness and skills,
particularly the qualification to scrutinize and
bang out all-important for a full-of-the-moon
and efficacious familiarity in economic, politi-
cal, civil, collective and ethnical high spirits as
sovereign state brings out and the be in want of
of the characteristic grow.

Functional literacy is an pointer of universal
well-being. In the looked toward functional lit-
eracy testament be an pointer of the exploitation
of civilization, sovereign state sovereign state
collective group, individual. A high-pitched
commensurate throw back the socio-cultural
accomplishments of sovereign state little — the
anticipation of a accomplishable collective criti-
cal time the determination of which hawthorn
be: little qualification to collective adaptation;
incompetence to conformation a prototype of
indication in the kith and kin in the elbow grease
collective; unconsciousness of one’s rights and
responsibilities [1]. In consequence a extremely
far-reaching destination arises for the school:
not to put in order characteristic aristocracy un-
dergraduates for high spirits on the other hand if
bottom line to speedily modification the profes-
sion, passe-partout contemporary collective im-
personations and functions, to baby-talk choo-
choo a competitory expressive person. In this
manner for Kazakhstan, the contemplate of the
commensurate of operational literacy of under-
graduates is of especial relevance, on account
of each these operational aptitudes are baccilar
at school. Today, individual of the principal as-
signments of schoolhouse instruction is to put in
order the undergraduate for conformableness
in the contemporary heavenly body [2].
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Results of the research and discussions

Certificates control functional literacy,
recitation Literacy in Kazakhstan the savoir-
faire of the fundamental chairman of the com-
monwealth of Kazakstan N. Nazarbayev to the
general public of Kazakhstan is the procedure
“new governmental progression of the accept-
ed state” Kazakhstan-2050”, the governmental
instrumentality contrivance for the exploitation
of operational literacy of schoolchildren for
2012-2016, the conceptualization for the ex-
ploitation of instruction in the commonwealth
of Kazakhstan for 2022-2026.

Sovereign state be in want of a individual
who is functionally all right accomplished to
elbow grease to the result, proficient of trust-
worthy socially substantial achievements. The
materialization of functional literacy of under-
graduates in Kazakhstan is individual of the
weathers for the materialization of a creative,
devolving on dynamic, competitory personal-
ity. The disputed point of operational literacy
of undergraduates and the all-inclusive junior
multiplication is echoic in the restrictive per-
missible certificates of the commonwealth of
Kazakhstan, which was mentioned above.

The conceptualization for the exploitation
of instruction for 2022-2026 accentuates that
chronic instruction fix up with provision for a
syllogistical culmination of changes, show the
way to indefinite rudimentary substitutions in
the environment of education, of which the
principal consideration is paying to the para-
graph competencies of schoolteachers and the
epistemology for the exploitation of operation-
al literacy of undergraduates [3].

The materialization of operational literacy
of undergraduates presumes the qualification
to elbow grease efficaciously in sovereign state
the qualification to self-determination, self-ref-
ormation and self-realization. in this manner
subscriber literacy is the qualification to scru-
tinize creatively, participate into the conversa-
tion “author-reader”, submerge yourself in the
aerosphere of the elbow grease distinguish the
communication of a well-read text.

Kazakhstan’s indefatigable familiarity in
intercontinental relative studies (PISA, TIMSS,
PIRLS, ICILS, etc. ) is strategically impor-
tant. justification pointers of the superiority of
instruction in Kazakhstan are mean business
captivating into explanation intercontinental
relative studies of PIRLS (quality of recitation
and compassionate of texts), TIMSS (qual-
ity of arithmetical and characteristic body of
knowledge Education), PISA (formation of
operational literacy). ICILS (International per-
sonal computer and enlightenment Literacy
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Study). In this manner the materialization of
operational literacy of undergraduates of oecu-
menical instruction educational institution is a
justification pointer of the superiority of con-
temporary Kazakhstani education.

Individual of the virtually universal inter-
continental classification studies supported
on the conceptualization of operational liter-
acy is the announcement for intercontinental
undergraduate classification PISA, which is
conducted underneath the protections of the
administration for economical collaboration
and exploitation (OECD). PISA assesses the
qualification of undergraduates to applica-
tion the knowledge, aptitudes and aptitudes
acquired at schoolhouse to disentangle a
across-the-board cooking stove of get-up-
and-go assignments in indefinite spaces of
deed, extremely as in interpersonal and col-
lective relationships.

PIRLS is a relative intercontinental con-
template that assesses the commensurate and
superiority of recitation literacy of 4th standing
students. The contemplate is conducted by the
intercontinental partnership for the valuation
of instructional accomplishment IEA (Interna-
tional partnership for the valuation of instruc-
tional Achievement).

The PIRLS relative intercontinental con-
template is carried elsewhere cyclically on
a former occasion every 5 second childhood
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which acknowledges the supervised adminis-
tration and involving nations to psychoanalyse
the consequences of the glance at distinguish
the powers and weaknesses of their country’s
instruction transaction [4].

In 2016, Kazakhstan took belonging in this
large-scale contemplate for the fundamental
time. The commonwealth of kazakstan was de-
lineated by 4,925 fourth-graders from 172 edu-
cational institution extremely as 234 influential
schoolhouse teachers, 4,925 materfamilias and
172 schoolhouse principals.

If we consider the consequences of the gov-
ernmental report, the consequences of our sov-
ereign state are higher than the intercontinental
intermediate of PIRLS. undergraduates from
Kazakhstan were in the lead of their squinny
at from Portugal, Spain, Belgium, contempo-
rary Zealand, France, Georgia, Azerbaijan and
over-the-counter countries.

In a relative psychoanalysis of the con-
sequences of the commensurate of recitation
literacy according to the governmental com-
position of Kazakhstan PIRLS — 2016, the
intermediate pointer of fourth-graders of Ka-
zakhstan on an intercontinental exfoliation was
536 points. undergraduates of the sovereign
state established on all sides of the correspond-
ing consequences as deutschland (537 points)
and Slovakia (535 points), superior 27th in the
superior of countries.

335
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Kazakhstan was delineated by Canada and
Austria with pointers equalise to cardinal and
deuce-ace attitudes (541 points). The conse-
quences of our schoolchildren were higher than
undergraduates from Portugal (528), Spain
(528), Belgium (Flemish) (525), contemporary
Zealand (523), France (511), Azerbaijan (472)
and over-the-counter countries. The apical in-
terlines of the intercontinental classifying ac-
commodate russian federation (581), Singapore
(575), Hong Kong (569), eire (567) and Finland
(566) [4]. The results are presented in Figure.

A characteristic accommodation in the
instruction transaction is precondition to the
predicaments of commandment reading. The
sovereign state procedure in the environment
of schoolhouse instruction search for to impor-
tantly come around the pointers of introductory
classifications of literacy. recitation literacy is
advised as individual of the virtually far-reach-
ing parameters of preparations a groundwork
for get-up-and-go in contemporary society.

The one-fifth cycles/second of the inter-
continental contemplate of the superiority of
recitation and compassionate of the text PI-
RLS-2021 was held in 2021 and was accom-
panied by Kazakhstani schoolchildren. more
10 thousand undergraduates from 389 edu-
cational institution from each territories of
the sovereign state delineated our sovereign
state at PIRLS-2021. Parents, schoolteach-
ers and schoolhouse principals furthermore
took belonging in the study. The governmental
composition on the consequences of the PI-
RLS-2021 cycles/second testament be publi-
cized in 2023.

Kazakhstan’s TIMSS (Trends in interconti-
nental maths and body of knowledge Study) is
furthermore actively interested in individual of
the intercontinental relative studies.

TIMSS (Trends in intercontinental maths
and body of knowledge Study) is an interconti-
nental contemplate that arbitrates the superiori-
ty of characteristic and arithmetical instruction
of undergraduates in positions 4 and 8, which
grips accommodation 1 continuance in 4 years.

The TIMSS contemplate acknowledges
not by oneself to evaluate the arithmetical and
characteristic body of knowledge literacy of
undergraduates in positions 4 and 8, on the
other hand furthermore to psychoanalyse the
constituents impressive the instructional ac-
complishments of students. To accomplish this
data file inside each cycles/second of research,
a take the measure of of students, schoolhouse
principals, schoolteachers of maths and body
of knowledge extremely as materfamilias of
fourth-graders is carried out.

19

TIMSS-2019 substitutes for the ordinal cy-
cles/second of research. The fundamental cy-
cles/second was held in 1995, and on account
of so more 50 nations chalk up participated in
the glance at with each cycles/second the char-
acter of involving nations and characteristic
territories increasing. kazakstan participated in
quadruplet rotations of TIMSS research (2007,
2011, 2015, 2019).

TIMSS-2019 was accompanied by
9,244 undergraduates from 176 educational
institution in kazakstan from 14 territories
and deuce-ace municipalities of governmen-
tal significance.

The intermediate determination of under-
graduates in standing 4 in maths was 512 specks
(conditional 31st situation of the classifying
from 58 countries). The consequences of Ka-
zakhstani one-quarter graders are compared
with the consequences of 9 countries, much
as Canada, Italy, Bulgaria. In the superior of
the CIS countries, Kazakhstani schoolchildren
established higher consequences than american
ones, on the other hand importantly mark down
than slavic ones [5]. The results were presented
in Table 1.

Table 1

Results in mathematics of 4% grade
students in TIMSS-2019

Position Country Mark
1 Singapore 625
2 Hong Kong (Special 602
Administrative Region)
6 Russian Federation 567
29 Bulgaria 515
30 Italy 515
31 Kazakhstan 512
32 Canada 512
42 Georgia 482

Source: National Report. Results of Kazakh-
stan’s participation in TIMSS 2019

The intermediate reckoning of 4th stand-
ing undergraduates in body of knowledge was
494 specks (conditional 37th situation of the
classifying from 58 countries). The accom-
plishment of one-quarter graders buoy be com-
pared with nations much as Belgium, contem-
porary Zealand and Malta [5]. The results were
presented in Table 2.
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Table 2

Results in Science of 4" grade
students in TIMSS-2019

Position Country Mark
1 Singapore 595
2 Republic of Korea 588
3 Russian Federation 567
4 Japan 562
34 New Zealand 503
35 Belgium 501
36 Malta 496
37 Kazakhstan 494
38 Bahrain 493

Source: National Report. Results of Kazakh-
stan’s participation in TIMSS 2019

In this manner according to the conse-
quences of the TIMSS-2019 glance at Kazakh-
stani schoolchildren established higher conse-
quences in arithmetical literacy compared to
characteristic body of knowledge literacy.

On account of not each nations involv-
ing in TIMSS are in proper shape to transpo-
sition to a digital evaluation data formatting
the IEA trustworthy to accomplish the trans-
formation as belonging of cardinal rotations
TIMSS-2019 and TIMSS-2023. In 2019, be-
longing of the nations participated in digital
format. In the TIMSS-2023 cycle, our sover-
eign state is commenting on the familiarity in
the personal computer format. moreover, in
2023, Kazakstan testament annunciate its fa-
miliarity in the intercontinental contemplate of
personal computer and enlightenment literacy
ICILS-2023.

Conclusions

Sovereign state has highly-developed a
compassionate of the grandness of relative col-
lections on the commensurate of instruction
of undergraduates for deciding the looked to-
ward employers of exploitation of instructional
organized whole and the sovereign state as a
whole. The consequences of the contemplate
of the superiority of instruction are appropri-
ated as a justification when calculative anthro-
poid majuscule indices and prognosticates of
economical exploitation of countries.

The instructional constitution of the sub-
stantial nations of PIRLS or TIMSS evaluation
(Russian Federation, Singapore, Hong Kong,
eire and Finland) is extremely diverse: the

character of educational institution the vitality
of schoolhouse education, administration or-
ganized whole (centralized and autonomous).
contempt these differences, the acquaintance
of these nations demonstrates that whatev-
er sovereign state buoy carry through high-
pitched results.

For the preceding rotations of familiarity in
PIRLS and TIMSS, Kazakhstan conventional
an self-governing classification of the com-
mensurate of undergraduates’ consciousness in
reading, characteristic body of knowledge and
mathematics, on the justification of which con-
clusions were strained and exhortations were
highly-developed to come around the superi-
ority of the instruction transaction of the com-
monwealth of Kazakhstan.

From the consequences of the obtained
intercontinental contemplate of PIRLS and
TIMSS, it should be terminated that it is all-im-
portant to contemplation for indefinite distance
to recrudesce operational literacy.

The consequences of the nations that are
systematically substantial in the contemplate
(Australia, Finland, russian federation Japan,
contemporary Zealand, Italy, southbound Ko-
rea, etc. ) established that the undermentioned
constituents consequence the exploitation of
operational literacy of students:

- instructional cognitive operation (regula-
tory documents);

- configurations and undergrounds of train-
ing;

- transaction for diagnosing and evaluating
undergraduates ‘ academician achievements;

- extracurricular, supplementary instruc-
tion programs;

- schoolhouse administration model;

- availableness of a well-disposed instruc-
tional surrounding supported on the customar-
ies of corporation with each stakeholders;

-the indefatigable impersonation of ma-
terfamilias in the cognitive semantics of com-
mandment and upbringing children.

The cognitive operation of instruction is
aimed at the materialization of operational
literacy of students. The exploitation of op-
erational literacy is carried elsewhere nailed
down a transaction of eruditeness billy-goats
and movements in the classroom. on the oth-
er hand the commensurate of acknowledged
competencies of schoolteachers on the deed of
experiencing billy-goats is all the more insuffi-
cient, thither are no aptitudes in compiling con-
textual assignments aimed at underdeveloped
undergraduates’ functional aptitudes and the
materialization of operational literacy. thither
are no instructional processes (a establish of
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tasks, a deposit of on-line resources, modified
commensurate texts, etc. ) aimed at underde-
veloped evaluation skills, fault-finding and in-
novational thinking.

Thankfulness The authors express their
gratitude to the Ministry of Education and Sci-
ence of the Republic of Kazakhstan for the pos-
sibility to organize research work and test the
results of research.

References

1. Kemelbekova G.A. Features of the formation of functional
literacy of students in the subjects of the humanities cycle // Prob-
lems and prospects of education development: materials of the
VIII International Scientific Conference (Krasnodar, February

2016). Krasnodar: Novation, 2016. P. 6-9. URL: https://moluch.
ru/conf/ped/archive/187/9552/ (date of application: 10.01.2023).

2. Quality of pedagogical education: Problems and pros-
pects of development: materials of the international scientific and
practical conference May 18-19, 2004. Almaty KazNPU named
after Abaya, 2004.

3. The concept of education development of the Republic
of Kazakhstan for 2022-2026. Resolution of the Government of
the Republic of Kazakhstan dated November 24, 2022. No. 941.

4. Nurlanov E.B., Baigulova A.D., Kartpayev B.A., Aman-
gazy M., Sabyruly E., Nogaibayeva G.A. Results of Kazakhstan
in PIRLS-2016. Astana: JSC “Information and Analytical Cen-
ter”, 2018. 155 p.

5. National report “Results of Kazakhstan’s participation in
TIMSS-2019”, 2021, Department of International Comparative
Studies — Nur-Sultan. Astana: JSC “Information and Analytical
Center”, 2021. 180 c.

EUROPEAN JOURNAL OF NATURAL HISTORY Ne2, 2023



22

MATEPUAJIBI XV MEKYHAPOIHON CTYIEHYECKOU
HAYYHOU KOH®EPEHI[UH « CTYAEHYECKUH HAYYHBIH ®OPYM 2023»

ARTICLE

UDC 551.5
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The wind foehn is a complex meteorological phenomenon. It occurs as a result of the downward movement
or sliding of air along the slope of the mountains. This strong, dry and hot wind is found in almost all mountainous
regions of our planet and has a negative impact on the environment. In this work, based on the data of daily satellite
imagery obtaied by the MODIS spectroradiometer, 20 cases of foehn were analyzed for the period from 2019 to
2022 in European mountain systems. The attribution of foehn types was carried out according to H. Neumeister’s
classification. The analysis of multispectral images showed that in the images in the water vapor bands the region of
the foehn is deciphered as a local area of black tone with clear edges on the lee side of the mountain barrier, which
makes this type of imagery a unique tool for detecting the foehn in satellite images. The analysis of the characteris-
tics of air masses, performed with the help of the Eumetsat Airmass RGB model, in the cases of each type of foehn,

also demonstrated the promise of water vapor imagery.

Keywords: Foehn wind, Airmass RGB model, water vapor satellite imagery, MODIS, Aqua, Terra

A foehn is a warm and dry (sometimes hot)
wind blowing from mountain ranges into val-
leys and foothills [1]. The action of the foehn
is associated with the interaction of the general
circulation of the atmosphere and the orog-
raphy of the area, with a peculiar regime of
cloudiness and precipitation being most often
observed [2, 3].

The wind foehn is widespread throughout
the Earth [4, 5]. It affects a several meteoro-
logical phenomena [6] and processes observed
in mountain systems [7], as well as agriculture,
well-being and physical health of people [8, 9].

The aim of the study was to analyze vari-
ous types of foehn in the mountain systems of
Europe using multispectral satellite imagery
data. The materials for the study were the data
of daily satellite imagery performed by the
MODIS spectroradiometer installed on the
Aqua satellite platforms [10].

Materials and methods of research

The classification of H. Neumeinster was
used to determine the different types of foehn.
The classification is based on the features of the
visual representation of the foehn on multispec-
tral satellite images and includes four main types:
free double-sided foehn; free one-way foehn;
boundary layer foehn; tropospheric foehn [11].

The search for each case of a foehn of a
certain type was carried out using the decoding
features of the cloud field.

To validate the cases determined from sat-
ellite images, a scheme was developed that in-
cludes step by step 1) analysis of the satellite

image in the infrared channel (11 pm) and the
water vapor channel (7.3 pm); 2) analysis of
the surface map of the baric field for various
periods in the region of action of the foehn; 3)
analysis of wind data in the mountain system,
taking into account its relief; 4) analysis of data
on the wind field, wind gust values, precipita-
tion, relative humidity and air temperature; 5)
analysis of the direction and speed of the wind
at different isobaric heights, in order to set the
height and strength of the foehn.

The search for foehns was carried out in
four mountain systems: the Alps, the Pyrenees,
the Carpathians and the Scandinavian moun-
tains. A total of 20 foehn cases were identified
from 2019 to 2022, of which 5 free double-
sided foehn, 5 free one-way foehn, 4 boundary
layer foehn and 6 tropospheric foehn.

Satellite image analysis

Further, the most successful cases of each
of the four types of foehn in certain mountain
systems of Europe are considered in detail. The
images shown were taken by the Aqua satel-
lite. Preliminary studies have shown high in-
formation content of the use of images in the
absorption band of water vapor in the far IR
region of the spectrum [12]. In this regard, in
this work, in addition to the traditional visible
and IR thermal bands for diagnosis the foehn,
water vapor bands were used.

Double-sided free foehn

The true color image (Fig. 1a) shows the ab-
sence of clouds over the mountain range.
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Fig. 1. Satellite image of a two-sided free foehn from 07.11.2020 10:30 UTC according to MODIS /
Aqua (a) in true colors, (b) in the thermal IR, (c) in the water vapor band

(a) (b)

{c)

Fig. 2. Satellite image of a free one-sided foehn from 04.11.2019 11:35 UTC according to MODIS /
Aqua (a) in natural colors, (b) in IR band, (c) in the water vapor band

As you move away from the ridge, on both
sides of the mountain range, in the lower parts
of the valleys and foothills, there is fog and haze
(only on the south side), deciphered by sharp,
repeating the contours of the relief, the edges
of cloudiness. This situation is typical for a
double-sided free foehn. Analysis of the image
in the IR — thermal (11 pm) channel (Fig. 1b)
confirmed the presence of fog in the mountain
valleys on the northern and southern slopes,
which corresponds to grey tone of cloud tops.

The image in the water vapor (7.3 pm)
band (Fig. 1c) deciphers a upper level cyclon-
ic atmospheric vortex to the northwest of the
mountain range with its center over the North
Sea. In addition, the area of dry air correspond-
ing to black tone in the image has a sharp edge,
bounded by the crest of the mountain range.

Single sided free foehn

When deciphering an image in the visible
range of the electromagnetic spectrum with the
case of a one-sided free foehn (Fig. 2a), a cloud-
less zone with sharp edges is observed on the
leeward side of the Scandinavian Mountains,
bounded on one side by a mountain range, and
on the other side by a field of open convective
cells. On the windward side of the mountain
range at some distance from it, fog is present
in the valley. This situation is a characteristic
feature of a loose one-sided foehn.

Analysis of the image in the IR — thermal
(11 pm) band (Fig. 2b) confirmed the presence

of fog in the mountain valleys on the windward
slope, which corresponds to grey tone of the
cloud top.

In the image in the water vapor (7.3 pum)
band (Fig. 2¢), in the zone of action of the foehn
and above the windward side of the mountain
range, a region of dry air is deciphered, corre-
sponding to the black tone in the image.

Boundary layer foehn

In the true color satellite image (Fig. 3a),
on the windward side of the Carpathian Moun-
tains, an area of stratus cloudiness reaching
the crest is observed; on the leeward side, a
cloudless area is observed. On the leeward
side, wavy clouds, characteristic to this type of
foehn, also form. A cyclonic vortex with dense
multilayer clouds is observed to the northeast
of the mountain range.

Analysis of the image in the IR-thermal
(11 pm) range (Fig. 3b) confirmed the presence
of layered clouds on the windward and leeward
sides with corresponding low brightness pixel
and wavy clouds of the middle tier. An occlud-
ing low is observed to the northeast of the con-
sidered zone.

The image in the water vapor (7.3 pm)
channel (Fig. 3c¢) also deciphers an occluding
cyclonic atmospheric vortex to the northeast of
the mountain system. In addition, the area of dry
air in the area of the foehn, corresponding to the
black tone in the image, has a clearly defined
edge, limited by the crest of the mountain range.
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Fig. 3. Satellite image of the boundary layer foehn dated February 8, 2022 11:15 UTC according to
MODIS / Aqua data (a) in true color, (b) in IR band, (¢) in water vapor band

(a) (h)

Fig. 4. Satellite image of the tropospheric foehn from January 14, 2021 11:50 UTC according to MODIS/
Aqua data (a) in the visible range of the electromagnetic spectrum, (b) in the infrared range of the
electromagnetic spectrum, (c) in the water vapor channel

Tropospheric foehn

Consider the case of a foehn in the Alps on
January 14, 2021 at 11:50 UTC. According to
the classification proposed by H. Neumeister, the
tropospheric foehn in the satellite image should
be observed in medium and high mountains.

On the windward side, multi-layer clouds
should be observed, reaching the ridge or
passing over it. On the leeward side — mostly
middle and upper tiers of clouds (0-5 points),
wavy clouds may appear. If the foehn does not
reach the valleys and foothills, then low stratus
clouds or fogs are observed on the leeward side
(often in winter).

On the true color satellite image (Fig. 4a),
from the windward side of the Alpine Moun-
tains, a cloudy band of a cold front is deciphered,
bounded from the south by a mountain range.
On the leeward side, there is a cloudless zone
with a small area of lee orographic clouds. This
distribution of cloudiness is in good agreement
with the situation of the tropospheric foehn.

By analyzing the image in the IR — thermal
(11 pm) channel (Fig. 4b), we can conclude that
in visible image the formation of barrage cloudi-
ness on the windward side of the mountain ridge
(a zone of brighter tone compared to the cloudi-
ness of the cold front), is masked of cold front
cloudiness corresponding enhancement effect.

The image in the water vapor (7.3 pm)
band (Fig. 4c) also clearly shows the obstruc-

tion clouds. In addition, on the leeward side,
there is an area of both visible wavy clouds
and invisible (in the visible range) mountain
waves, a clearly limited area of black tone, cor-
responding to the dry air zone.

Analysis of images in different ranges of
the spectrum made it possible to more accu-
rately determine the types of cloudiness that
form when foehn winds occur. It was also
found that in the images in the water vapor
channel in the foehn effect zone in the middle
troposphere, there is an area of dark shades,
which indicates a very low content of water
vapor in this zone.

Application of RGB model

Also, to confirm that the situation in the im-
age is related to the effect of the foehn wind, an
Airmass RGB model was applied, which uses
far infrared channels and a water vapor bands
[13]. Airmass RGB is a complex but very help-
ful tool best used for: monitoring Jet streams,
PV anomalies, deformation zones and Rapid
Cyclogenesis and for discriminating air masses.
As an example, discussed above cases for each
type of foehn are considered (Fig. 5).

In Airmass RGB images on the leeward
side of the mountain range within the black
area in 7.3 pm image there is a zone of red
color, which, according to color interpretation,
corresponds to a dry and high temperature area.
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Fig. 5. Satellite images using the RGB color synthesis model
(a) Alps two-sided free foehn 07.11.2020 10:30 UTC;
(b) Scandinavian Mountains free one-sided foehn on 11/04/2019 11:35 UTC;
(¢) Carpathians foehn of the boundary layer 02/08/2022 11:15 UTC;
(d) Alps tropospheric foehn 01/14/2021 11:50 UTC

These shades can be observed over dry de-
sert areas during the summer. In this case, it is
obviously to be an area of effect of the foehn.
The purple and blue colors in the images above
corresponds to a cold air mass, green — to a
warm air mass.

Conclusions

In the course of work, various types of foehn
were analyzed, taking into account the meteoro-
logical conditions, deciphering signs and char-
acteristic types of cloudiness. An analysis of
multispectral satellite images showed that, in
addition to visual interpretation elements in the
visible and IR thermal channels, satellite data in
the water vapor channel (7.3 pm) can be used to
diagnosis of a foehn effect on the leeward side
of mountain obstacles. A comprehensive analy-
sis of the obtained images made it possible to
demonstrate the reliability of interpretation of
various types of foehn wind on satellite images.
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MODEL OF AN AUTOMATED SYSTEM FOR THE IDENTIFICATION
OF ALCOHOLIC BEVERAGES
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In 2021, Rospotrebnadzor conducted a study of 91 thousand samples of alcohol. As a result of the inspection,
2,297 batches or 58 tons of low-quality alcoholic beverages were confiscated. Inconsistencies were found in microbio-
logical and physico-chemical parameters. The tightening of alcohol market regulation measures contributes to the in-
creasing introduction of substandard or counterfeit products into retail sales. In the process of poorly controlled produc-
tion, in addition to the permissible norms of substances, the product may also contain dangerously high concentrations
of toxic and poisoning substances that cause serious damage to health. Identification methods used today require the
use of expensive equipment and highly qualified specialists, carrying out these methods takes a lot of time and does not
imply continuous product control. In order to reduce the share of low-quality alcohol and protect consumers from the
use of potentially dangerous products, it is necessary to implement continuous output control at production enterprises
and alcoholic beverages selling spots. To carry out continuous express control, an adaptation of the express analysis
method for alcoholic beverages based on the method of weight impedance electrometry is proposed and a model of a
continuous control system with a stationary automated liquid media control complex is created.

Keywords: filling line, quality control, comparative analysis, continuous express control, alcoholic beverages,
continuous control system model, stationary automated complex

The growth in the consumption of alco-
holic beverages and increased competition in
this market contributed to the development and
modernization of most modern vodka factories.

First of all, modernization affected such
an important element of alcohol production
as bottling lines [1]. Currently, the managers
of many alcohol enterprises have realized that
the modernization of this equipment will not
only increase the level of production, but also
contribute to the introduction of new packag-
ing and labels, which, of course, have a huge
impact on a potential customer. It has been
proven that products with an intricate pack-
aging shape and a bright label will be much
more popular.

The purpose of the study. It is very im-
portant to improve the methods and means of
quality control and safety of packaged beverag-
es produced. In this regard, the purpose of this
study, in addition to analyzing existing liquid
product bottling lines, was the system synthe-
sis of a model of a stationary automated control
complex (SACC), which allows for continuous
quality control of packaged alcoholic beverag-
es from the manufacturer, in order to develop
a portable automated express control complex
(PAECC) on its basis, without opening the con-
tainer — for chain stores and supervisory author-
ities, for to protect consumers from low-quality
and counterfeit alcoholic beverages.

A filling line is a complex of automatic or
semi — automatic equipment (machines and de-
vices) interconnected by a conveyor and oper-
ating in a general mode. The full cycle of the
filling line processes includes rinsing contain-
ers, directly filling liquids, capping, labeling
and group packaging [2].

The main element of the automated filling
line are the so-called “triblocks”. The filling
triblock is a technologically automated ma-
chine that combines three functions: rinsing
containers, filling (dosing) and capping with a
cork. The operation of its components is more
stable and more cost-effective [2].

For example, the “Master” MZ-400ED
(Fig. 1) is a rotary-type filling triblock for the
production of large batches of products [3].

The triblock for bottling vodka “Master”
was developed by specialists of the AURORA
Plant specifically for companies that sell the pro-
duction of alcohol-containing liquids, allowing
you to organize a full cycle of bottling alcoholic
beverages, implementing all processes promptly
and with high efficiency. The capacity of the tri-
block is up to 15,000 bottles/hour (4 bottles per
second). The triblock consists of 30 rinse aid
grips, 32 gravity dispensers and 4 capping heads
with inert gas injection and allows the produc-
tion of large batches of high-quality product
with minimal deviations from standards [3].

The existing methods of analysis and ex-
amination of packaged alcoholic beverages have
significant drawbacks, the main of which is the
lack of continuous control of the contents of
each bottle, as well as the need to withdraw
goods from the batch and sampling, including
the complexity of the analysis (compliance with
special conditions, the use of special equipment
and reagents, etc.). In order to identify counterfeit
products, it is necessary to develop a model of
an automated system of continuous express con-
trol of alcoholic beverages, which, for example,
should consist of a lid-sensor on a container and
an automated express control complex without
opening the container.
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Fig. 1. Appearance of the triblock MZ-400ED

At the same time, defective or/and counter-
feit products can be detected by deviations of
kinematic viscosities and densities at standard
temperatures, underflow/overflow, viscosity
index and solidification temperatures [4].

This system must meet the following re-
quirements:

- The time spent on sample analysis should
be significantly less than the time of stand-
ard methods;

- the accuracy of diagnosing alcoholic bev-
erages for forgery should not be inferior to
standard methods;

- the diagnosis of the sample should take
place without opening the container;

- the possibility of continuous control of
each unit of production.

To optimize the process of product control
and the implementation of continuous express
control, an adaptation of the method of weight
impedance electrometry (WIEM), as well as
models of stationary and portable automated
complexes, for use in manufacturing enterpris-
es, trading firms and supervisory authorities is
proposed [4,5].

Knowing the mass of an empty bottle, it
is possible by weighing, without opening the
stoppers and without sampling, to determine
the density of the liquid, pi, g/m?, in its accord-
ing to the formula (1) [6]:

. Pi—Pj
p1= Vi (1)

where P_ is the measured weight of the i-th sam-
ple in a packed container, kg; P, is the weight of
the i-th reference container, kg; \2 is the refer-
ence volume of the container.

27

At the same time, the values of densities at
different temperatures are calculated according
to the formula of D.I. Mendeleev [6]:

p(t) = Ppapec —At X (t=20°C), p; =

_ Pags
1+B,(T-293)°

Pr (2

where At =(18,31-13,233-p,.c)-10" -
temperature correction of density by one degree;
t — the desired temperature, °C; p,, p,,, — the
density of product at the current temperature
and at 20°C.

Measurements using a dual coaxial sensor
of two capacitances (Sdn and Sdv) and two
tangents of the loss angle (tgo, , tgd, ), allow
us to calculate the average value of the relative
permittivity (&) of an alcoholic beverage, and
in the presence of reference data (t, 1 ), — to
determine the dynamic viscosity of the sample
(n,), through the calculation of its microscopic
(t,) and macroscopic relaxation times (t), and
then kinematic viscosity (v) [6]:

e=C,,/C, 3)
nHOT% O
©=3e1,/(2e+1) (5)

tgd =(e—¢, )OO /(8 + 0)21:2) 6)

where C| — is the capacity of the sensor in the
air; C,_ —1is the capacity of the sensor cap; n, —
is the dynamic viscosity; t and 7, — are mac-
roscopic and microscopic relaxation times;
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o is the cyclic frequency; n and T — are tabular
air data uploaded to the computer.

v=m/p. (7
The dependence of kinematic viscosity on

temperature can be calculated using the Walter
formula [6]:

]g]g(v + 0,8) =a+blgT, (8)

where the empirical coefficients a and b are de-
termined by the known pairs of values v and T
according to the formulas [6]:

a=lglg(v,+0,8)-bIgT;

lg(v,+0,8 (€))
b:@{MJ /g ]]:1 )

2

lg(v,+0.8)) °T,

At the same time, in order to more accu-
rately determine the quality and/or counterfeit
of alcoholic beverages,

firstly, the specific active electrical conduc-
tivity of the liquid is measured in the frequency
range from 1 kHz to 15 MHz for two differ-
ent temperatures in the range from the boiling
point to the freezing point of the liquid and
at the intersection of the dependences of the
specific active electrical conductivity on the
frequency, the characteristic frequency of the
investigated liquids;

thirdly, by measuring the capacitances of
the lid sensors at a frequency of 1 kHz and at
a frequency of 1 MHz (in the air - C_,,, and
Cyivi,)» and then (when turning the contain-
er) in the packaged alcoholic product (C, ...
u C,...)> the calculated relative differences
characterizing the increment of the dielectric
constant (Ag ), the mass fraction is determined
water in this container as a percentage accord-
ing to the following formulas [5,6]:

Agt =C / COlkHz - CH]MHz / COIMHZ (10)
Xipo = Ae/k,, (11)

where k_ =k_,+m, - (20-t) u k_,  — concentra-
tion coefficients (at appropriate temperatures).

Taking into account the performance of fill-
ing lines (1-4 bottles per second), as well as the
fact that before capping, the “checkweyer” (the
module for measuring the amount of product
in a container) can transfer the volume of liq-
uid product in each container to the SACC,
the productivity of the SACC can be dramat-
ically increased if the LQtest 3.0 device is
installed on the “checkweyer”, which con-
tactless in 0.5 seconds, it will measure and

H1kHz

transmit data on the permittivity and elec-
trical conductivity of the liquid product in
each container via Wi-Fi to the SACC. This
will allow you to “remove the load” from the
E7-29, leaving quick control measurements
at the above reference and characteristic fre-
quencies [7].

The PC must be of industrial design with
a performance sufficient to provide calcu-
lations according to the specified formulas
(1-11) within 1 second and print out the “im-
age”’/certificate of each liquid product in a con-
tainer (tab. 1).

The need for instantaneous heating at
5 and 10 degrees Celsius of the already pack-
aged beverage being tested during measure-
ments and calculations at frequencies of 1 kHz
and 1 MHz according to the above formulas
(10,11), as well as for further calculation of the
characteristic frequency, suggests the follow-
ing solutions:

- first, it is possible to equip the SACC with
a microwave device (oven) of the correspond-
ing container dimensions and power

- secondly, to use an inductive sensor-cov-
er, which was developed for precision meas-
urements with direct current heating of a part
of the liquid product (in the lid) during meas-
urements on alternating current.

In this case, when solving the impedance
equation, it becomes possible to “use” all simi-
larity criteria for identification [6]:

The conductivity ratios in liquids are de-
scribed by Ohm’s laws (Z, G, R, I) and are
determined by impedance analyzers and im-
mitance meters. In addition to determining the
specific parameters of samples and standards,
the basic equation of the characteristic imped-
ance can be used [6]:

7 - R, +ioL,
" \G, +ieC,’

By solving the impedance equation (9), it
is possible to obtain additional parameters for
sample identification, in particular, for deter-
mining the magnetic permeability of the bever-
age according to the formula [6]:

B zZ-21

- 2 ’
S-G-(1+i) -p,-o

where L, is the magnetic constant; S is the sur-

face area of the electrode, m?; 1 is the distance

between the measuring electrodes, and the oth-
er designations are the same.

(12)

[ (13)
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Table 1

“Product image” — certificate output form

Ne Name of the parameter Designation Dimension Range of variation
1 | Weight m kg 0,25-20
2 | Volume v m? (0,25 -20) *10°
3 | Density p kg/ m3 0,5-2,0
4 | Conductivity G cm (1/0Om) 0,2 —0,000001
6 |Capacity C pF 1-10000
7 | Dielectric conductivity € F/m 1-1200
8 |Magnetic conductivity u Hn/m 10110
9 | Kinematic viscosity v m?/s 105- 1073
10 | Dynamic viscosity n Pa's 103- 10+
11 |Characteristic frequency f Hz 2 kHz - 10 MHz
12 |Humidity % 1-60
, 1200
E 10.00 :"\\ﬂc—p——"—
Z am
2 \\
% soo0
MRS
2 ao0 -
e —
E k
& 200
5 \hha-\\_.Eh:___.
£ ooo ; . ,
1 2 3 4
position (number) of the electrode
a) b)

Fig. 2. LQtest 3.0 field structure (a) and sample graphs (b)
1 —the liquid to be tested, 2 — the vessel wall and the air gap, 3 — the active electrode, 4 — measuring electrodes,
5 —a metal screen, 6 —a computing device, V — an alternating voltage source, Dn — meters.

Cyclic measurement and calculation of the
above parameters makes it possible to calcu-
late the following similarity criteria, which can
further characterize the change in the quality
parameters of the liquid packaged product dur-
ing storage [6]:

Hol = ot; (electrodynamic),  (14)
2

Ho2 = pl—t; (electromagnetic),  (15)
c
Ho3 = 8%;(dielectric), (16)

Ho4 = %; (electro - inductive), (17)

Ho5 = %; (electro— capacitive), (18)

where t is time, ¢; L — measured value of in-
ductance, Hn.

The contactless device “LQtest 3.0”, using
the method of quasi-static electro-field tomog-
raphy, makes it possible to evaluate the spatial
distribution of the electrical properties of the
medium and, thereby, determine the character-
istics of the liquid in a closed non-metallic ves-
sel without violating its tightness [8].

Potentials are induced on the measuring
electrodes of the device (Fig. 2), the value of
which depends, firstly, on the voltage source
(V), secondly, on the distance between the ac-
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tive electrode (3) and the measuring electrodes
(3-4), and thirdly, on the complex permittivity
and electrical conductivity (Tab. 2) of liquids
(1), the total number in the base of the device
is more than 1000 [8].

Table 2
Parameters of liquid media
Electrical . .
Ne Liquid conductivity, Dlelecm.c
conductivity
cm/m
Water,
! | oft drinks 0.01-1 81
2 |Ethanol 10 25
3 | Acetone 10 21
4 |Nitroglycerin - 19
5 |Ether - 43
Gasoline,
6 diesel fuel 10 2

To carry out continuous output express
control at manufacturing enterprises, it is nec-
essary to equip the SACC with a robot manip-
ulator that will pick up the product after block-
age, turn it upside down and install it in the
complex, and after measuring it, send it to the
packaging line.

Arobot manipulator is a type of industrial
robots. Such robots perform the functions of a
human hand, allow rotational and translational
movements, are able to recognize, understand
and change the environment. Their field of ac-
tivity is expanding every year, new programs
are being introduced, robots can perform more
and more precise actions.

For example, the Kuka KR-6 ROOOFIVVE
robot (Fig. 3 “a”) is a high—speed, high-pre-
cision miniature model designed to work in a
confined space for a long time. The maximum
radius is 901 mm, the weight of the load is up
to 6 kg, with its own weight — 51 kg [9].

The domestic collaborative robot Android
technology CR5 (Fig. 3 “b”) is an industrial de-
vice designed to automate various cycles and pro-
duction processes, with a range of 340°, a maxi-
mum load of 5 kg and a weight of 28 kg [10].

A model of a portable automated complex
(PAECC) for continuous input quality control
and identification of liquid packaged products
is proposed for network trading companies
selling alcoholic beverages. Among the differ-
ences from the SACC: the portable complex is
more compact in comparison with the station-
ary one, and to measure the parameters in the
complex, its own electronic scales with a tem-

perature meter, an E7-25 immitance meter and
a laptop are used [11].

A simple and accessible interface will be
developed for PAECC so that employees of
chain stores and supervisory authorities can
use it.

¢
“

Fig. 3. Industrial robots

b)

Conclusion

The analysis of actual systems of bottling
alcoholic beverages is presented, as a result of
which it is concluded that standard methods
and means cannot provide an adequate level of
control of alcoholic packaged products. A mod-
el of a continuous output control system for
manufacturing enterprises is proposed, based
on innovative identification nanotechnologies
(the method of VIEM and LQtest), which al-
lows checking the quality of packaged alco-
holic beverages at high speed, without opening
the container. It is proposed to supplement the
SACC with a CR-5 robot manipulator and an
LQTest 3.0 device. A portable modification of
the complex for use in trade organizations and
supervisory authorities is described.
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DEVELOPMENT OF A HARDWARE DATA ACQUISITION
MODULE FOR AN ANALYTICAL SYSTEM
FOR MONITORING PRODUCTION PROCESSES
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Improving production efficiency is an integral part of the company’s strategy. Data analysis and production
control are critical to making informed decisions about the company’s future. Machine monitoring is an important
task for many manufacturing companies, but it doesn’t have to be done manually. There are many solutions for
managing industrial systems, including hardware and software solutions for collecting machine data that help you
analyze data in real time. This article describes the stage of development of a hardware data collection module for
an analytical system for monitoring production processes, namely, the selection of components, solving problems of
data collection and systematization for subsequent analysis. The hardware data collection module for the analytical
system is a key component in ensuring successful implementation of the production control strategy. It allows for
precise tracking and monitoring of manufacturing processes, enabling quick and informed decision-making. The se-
lection of components for the system is critical in ensuring accurate and reliable data collection. With the implemen-
tation of this system, the company can optimize production processes, reduce costs, and increase overall efficiency.

Keywords: data acquisition, transformer sensor, automation, machine tools, technological processes

Industrial equipment monitoring systems
have many features that allow operators and
engineers to monitor the condition of equip-
ment. In modern manufacturing, data collec-
tion is a crucial step in optimizing production
processes. Companies need to monitor their
production processes in order to make quick
and informed decisions. The hardware data
acquisition module for an analytical system is
an integral component that allows you to col-
lect data and convert it into valuable analyti-
cal data.

Monitoring and analysis of production
processes allows you not only to monitor the
progress of work at the enterprise, but also to
find problems [1, 2] and solve them before they
become more serious problems, and also helps
you understand which aspects of the process
need improvement.

The purpose of the study

Analytical system for monitoring produc-
tion processes is a hardware and software sys-
tem, that analyzes production process data and
helps management make the right decisions.

The system utilizes both hardware and
software tools to capture and analyze produc-
tion process data, providing valuable insights
into the workings of the production line. By au-
tomating production monitoring, the analytical
system helps maintain production efficiency
and reduce downtime.

The analytical system can be divided into
two main subsystems: the data collection and
storage subsystem and the data analysis sub-
system. The data collection and storage subsys-
tem are responsible for capturing and storing
production data. This subsystem incorporates
a hardware data acquisition module, which is

used to gather data from machines in real-time.
The data is then stored in a database manage-
ment system.

The second subsystem, the data analysis
subsystem, is responsible for analyzing the data
to identify trends and patterns that can help op-
timize the production process. To achieve this,
high-performance data analysis algorithms are
developed and optimized to analyze the col-
lected data. The purpose of the study is to im-
plement a hardware data acquisition module.
Also, for further development of the system, it
is necessary to collect and systematize a set of
data on the operation of machinery.

Module Characteristics

The main functions involve talking machine
load indicators, algorithmically selecting the
machine state based on the collected indicators,
and sending all the received data to the server.

To solve the problem of installing the sys-
tem on various industrial equipment, it was
decided to use a transformer sensor. It works
based on the principle of electromagnetic in-
duction, where the magnetic field generated
by the electric current flowing in a conductor
induces a current in a secondary winding of
the transformer.

The equipment load indicator is measured
by measuring the magnetic field caused by al-
ternating current in the power cables with the
sensor. The measurements are made indepen-
dently for each phase of the power supply. The
measured parameters are converted to digi-
tal format.

The data acquisition subsystem reads data
from the phases every 5 seconds. Then, relative
to the sum of the readings from the three power
supply phases, the machine state is selected.
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Fig. 1. Block diagram of the sensor operation

Based on the collected data, a request is
made to the server in the database. The request
uses a text format for data exchange of the json
type. The block diagram of the hardware mod-
ule operation is shown in Figure 1.

Selecting components

The selection of components for the hard-
ware module is essential in ensuring accurate
and reliable data collection. Careful selection
must be taken to source high-quality materi-
als and components from reputable manu-
facturers. It is also vital to select components
that can withstand harsh industrial settings
and environments.

The following components were selected
to implement the module:

A SCT-013-000 YHDC sensor is used to
take current consumption readings. The sensor
consists of a black plastic shell and two wires.
Inside the shell there is a transformer that meas-
ures the current passing through the wire to
which the sensor is connected. During opera-
tion, the current through the primary winding of
the transformer induces a magnetic field, which
causes a voltage to appear on the secondary
winding. This voltage is then used to measure
the current using an external measuring device.
It has a measurement range from 0 to 100 A with
a measurement period of 50 Hz/60 Hz.

To convert an alternating signal from trans-
former sensors, it was decided to use diode
bridges on Schottky diodes with a frequency
filter. All components for low-power current.

For the controller part of the module, it was
decided to use the Orange Pi Zero microcom-
puter. Orange Pi Zero is a single-board comput-
er[3, 4] based on the Allwinner H2+ processor
with 4 ARM Cortex-A7 cores and a frequency
of up to 1.2 GHz. Advantage in computing
power, Linux-based OS [5], built-in Ethernet

port, GPIO support. There is a disadvantage in
the absence of analog ports

The problem with the lack of analog ports
is solved by installing the ADS1115 ADC. The
board has four analog ports, an I12C bus, a 16-
bit resolution, and a maximum conversion rate
of 860 samples per second.

A compact modular MK-1230 5V 2A pow-
er supply is selected for powering the module.

Transmitting data

Data transmission is a necessary compo-
nent of modern information technologies. In
our case, data transmission is carried out via lo-
cal networks [6]. To exchange information be-
tween subsystems, the HTTP protocol is used,
which defines standards for data transmission
over the Internet.

When transferring data between subsys-
tems, HTTP requests are used for a specific URL
to which the necessary data is connected [7].

Data type

The type of data collected will be critical in
determining the completeness of the hardware
module. To store and organize data, create ta-
bles in the DBMS (Figure 2):

— Users. List of shop floor employees
and administrators.

— Machines. List of all machine tools in
the company.

— Devices. List of active and decommis-
sioned sensors.

— Manufactories. List mexoB of the compa-
ny's workshops.

— Users_manufactories. Defines the al-
lowed workshops for the user.

— Params. A list with a description of the
data received from the sensor.

— Monitoring_data. List of machine tool
monitoring data.
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Fig. 2. Table interaction diagram and data structure

The configuration file for the software of
the hardware module of the data acquisition
subsystem is located in the same directory as
the program script.

The setupfile stores data such as:

— ip address of the server subsystem.

— Device id.

— Parameters of current consumption lim-
its. Depending on the set limits, the state of the
machine is selected.

— Coefficients k1 and k2 for the formula
for calculating values using the least squares
method;

— Serial iddevice IDs.

Recording data

Recording data is a crucial aspect of any
data-driven system. In order to capture, store,

and utilize valuable information, a reliable
and efficient storage solution is required. The
PostgreSQL database management system
(DBMY) is an ideal solution for this purpose,
offering a robust and scalable platform for stor-
ing and managing data.

With PostgreSQL, users have the ability to
store, edit, and organize data with ease, thanks to
its flexible data model and powerful data manip-
ulation capabilities. The system is designed to
handle large volumes of data and can be used for
a wide range of applications, from small-scale
data collection to enterprise-level solutions.

When interacting with the PostgreSQL
subsystem, users leverage the structured que-
ry language (SQL) to write commands and
queries that manipulate the data stored in the
database.
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IPK] integer

131360
131361
131362
131363

duta
4 date

tima

4 time without time zone

i inleger

36859
3870
387
2872

20221124
2021124
20221124
2022-11-24

Do2Ec15
002616
0026017
0026018
3873 131364  2022-11-24 002619
3874
3675
38Th
3877

2878

131365
131364
131367
1313648
131369

2022-11-24 = 0O26:20
2022-11-24
20221124
20221124

2022-11-24

Oo2Eca
D262
002623
Do-26:24
3879 131370

2022-11-24 | 02625

3880 131377 2022-11-24 | 0026226

3881 131372 20221124 | 002637
3852
3853
3884

3835

131373 20221124 002628
002629
002620

0026231

131374
131375
131376

221124
20221124
20221124

Fig. 3. Structured records in the database

SQL is a powerful and widely-used lan-
guage that allows users to retrieve, update, and
delete data, as well as create and modify data-
base structures.

Overall, the combination of PostgreSQL
and SQL provides a powerful and flexible so-
lution for recording and managing data. With
these tools, users can efficiently capture and
store important information, ensuring that crit-
ical insights are readily available and easily ac-
cessible for analysis and decision-making.

Test on industrial equipment

After assembling the hardware module, we
install it on a Haas MiniMill industrial milling
machine. We check whether messages can be
sent to the server, then run the data collection
script and check the database (Figure 3).

During the testing process, we also moni-
tor the performance of the hardware module
using specialized software tools, ensuring that
it meets the necessary technical specifications
for reliable and accurate data collection. Ad-
ditionally, we run stress tests on the industrial
equipment to validate the hardware module's
robustness and resilience in challenging op-
erating environments. Finally, we thoroughly
document the testing and validation results,
providing clear and concise reports for future
reference and troubleshooting purposes. By
following these rigorous testing and validation
procedures, we ensure of a high-quality, reli-
able, and cost-effective hardware module that
meets the needs.

withpe_riw
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el amps cmmn, mimm/ *."'"'""-“,-
double procision © | inbeger chasacier varying (50) integer
0.7 T 48807011
0.74 1 488070011
0.66 1 48BOTONY
072 1 48807001
0.66 1 48807OM1
072 1 48807001
0 1 48807011
.66 1 48807011
o6 1 48307011
0.66 1 48807001
0.54 1 48BOTONY
0.66 1 48BOTONT
[ 1 48807011
0.56 1 4m800011
[+ L 1 48807011
0,56 1 48807011
LG 1 488070011
Conclusion

At this stage, a data collection subsystem
has been successfully implemented, which in-
cludes a hardware data collection module and
a data transmission algorithm. This means that
we can capture the data generated by the pro-
duction equipment and transfer it to the server
for further processing.

The module was tested on the machine and
we made sure that it works correctly and reli-
ably, collecting all the necessary data. This step
is extremely important because the reliability
and accuracy of data collection is very impor-
tant for subsequent analytics.

A data storage system was also chosen,
namely the PostgreSQL database. It is a pow-
erful and flexible system that can handle large
amounts of data.

Specialized analytical software tools will
be used to interpret and extract valuable in-
sights from the collected data. The data will
be analyzed to identify patterns, trends, and
anomalies in the production process, pro-
viding operators with valuable information
about the performance of individual ma-
chines and the overall efficiency of the pro-
duction line.

To ensure the accuracy and reliability of
the analytical results, it will be necessary to
develop and fine-tune algorithms that are cus-
tomized to the specific production environ-
ment and system requirements. These algo-
rithms will leverage sophisticated statistical
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and mathematical models to analyze the data
and provide operators with actionable insights
and recommendations for optimizing the pro-
duction process.

The ultimate goal of this stage is to de-
velop a comprehensive analytical system that
can provide real-time monitoring and analysis
of production processes, enabling operators to
proactively identify and resolve issues before
they become major problems. With this system
in place, production efficiency can be maxi-
mized, downtime can be minimized, and over-
all profitability can be improved, ensuring the
continued success of the product
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BEI'ETATUBHASA IUCO®YHKIUUA
Y AETEU CTAPHIETI'O IKOJBHOI'O BO3PACTA
C XKEJE3OJEOPUIIUTHOU AHEMHUEU

Hoasiragosa H.JIL., SIpomenko A.A., I'yasiesa NU.JL.
DI'BOY BO «IIIT'MY um. Axademura E.A. Bacnepay Munzopasa Poccuu, Ilepwo,
e-mail: nataaashenka@mail.ru

OHTOreHe3 YelloBeKa BKJIIOYAET B Ce0sl HECKOJIBKO MEPHOIOB PA3BUTHS, B KaXIOM M3 KOTOPHIX YYEHbIE BbLIE-
JISIOT 0CcOOBIe KPUTHYECKHE TEPHOIBI: HOBOPOXKIEHHOCTB, 1 Tox, 3 roxa, 7 et u nepuox mydeprara. Hanbomnsmrero
BHUMaHUs TpeOyeT MOCIIETHNH TIEPHOT B CBA3H C TEM, YTO UMEHHO B JJAHHOM BO3PACTe IMPOUCXOMUT OKOHYATEIBHOE
(bopmupoBaHre cucTeM opraHu3Ma. IIoMuMO M3MEHEHMH, KacalomMXCsl BHELIHEr0 00/IMKa HOAPOCTKA, MPOUCXOIUT
CO3pEBaHNE HEPBHOH CHCTEMBI, C TOMOMIBIO KOTOPOH IPOMCXOJUT PETYIALNHSA OCTalbHBIX CHCTEM opraHmsma. bia-
roz1apsl B3aMMOJICHCTBUIO BETeTaTHBHOM HEPBHON CHCTEMBI C SHAOKPHHHON M COMATHYECKOH HEPBHBIMU CHCTEMaMH
(bopmupyeTcs ananTalus OpraHu3Ma K M3MEHSIONIMMCS yCIOBUAM BHYTPEHHEH M BHeIHeH cpenpl. IloBpexneHune
1 pa3ipakeHNe CTPYKTYpP BET€TaTUBHON HEPBHOI CHCTEMBI B PA3JIMYHBIX OpPraHaX MM CHCTEMaX IPUBOJNT K BO3HHK-
HOBEHHIO MOP(OIOrHUeCKNX H3MEHEHHH, KOTOPBIE B CBOIO O4epe/lb, YCYTyONAIOT BEreTaTHBHBINA AUCOATaHC U TIPo-
BOLIMPYIOT Pa3BUTHE B OpraHu3Me OMOXMMHYECKMX M MMMYHHBIX CIBUIOB, KacaloIMXCs romeoctasa. Puck passu-
THS JKeJIe30/Ie(pUIUTHON aHEMUH y CHMITAaTOTOHHKOB B HECKOJIBKO a3 BBIIIE 110 CPABHEHHUIO C JIFOIBMH, y KOTOPHIX
npeodaaeT MapacUMIATHYECKUH OTIEeN BETeTaTMBHOW HEPBHOW CHCTEMBI, TaK KaK CHMIIATOTOHHKAaM HEOOXOIHMO
Gonpliree KOMHYECTBO KUCIOPO/A, HaubosIee BLICOKHE YPOBHH TeMOITIOONHA M SPUTPOLMTOB, @ TAKKE MUKPOAIIEMEH-
THI, BATAMHUHBI TPymisl B n ormesast kucnora. B cBs3u ¢ 3TUM GbLIO MPOBEACHO HCCIIEA0BAHIE, KOTOPOE BKITFOYAIIO
B cebs cOop aHaMHe3a JKM3HH U 3a00/1eBaHNs, IPOBEICHNE aHATN3a MaPKEPOB JKee301e(PUINTHOH aHEMHIH, OLIEHKY
nepmorpadusMa u JbIXarenbHo-cepaedHoro peduekca I'epunra, pacuer nnjekca Kepio, nposenenue oprocrarude-
cKoii mpoOkl. [TpoBeicHHbIE NCCIeI0BAHNUS BBISBIIIN Y JIETel C XPOHMYECKOH Jkenne301eHINTHOM aHeMHel Hammduie
BETeTaTUBHON IMC(YHKINK C MpeobIajaHneM TOHYCa CHMIIATHIECKOTO OT/eNla BETeTaTHBHONW HEPBHOH CHCTEMOH,
YTO yKa3bIBAeT HAa HEOOXOMMOCTb MX JMCIAHCEPHOTO HAOIIONEHHUs BPAYaMU KapJIHOIOTOM 1 HEBPOJIOTOM.

KutioueBble cj10Ba: BereTraTuBHast HepBHasl CUCTEMaA, )Ke.]'[eSO,He(l)I/IIIl/lTHaﬂ aHeMusl, BereTaTuBHasd ,ﬂl{lcq)yHKlIMﬂ,

CUMMNATOTOHUKH, MMOAPOCTKH

AUTONOMIC DYSFUNCTION IN HIGH SCHOOL-AGE CHILDREN
WITH IRON DEFICIENCY ANEMIA

Polygalova N.L., Yaroshenko A.A., Gulyaeva L.L.
Academican E.A. Vagner Perm State Medical Uneversityy of the Ministry of Healthcare
of the Russian Federation, Perm, e-mail: nataaashenka@mail.ru

Human ontogenesis includes several periods of development, in each of which scientists distinguish special
critical periods: newborn, 1 year, 3 years, 7 years and pubertal period. The last period requires the most attention due
to the fact that it is at this age when the final formation of the body systems takes place. In addition to changes in the
appearance of the teenager, the nervous system is maturing which is used to regulate the rest of the body’s systems.
Through the interaction of the autonomic nervous system with the endocrine and somatic nervous systems the
body’s adaptation to the changing conditions of the internal and external environment forms. Damage and irritation
of autonomic nervous system structures in various organs or systems lead to morphological changes which in turn
aggravate the autonomic imbalance and provoke the development of biochemical and immune shifts in the body
regarding homeostasis. The risk of iron deficiency anemia is several times higher in sympathotonics compared to
people with a predominant parasympathetic vegetative nervous system because sympathotonics need more oxygen,
the highest levels of hemoglobin and red blood cells, as well as trace elements, B vitamins and folic acid. In this
regard a study was conducted which included collection of life and disease history, analysis of iron deficiency
anemia markers, assessment of dermographism and Gering’s respiratory-cardiac reflex, calculation of the Kerdo
index, and orthostatic test. These studies revealed the presence of autonomic dysfunction in children with chronic
iron deficiency anemia with a predominant tone of the sympathetic department of the autonomic nervous system
indicating the need for their dispensary observation by a cardiologist and neurologist.

Keywords: autonomic nervous system, iron deficiency anemia, autonomic dysfunction, sympathotonics, teenagers

OHTOreHe3 4YeNOBEKa BKIIIOYACT B ceOs
HECKOJIBKO TICPUOMIOB PA3BUTHA, B KaXKIOM
13 KOTOPBIX YUYEHBIE BBLICISIOT OCOOBIC KpH-
TUYECKHUE IIePHOJIbI: HOBOPOXKICHHOCTD, 1 TOI,
3 roma, 7 ner m mepuon myoeprara. llepuon
HOBOPOXXIEHHOCTH XapaKTepU3yeTcss (QHu3mo-
JIOTUYECKOM IOTepen Macchl Tena, MacToNaTH-
el HOBOPOX/IEHHOTO, HAJTMUUEM Cce0opeHOro
JIEpMaTHTa U HECTAOWILHOCTBIO TEPMOPETYIIsi-

uuu. HepBHasi cuctemMa HOBOPOXKJIEHHOIO pe-
OcHKa CTPYKTYpHOTO C(hOPMHUPOBAHA, HO MOP-
¢donorudecku ¥ (YHKIMOHAIBLHO HE3penas.
B BO3pacte ogHOro roma MpoOUCXOAST BaXK-
HEUIINE W3MEHEHUS B HEPBHO-ICUXHYECKOM
pa3BUTUM JIET€ B pe3y/ibTare pacuIupeHus
YCIIOBHO-PE(JICKTOPHBIX CBSI3€H, CTaHOBIIE-
HUSI BTOPOI CUTHAJIBbHOM cucTeMbl. B Tpu rona
BO3ZHUKAET IEpBasi TOPMOHAIbHASL MIEPECTPOK-
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Ka OpraHu3ma, OTMEUYaeTCsl PaccoriacoBaHUE
HEHPOAHIOKPUHHOM U COCYIUCTOM perynanuu.
Kputnueckuit mnepuon 7-nmeTHero peOeHKa
CBSI3aH C PAa3BUTHEM CJIOXKHBIX MCUXUYECKUX
IIPOLIECCOB, OEpyLIMX Hadajo €Ille B MEepHo-
Jle paHHEro JAeTcTBa. B mkompHOM mepuose
elle MPOAOIDKAETCS aHATOMO-(PHU3UOIOTHYe-
CKad IepecTpoiiKka Opranu3ma, KadeCTBEHHBIE
U CTPYKTYpPHBIE U3MEHEHHSI TOJIOBHOTO MO3Ta.
Opnako HamOoNpIIET0 BHUMaHHUS TpedyeT
[epuoz mydeprara B CBSA3H C TE€M, YTO HUMEH-
HO B JJaHHOM BO3pacTe MPOUCXOIUT OKOHYa-
TenbHOE (POPMUPOBAHUE CHUCTEM OPTaHU3MA.
OCHOBHBIMM KJIMHHYECKUMH MPOSIBICHUSIMHI
JAaHHOTO TEpPHOAa SIBISIIOTCS CKAaYOK POCTa,
3aBepIIeHUE MPOLECCOB OKOCTEHEHUs, Mpo-
IPECCUPOBAaHUE BTOPUYHBIX IIOJIOBBIX IIpU-
3HAKOB, pa3BUTHE TOHAJ U U3MEHEHUS B MPO-
MopUMsIX Tena (OTHOUIEHHE BBICOTHI I'OJOBHI
K POCTY, CpelHssl TOouKa Tena). OTH 0coOeH-
HOCTH IPHUBOAAT K YBEJIWYCHHUIO CUJIBI U BBI-
HociuBOCTH [1].

IToMmrMoO M3MEHEHMI, KacalomIuXcs BHEIII-
HEero oOJIMKa IMOJPOCTKA, MPOUCXOIUT CO3pe-
BaHue HepBHOW cuctemsl (HC), ¢ momorpto
KOTOPOM MPOUCXOAMUT PETYNIALHUS OCTAIBHBIX
cucreM opraiu3Ma. OOHapyXuBarOTCsS U3-
MEHEHHUS B aKTUBHOCTH MO3ra: JIOOHBIE JOJIH
YBEITMYHUBAIOT CBOM 00BEM M aKTHUBHOCTH [1].
HepBHas cuctema ¢ QHU3HOIOTHYECKON TOUKH
3peHus Mojpa3iessieTcsl Ha aHUMaJIbHYIo (Co-
MaTHYECKYI0), peryIupyIoyto (pyHKIUHU mpo-
H3BOJILHOTO JIBUJKEHUSI, U BETE€TAaTHBHYIO (aB-
toHOMHYI0) HC, B CTpYKTYypy KOTOpPO#l BXOISAT
CUMIIATUYECKUI M TapacUMIIATU4YEeCKU OT-
nenpl. CUMIAaTHYECKUI OTIE] BEreTaTUBHON
HepBHoi1 cuctemsl (BHC) Bkitouaercs Bo Bpe-
Msl aKTUBHOW pa0oThl, TpeOyromeil 00oapmux
3arpar sHepruu. [lapacumnarndeckuit otaen
BHC, nanpotuB, cnoco0CTBYeT BOCCTaHOBIIE-
HUIO 3a11acoB PHEPIUU BO BPEMsI CHA U OTHbI-
xa. BereraruBnas yacte HC coctout u3 aByx
3BEHBEB — LEHTPAJIBHOTO M MepUQepuIecKo-
ro. lleHTpanbHO€E 3BEHO IPEACTABIEHO BETE-
TAaTUBHBIMH SIIPAMH CIIMHHOT'O M TOJIOBHOTO
MO3ra U TUIOTaIaMU4eCcKol 001acTbio, epu-
(hepuueckoe — BeTeTaTUBHBIMH y3JaMu (TaH-
[JIUSIMHU), CTBOJIAMH, CIUIETEHHSIMH U OKOH-
yaHussMu. brnarogapst Bzaumoneiictsuo BHC
C DHJIOKPUHHOM CHCTEMOI OCYIIECTBIISIETCS
roMeocTas 1 afanTalus Oprann3Ma K n3MeHsI-
FOIMMCSL YCJIOBUSM BHYTPEHHEH M BHELIHEH
cpensl. BHC ocymecTBisIET peryisiuo co-
CYIUCTOTO TOHYyca, o0ecrednBacT WHHEpBa-
LUIO JKeJie3 BHYTPEHHEH ceKpennu, Tpoduye-
CKYIO0 MHHEpBALMIO CKEJIETHONH MYCKYJIaTypbl
U PpeuenTopoB, CTa0MJIBHOE CYILIECTBOBAHHUE
Bceil HC. Taxxke BHC yuactByeT B peanusa-
UM AAaNTalMOHHO-TPO(QHUUECKUX BIIUSHUH,
pasmuIHBIX GopM (PH3NIECKON U ICUXUIECKOU
JeSATenbHOCTH [2].

B cBf3u cO MHOXKECTBOM MEPECTPOEK,
MPOUCXOMASIIUX B OPraHU3Me MOAPOCTKA, BO3-
HUKaeT naucOallaHC CHUMITATUYEeCKOW HepB-
Ho#t cuctemsl (CHC) m mapacummarudeckoit
HepsHo# cuctemsl (ITHC). AxruBrocts ITHC
OBICTPO BO3pacTaeT cpasy IOCle POXKICHUS,
BbIPAaBHUBACTCA B CPECAHEM JACTCTBC U CHUIKA-
eTcsl B KOHIIe nojpocTkoBoro Bo3pacra. CHC,
HANpPOTHB, IEMOHCTPUPYET MOHOTOHHOE CHHU-
JKEHUE BO BCEX BO3pacTHBIX rpynmnax [3]. JaH-
HBIA JucOanaHc, Kak MEepPexXOIHOE COCTOSHHUE
MEXJIy HOpPMOW U OOJIC3HBIO Y TIOAPOCTKOB,
SIBJISIETCS. CAMOCTOSITSIILHBIM (DaKTOPOM pHUCKa
pa3BuTHUs 3a00JICBaHUI.

[loBpexneHnue M pazapaxxeHue CTPYKTYP
BHC B pasnuuHbIX OpraHax WIM CHUCTeMax
MPUBOAXUT K BO3HHMKHOBEHHUIO MOpQosormye-
CKHUX W3MEHEHMU (CHa3Mbl COCYIOB, JUCTPO-
¢ust), CBSI3aHHBIX C BBIICICHUEM MEINaTOpPOB
(HOpaJpeHaIrHa, CEPOTOHWHA, AICTHIIXOJH-
Ha), TOPMOHOB KOPBI HAJMIOYCYHHKOB, psia
OMOIOrMYEeCKN aKTHBHBIX BEIIECTB (TIOIHIISTI-
THJIOB, TTPOCTATIIAHIUHORB). ITH TyMOpPaIbHBIC
M3MEHEHUS, B CBOIO OYepe/lb, yCYT'yOJIsIOT Be-
TeTaTUBHBIN ArcOaIaHC U MPOBOIMPYIOT pas-
BUTHUE B OPraHU3Me OMOXUMHUYECKUX K UMMYH-
HBIX CJIBUTOB [4], KacaroIIuxcs roMeocTasa.

N3BecTHO, uTo Menuaropamu CHC sBis-
FOTCS KaTeXOJIaMHUHBI (aHAPEHAIWH 1 HOpajpe-
HaJIMH), KOTOPBIC YYaCTBYIOT B IPOIIECCax BO3-
oyxnenust. Kpome Toro, CHC umeet 6onbiyro
no cpaBHenuto ¢ [THC mpotskeHHOCTE M 60-
Jiee TIMPOKOE PACIIPOCTPAHEHHE B OpraHU3ME,
OXBaTbIBasl BCe TKaHU. B CBSA3M ¢ ATHM, JTFOISIM
¢ mpeoOragaromyM CHUMIATHYECKUM OT[ie-
mom BHC HeoOxomumo Oolbiiiee KOJTMYECTBO
KHCJIOPOIa BO M30eKaHUE BO3MOXKHOTO OKCH-
natuBHOro crpecca [5]. CrnenoBarenbHO, UM
TpeOyroTcs HanOoee BEICOKHE YPOBHHU IeMo-
mmobuna (Hb) u sputponuros (RBC), 4o Tak-
e CBSI3aHO C aKTHBHBIM pacrazoM Hb u us-
HaIlIMBaHUEM caMoro 3putporurta. C Ienbro
MOJIEPKAHUS JAHHBIX YPOBHEW OPraHu3M I0-
CTOSIHHO HAaXOJIUTCS B HATIPSDKCHHUH, B KPACHOM
KOCTHOM MO3T€ HJIyT aKTHUBHBIE IPOIIECCHI DPH-
Tporoa3a. Kpome Toro, 1t MOCTOSSHHOTO CHH-
te3a Hb 1 RBC HeoOX0mMuMbI MEKPOIIEMEHTHI
(>xene3o, Menp), a TaKXKe BUTAMUHBI TPYIIIBI
B u donmueras kucnora. Takum 00pa3zomM, puck
pasButus xkenezonedunutHor anemuu (JKJ[A)
Yy CHUMIIATOTOHHKOB B HECKOJIBKO pa3 BBIIIE
M0 CPaBHEHHIO C JIFOIBMH, Y KOTOPBIX IPE00-
nmagaeT mapacummaruaeckuii ornen BHC.

PacnpocTpaneHHOCTh aHEMMH, MO OLECH-
KaMm, coctaBisger oT 45 no 65% y aereit, mo-
JIOBMHA W3 KOTOPBIX BBI3BaHA KakK pa3 TaKu
Je(PUITUTOM JKelle3a, KOTOPOe UrpaeT BaKHYIO
pOTH B TIEPEHOCE KHUCIOPONa U IJIEKTPOHOB,
B cunate3e JJHK m B oOpazoBanum paszmmd-
HBIX KJIETOYHBIX OenkoB [6]. Jdedurur xee-
32 B OpraHu3Me, ¢ OJIHOM CTOPOHBI, TIPUBOUT
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K 3aMeJUICHHI0 CHHTEe3a TeMa, B pe3ysbTare
Yero MPOUCXOIUT TOPMOXKEHHE O00pa30BaHUs
reMOITI00MHA, € IPYroi CTOPOHBI — K HapyIlle-
HUIO CHHTE3a JKEJIe30CONEpKaINX COCIMHE-
Hul (hepMEHTOB, MHOTIIOOMHA), YTO B CBOIO
o4yepelb NPUBOIUT K CHIDKEHUIO aKTUBHOCTH
AHTUOKCHUAAHTHBIX (PAKTOPOB M BO3HUKHOBE-
HUIO UHTEHCH()MKAIIMK [IEPEKUCHOTO OKHUCIIe-
aus munupoB (I10OJI). Knuangeckas kaptu-
Ha JKJIA BKIIOUaercss B ceOs Ba OCHOBHBIX
CHH/IPOMA: CHICPOTICHHYECKUH W IUPKYIs-
TOpHO-TUNOKCHUeckuil. CuaeponeHnyecKuit
CHUH/IPOM  XapakTepu3yeTcs H3BpallleHuEM
BKyCa, MPUCTPACTHUEM K 3alaxam, CYXOCTbIO
Y CHIDKEHUEM Typropa KoxH, JOMKOCTBIO HOT-
TE€W U BOJIOC, PAHHUM MOCEACHUEM, KOHIOHU-
XUSMH, aHTYJISIPHBIM CTOMATHTOM (3acmaamm),
[JIOCCUTOM M aTpo(Uel CIIM3MCTOW MOJIOCTH
pTa, aTpoPUUECKUM TaCTPUTOM, 330(harrTOM,
IU3ypuell u HenaepxaHueM Modu. B ocHoBe
IUPKYIATOPHO-THIIOKCHYECKOTO  CHHIpOMaA
nexxat HapymeHus: GyHkimonnposanus BHC,
KOTOpPBIE TIPOSIBIIAIOTCA TOJIOBHOM  OOJIBIO,
YTOMJIIEMOCTBIO, ~ MBIIIEYHOH  cIaboCThIO,
cepAneOueHNEM B IOKOE, HAPYLICHUSIMH PHT-
Ma CcepAla, ONBIIIKOM M OOMOPOYHBIMH CO-
crossHUAME [6]. Kputepusmu maboparopHOii
muarHocTuku JKJIA B o0mem aHanm3e KpOBH
ABIISIIOTCS CHW)KEHHWE KOHIIEHTPAIlUd TeMO-
I00MHA ¥ HEeOONbIIIOE CHIKEHHE KOITMYECTBa
3PUTPOLIUTOB, CHI)KEHHE 1IBETOBOTO MOKa3are-
75, CHKCHHOE MJIM HOPMAJIbHOE KOJIMYECTBO
PEeTHKYIOIUTOB. B 00111eM aHamM3e KPOBH, BBI-
ITOJTHEHHOM Ha aBTOMAaTWYECKOM T'€MaTOJIOTH-
YECKOM aHaJIN3aTope, N3MEHSIOTCS yKa3aHHbIE
BBIIIIC IIOKA3aTeNd W PSJi DPUTPOLUTAPHBIX
nHaekcoB. CHIKAIOTCS CpeHui oObeMa dpu-
TPOLMTA, CpeJHEe COACPKaHHA TeMOorIoOnHa
B OPUTPOIUTE U CPENHSS KOHIIEHTPAIIUH T'eMO-
IOOMHA B SPUTPOIINTE, MOBBIIIAETCS CTEIIEHb
AHU30IIMTO3a IPUTPOIUTOB. Takmm 00pazom,
KA xapakrepusyerca Kak MHUKpOILUTapHas,
THUIIOXPOMHAs!, HOPMO- WM PeXKe THIOpereHe-
paropHas. B OMOXMMHYECKOM aHAINU3Ee KPOBU
OPUEHTHPYIOTCS Ha CHIDKEHHE KOHIEHTpa-
MU CHIBOPOTOYHOTO JKeJie3a, TOBBIIICHNE
o0mIei ’kene30CBSI3BIBAIONIEH CIIOCOOHOCTH
CBIBOPOTKH, CHIKEHUE KOA(PQHIIMEHTa HACHI-
LIeHUs TpaHcepprHa Kelne30M U KOHIIEHTpa-
LM CBIBOPOTOYHOTO (pepputrHa. B mociennue
TO/bI TOSBUJIACh BO3MOXKHOCTH OIPEIEeIICHUS
PacTBOPUMBIX TpaHC(HEPPHUHOBBIX PELEeITO-
POB, KOHIICHTpAIHs KOTOPHIX B YCIOBHUSX Jie-
(uruTa xenesa ysennausaercs [7].

Lenb uccrienoBaHus: U3y4YUTh BETETaTUB-
HYIO PEaKTUBHOCTB y JIETeH CTapILero MIKOJIb-
HOTO BO3pacTa ¢ xeJe30/eQUITUTHON aHeMUEeH.

MaTepnam)l U METOAbI UCCTICAOBAHUA

B uccnenoBanuu yyactBoBano 14 nanues-
toB 'bY3 I1IK «KpaeBast neTckas KiImHIIeCcKas
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OOJIbHUIIA» OTJENICHHsI TEMaTOJIOTUU B BO3pac-
Te oT 13 10 17 ner BKIIOYUTENBHO, CPenr KO-
TOPBIX 9 YeIOBEK JKEHCKOTO TI0JIa U 5 YeIIOBEeK
MY’KCKOTO ToJ1a. JlaHHbIe MTOIPOCTKH TPOXO/IH-
nu nedenue no nosoay XA co cpenueii cre-
MEHBIO TSHKECTU — 7 YeJIOBEK, C TSHKEJION — 6 ue-
JIOBEK, C JIATEHTHBIM Je(QHUINTOM — | YeJIOBeK.
Takke HM3BECTHO, YTO JaHHAs HCCIexyemast
rpynma uMella B aHaMHe3€ HEOTHOKpPaTHBIE
oOpamieHusT B MEIWIIMHCKHE YYPEKICHUSI
mo moBoxy JKJIA. COop marepwana misi Wc-
CJIEIOBaHUS MPONOJIKAJICA B MEPUOI C OKTS-
Ops 2021 rona no maii 2022 roaa. [Ipu nocry-
TUICHUW Y KKA0T0 peOeHKa OblIa UCKITIoUeHa
TINCTHAs WHBa3wsl. Ha MOMEHT ucciienoBaHus
MAIMEeHTH HaXOAWIIUCh B COCTOSHUH TOJHO-
ro (PU3UYECKOTO TOKOSI, YTO SIBIISUIOCH OJHUM
U3 OCHOBHBIX KPUTEPHEB LIS MOTYYEHHUsS JO-
CTOBEpHBIX cBefieHHH Bo Bpems onieHku BHC.

UccnenoBanne Bkiouano B cebs Oecemy
C TIAIIMEeHTOM, B pe3yJIbTare KOTOpor coOupar-
Csl aHAMHE3 )XKU3HH, YIUTHIBAIONIUI THHEKOIO-
TUYECKUI aHAMHE3 Y JIUII )KEHCKOTO T1oJ1a (BO3-
pacT HACTYyIUIEHHS MEHapXe, pPeryJspHOCTS,
MPOJIOJKUTEIBHOCTh U 00BbEM MEHCTpYalHii),
HAJIMYUE TIUCTHOM WHBa3WH U 3a0oiieBaHUI
KPOBH B CEMbe, aKyIIEPCKUA U THHEKOJIOTHYe-
ckuit anamue3 marepu. [Ipu aHanuze aHaMHe-
3a 3aboseBaHrsa 0c000€ BHUMAHHE YIEISUIOCH
konmudecTBy Hnu3omoB JKJIA, ux cremeHei
TSDKECTH, Kalo0 Ha HACTOSILUA MOMEHT ro-
cruTtanu3anuu. Takke ObUT MIPOBEACH aHAIH3
nokasareseil obmero ananu3a kpoBu (OAK):
remoritooun (Hb), spurporuter (RBC), rema-
tokput (Ht), cpemHee comepikaHme TeMOIJIO-
6una B sputporute (MCH), cpenHss KOHIIEH-
Tparus remoriioouna B aputponure (MCHC),
petukynouutsl (Ret), cpennuii 00beM 3pUTpO-
muta (MCV), oTHOCUTenbHas IMIMPUHA pac-
npeneneHus spurporutoB (RDW), a Takxke
omoxmmuieckoro aHanmsa kpoBu (BAK): xe-
ne30 ceieopotku (JKC), oOmiast sxene30CBsI3bl-
Baromas crnocoOHocTh chiBopoTku (OXKCC),
(beppuTHH 1 TpaHcheppuH ChIBOPOTKU. OLeH-
Ka JIabOpaToOpHBIX IMOKa3aTelell KpOBU MPOBO-
JIWIIach COTIACHO HOpMaM, NpeACTaBICHHBIM
HCCIenyIoneit 1adbopaTopueii.

Onenka craryca BHC 3axmrouanace B wc-
crnenoBanuu gepmorpadusma. [losisiaenue ce-
JOBOM peakIuu B BUAE PO30BOH IOJIOCHI
yepe3 2-3 ceKyH/Ibl CBUAECTEIHCTBOBAJIO O HOP-
MaJbHOM TOHyce obomx otmenoB BHC, mmm-
TeIbHOE COXpaHeHHe Oeor MOJOCH — O Tpe-
obmamannun CHC, mosiBneHue spKo-KpacHOM
moJjiockl — o npeoonananuu [THC.

Jns omeHkn ToHyca OMyXIAloIIero He-
pBa HCCIEIOBAJNICS JIIXaTeIbHO-CEPACUHBIN
peduexc 'epunra (AUCC)). 3amemnenne YCC
Ha 4-7 ynapoB B MUHYTY CBHJIETEIHCTBOBAJIO
0 HopmasnbHOM (¢yHKuUHOHHpoBaHnuu I[IHC,
Ha 8 u Ooyiee yaapoB B MHHYTY — O TOBBILIE-
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Huu tonyca ITHC, 3zameanenne YCC menee
4yeM Ha 4 yJiapa B MUHYTY — O TIOHW)KEHUU TO-
Hyca [THC.

C unensio oneHku creneHu Bausgausgs BHC
Ha cepacuHo-cocynuctyio cucremy (CCC)
0511 paccunTan uHAeKe Kepno:

(1-(A4/4CC)y)*100,

rae JIJ1 — muactonnyeckoe IaBieHHe, MM PT.CT.;
YCC —yacToTa cepaeyHbIX COKPALIEHHUH, yII/MHH.
O mapacUMIATHUKOTOHHM CBHICTEIbCTBOBAJIH
OTpUIIATEIbHBIC 3HAYEHHS, O CHMIIATHKOTO-
HHUH — TIOJIOKUTEIIbHBIC 3HAYCHUSL.

st onpeneneHust NpeoOIalaroiero TUia
BHC npoBonnnace oprocraruyeckas mnpooa,
CYTb KOTOPOi1 3aKiroyanach B uaMeHeHuu YCC
IPU TIEPeX0o/ie M3 TOPH30HTAIBHOTO IOJOXKE-
nus B BeprukaibHoe (AYCC,). Pacyer Bbimon-
HsIICS TI0 popmyIie:

((UCC,~UCC )UCC,)*100%,

e YCC, — snauenue B nokoe; YCC, — 3Ha-
YEeHUE I0CJI€ CMEHBI NOJOXkeHUs. Pusmo-
nornueckoe ydamieHne YCC coOOTBETCTBYET
nuanasony 18-27%; ywamenne UCC menee
yeM Ha 17% oTpakaeT MOHM)KEHHYIO peak-
TUBHOCTh cumnarnyeckoro oraena BHC; yua-
menne YCC 6onee yem Ha 28% — MOBBIIICH-
HYIO PEaKTHBHOCTbD.

[Ipu craructuueckoit 00paboTKe NaHHBIX
OLIEHMBAJIM CpenHIO BennuuHy (M) u craH-
nmapTHoe oTkioHeHue (SD).

Pe3y.]'ILTaTbI HCCJICA0BAHUSA
U UX o0Cy:KIeHne

B xonme 6ecenpl ¢ manueHTaMH BBISBIICHO,
YTO CpeAHUN BO3PACT HACTYIIJICHHUS] MEHApXe —
12 7ner; MeHCTpyallH peryisipHble, IepBble
3 nHS — OOWIIbHBIE, 3aTeM — YMEpeHHbIEe. 3a-
0oJIeBaHNI KPOBH B CEMBSIX HE BBISIBIIEHO. Tak-
YK€ YCTaHOBIIEHO, YTO OepeMEeHHOCTH Marepeit
nporekan Ha poue JK/A nerkoit u cpemueit
cTernieHed TspkecTu. M3 amamHesa 3aborneBa-
HUS U3BECTHO, uyTO XKJIA HOCUT XpOHUYECKUI
XapakTep ¢ yacThiMH peuuaunBamu. Ha wmo-
MEHT TOCTYTUICHHUS TAIMEeHTHI TMPEIbSIBISLTN
KamoObl Ha ONEeTHOCTh KOXHBIX ITOKPOBOB,
MTOBBIIIIEHHYIO YTOMJIIEMOCTH, COHJIMBOCTD,
TOJIOBOKpPYKEHHE, CEepALEeONeHNe U OJBIIIKY
pu GU3NIECKON Harpy3Ke.

Anammsupys OAK y mnanueHToB, yda-
CTBYIOIINX B WCCJIECIOBAHUH, BBIJCICHBI W3-
MEHEHHS, Kacaroluecs KpacHOW KpoBH (Ta-
omuma 1). CpenHuii ypoBeHH TeMOTIIOOMHA
COOTBETCTBYET aHEMHUHU CpEAHEH CTeleHH
TAKECTH, TAKKE€ OTMEYAeTCs CHIKEHUE KO-
JMYECTBA OSPUTPOLMUTOB W TIeMaTOKPUTA.
Cuamxenue nokazareiaed MCH u MCHC ort-
paxaeT THIOXpoMuio spurporuToB. llo pe-
TeHepaTOPHON CIIOCOOHOCTH KOCTHOTO MO3ra
aHEeMHs y BCeX MAIMEHTOB XapaKTepH3yeTcs

Kak runopereseparopHas. CornacHo cpenHe-
My O00BEMY 3SPHUTPOLMTHI XapaKTEPU3YIOTCS
Kak Mukpouutapuele. RDW-CV, otpaxato-
IIMHA OTHOCHUTENBHYIO LIMPUHY pacuperene-
HUS 3PUTPOLHTOB MO 00BEMY, UMEET 3Haue-
HUS BBIIIE HOPMBI. IIpu MUKpockommueckom
UCCJIEIOBAaHUU Ma3Ka OTMeudaeTcs MOWKHIIO-
UTO3 (OBAJOLUTHI, IIM30LUTHI, JAKPHOLUTHI)
U aHU301MTO3. TakuM 00pa3oM, HOJTyUECHHBIE
JaHHbIE, a MMEHHO CHIDKeHHe ypoBHs Hb
Y TeMaTOKPHUTA, IPUTPOIUTONEHHUS, THIIOXPO-
MUs, TUTIOpEeTeHepaTopHast peaklys KpacHOTO
KOCTHOTO MO3ra, MOWKHWJIO- U aHU30LUTO3,
CBHJICTENBCTBYIOT B MOJNB3Y IHU33PUTPOIOI-
TUYECKOH jKene30AePUINTHON aHEMHH.

Taoauna 1

[Mokazarenu oOmiero aHanu3a KpoBH y JieTen
CTapIIero MKoIsHOTO Bo3pacta ¢ JKJIA

IMarmenTs! ¢ XA

IMokasarenu Peigleeicﬂfw (n=14)

M=£SD
Hb, r/n 1301 éﬁ)) 74,86+16,11
RBC, 1021 | 4,552 4.110.72
Ht, % 37-54 26,78+3,54
MCH, nr 27-33 18,59+4,41
MCHC, r/n 320-360 286,57+23,54
Ret, % 0.5-2% 144121
MCYV, ¢n 80-100 64,09+10,22
RDW-CV, % 11-16 19,18+2,05

IIpu oleHKe OMOXMMHMYECKHX ITOKa3aTe-
Jefl KpOBM IMOJy4YEHBI JaHHBIE, TMOITBEPK-
JAIOIIUE Halu4Kue y OOCIeIyeMOl TPYIIIbI
nanuenToB KA (tabmuna 2). B mombsy
JAHHOTO JUAarHO3a CBHJETEILCTBYIOT CHHU-
JKEHHE CBIBOPOTOYHOTO Kele3a, QeppuThHa
1 TpaHCc(epprHA CBIBOPOTKH, a TAK)KE MOBHI-
HIeHHUE O0IIel KeJIe30CBA3bIBaIoIIEH CII0CO0-
HOCTH CBIBOPOTKH.

Tadoauna 2

[MTokazaTenn OMOXUMHUYECKOTO aHATN3a KPOBH
y €Tl cTapIIero MKoJILHOTo Bo3pacta ¢ JKJIA

TTarnenTs!
Pedepencusie | € KA
Toxasaren 3HAYEHUS (n=14)
M=+SD
KC, MkMoOnb/1 10,6-28,3 3,68+2,97
OXCC, MmkMob/1 45-76 86,99+4,98
Deppuri 30-140 | 15,56£1548
CBIBOPOTKH, MT/JT
Tpaucdeppun
CBIBOPOTKH, I'/J1 1,7-34 3.97+1,64
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[TepsriM aTanom uccienosanus BHC sBins-
Jach OIEHKa JiepMorpadusma. YCTaHOBJICHO,
410 ¥ 79% 00cienyembIx neTei mpeobianaeT
cToikuii Oenbrii mepmorpadusM, a y 21% —
YMEPEHHBIH pO030BbIH. CpeaHuii Mmokazareib
uHjiekca Kepao cooTBeTCTBYeT HHTEPBAIY MO-
JIOXKUTENBHBIX 3HAYCHHM, T.€. CBUICTEIHCTBYET
0 CUMIIATUKOTOHHUU. JIpIXaTenbHO-CepaeUHbIi
pedekc ['epuHra mokaszan 3aMeyieHrE MyIIbCa
MeHee 4eM Ha 4 yJ/MHUH., 9TO TOBOPHUT O TIO-
amwkennu Tonyca [THC. Ilpu ananu3e maHHBIX,
MOJTYYCHHBIX BO BPEMS MPOBENICHUS OPTOCTa-
TUYECKOM TpOObI, BBISABICHA IOBBIIICHHAS
peakTUBHOCTh cumnaruyeckoro oraena BHC
(Tabmuma 3).

Taoauna 3

ITokazarenu ¢pyuakmuun BHC y nereit
CTapuIero mKoJbHOTo Bo3pacta ¢ KA

ITanmentsr ¢ KA
Iloxazarenu (n=14)
M=SD
Hunexc Kepno 25,01+16,64
AUYCC , yn/mMun 2,93+2,76
AUCC,, % 30,33+33,71

IIpumedanusa: AYCC, — npIxaTenbHO-Cepaed-
Helit pedexc I'epunra; AYCC, usmenenne YCC
MIPY TIEPEXO/ie W3 TOPH30HTAIBHOTO ITOJIOKEHHUS
B BEpPTUKAIBbHOE (OpTOCTaTHIECKas mpoda).

3aKkjoueHne

IIpoBencHHBIE HCCIENOBAHUS  BBIIBHIIN
y ZIeTell ¢ XpOHHYECKOW XKeJie30aehUIIUTHON
aHeMHUel HaJMYue BEereTaTHBHOM IUCQYHK-
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IIUY C MPeo0IIalaHueM TOHYCa CUMIIATUYECKO-
TO OTHeNa BEreTaTHUBHONW HEPBHON CHUCTEMBI,
YTO YKa3bIBAa€T Ha HEOOXOIUMOCTh UX TUCTIAH-
CEpPHOTO HaOIIONEHUSI Bpa4yaMH KapIuOJIOroM
Y HEBPOJIOTOM.
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HOBBIE TEHJEHIIUHU B 3 TUOJOI'MU 3ABOJIEBAHUM NIEYEHU

TutoBa C.A., Kpyriosa M.IIL.
@I'AOY BO «Ilepsviii MITMY um. U.M. Ceuenosa» Munzopasa Poccuu (Ceuenosckuii Ynusepcumem),

Mocksa, e-mail: honey.liebe@mail.ru

3a0oJieBaHMs NEYEHH M, KaK CIIEJCTBHE, Pa3BUBAIOLIMICA Ha MX (OHE LMPPO3 — OJ[HA M3 CAMBIX PacIpo-
CTpPaHEHHBIX IPHYUH BBICOKOTO YPOBHSI CMEPTHOCTH 110 BCEMY MUPY. DTHOJIOTUS JAHHOU ITaTOJIOTHH IeTeporeHHa
M BKIIFOYAET B ce0s1 MHPEKIMOHHBIC U HeMH(EKIIMOHHBIE (OPMBI IPOUCXOXKICHUS. TpaguiiMOHHO HauOObIIAs POJIb
B Pa3BUTHH TSDKEJIBIX TOPAKSHHUI MeueHH ObU1a 0TBeieHa BupycaM renatuta B u C. OnHako, ycnexu npeBeHTHBHOM
MEJUIMHEI U, B YaCTHOCTH, IIHPOKOE PACIIPOCTPAHEHHE BaKIIMHONPOMIIAKTHKY OKa3alH CyIIeCTBCHHOE BIIUSHHE
Ha CHIDKCHHE 3a0051eBaeMOCTH. TeM He MeHee, PaCHpOCTPaHEHHOCTh LUPPO3a C TCYCHUEM BPEMEHH TOJIBKO BO3-
pacTaeT 1o psifly UHBIX IPUYMH (BUPYCHI, IPUBBIYHO HE aCCOLMMPOBAHHBIC C TEMIATUTOM, OKMPEHHE, BO3PACTar0-
11ee 3J10ynorpebineHne ankoronaeM). Ilarorenes nopaxeHuil HeYeHH IPEACTABICH IHPOKUM CIIEKTPOM MEXaHU3MOB
1 OPHMHIMINATBHOE PA3IMYHe MEXAY HUMHU 3aKII0YacTCs B CKOPOCTH TEUCHMS 3a00JEBaHMH M BKIIOYACT B ceOs
OCTpBIi MACCHBHBIIT HEKPO3 TEHATOLUTOB /MM HHULMALMIO XPOHMYECKOTO BOCIAIMTEIBHOTO OTBETA C MOCIIE/Y-
IOIIIM PEeMOZICIHPOBAaHNEM ITAPSHXUMBI IIEUSHH U COCYy0B. TakuM 00pa3oM, COBpEMEHHBIE Pealiy MOCTYIUPYIOT
HE0OX0ANMOCTH GoJIee JETaNbHOTO H3YUCHHS IPOMCX0XKACHHS H MEXaHU3MOB Pa3BHTHSI LICTIH ITATOIOTMYCCKHUX MPO-
11eccoB, 00YCIIaBIMBAIOIIMX Pa3BUTHE U NIPOrPECCHPOBAHNE ITOPAKEHNUS TIEUCHH, a TAKXKE MEPEX0J| OT 0OpaTUMOro
cTearo3a IeYeHH K IUPPO3Yy.

KuioueBble ciioBa: HHUPPO3 MEYECHH, FeNATHUT, AJIKOI0JIbHasA 00J1€3Hb NeYeHH, CTEATOreNaTUT, reNaATOTOKCHYHOCTDh

NEW TRENDS IN THE ETIOLOGY OF LIVER DISEASES

Titova S.A., Kruglova M.P.
L M. Sechenov First Moscow State Medical University (Sechenov University), Moscow,
e-mail: honey.liebe@mail.ru

Liver diseases and, as a result, cirrhosis that develops against their background, is one of the most common
causes of high mortality worldwide. The etiology of this pathology is heterogeneous and includes infectious and
non-infectious forms of origin. Traditionally, the greatest role in the development of severe liver damage has
been assigned to hepatitis B and C viruses. However, the success of preventive medicine and, in particular, the
widespread using of vaccines maked a significant impact on reducing the incidence. However, the prevalence of
cirrhosis only increases over time for a number of other reasons (viruses not habitually associated with hepatitis,
obesity, increasing alcohol abuse). The pathogenesis of liver damage is represented by a wide range of mechanisms,
and the fundamental difference between them lies in the rate of disease progression and includes acute massive
necrosis of hepatocytes and/or the initiation of a chronic inflammatory response, followed by remodeling of the liver
parenchyma and blood vessels. Thus, modern realities postulate the need for a more detailed study of the origin and
development mechanisms of the chain of pathological processes that determine the development and progression of

liver damage, as well as the transition from reversible liver steatosis to cirrhosis.

Keywords: liver cirrhosis, hepatitis, alcoholic liver disease, steatosis, hepatotoxicity

[lo maHHBEIM MUPOBOW CTaTHUCTUKHU B CTPYK-
Type CMEPTHOCTH Ha pa3iWJHbIe 3a00JeBaHUs
[IeYeHN MPUXOJUTCS OKOJO 2 MWJUTHOHOB Jie-
TaJIbHBIX UCXOJIOB B TOJI, CPEIIU KOTOPBIX OKOJIO
1 MHJUTHOHA CBSI3aHO C OCJIOKHEHUSMH [IUPPO3a
neuenu. [To vabmonenusm Sumeet K Asrani et.
al., oCyIeCTBUBIINX aHANHN3 CTaTUCTUYCCKUX
JTAHHBIX, IIAPPO3 ¥ TIEPBUYHBINA paK MIEYSHU 3a-
HAMaroT 11 u 16 MecTa COOTBETCTBEHHO CPEIIH
HanOoJjIee PaCIPOCTPAHEHHBIX MPUYNH CMEPTH
[1]. CornacHo mH(pOpMAIMH, MPEICTABICHHON
BO3, cBriie 57% ciyyaeB uppo3a BO3HUKAIOT
Ha (hOHE XPOHUYECKOTO BHPYCHOTO TTIOPAKECHUS
medeHn. [lo momcueram ydeHsIx, Oonee IBYX
MWJIJTHAP/IOB YeJIOBEK MHPHUIIMPOBAHKI BHPYCa-
mu renaruta B u C, 1 B COBOKYITHOCTH CMEPTh
OT aCCOIIMMPOBAHHBIX C HUMHU OCJIOKHEHUI
yxke ceituac gocruraer 100000 B rom, u Oy-
JIET JIUIIb BO3pacTaTh B ONMMKaWIIie MBaIaTh
net [2,3]. OnHako cUCTeMaTUYECKUM aHau3

3a nepuon ¢ 1998 mo 2010 rogsl nemoHCTpU-
PYET BBIPOKEHHYIO T€TEPOreHHOCTh TUHAMH-
kn. Hawmmydmme nokasarenn HaOIIOmArOTCs
B cTpaHax 3amaanoit EBpombl. B wactHOCTH,
1o 50-60% cHu3MIACh CMEPTHOCTE OT IIUPPO-
3a neueHu BO @pannuu u Uranuu. IIporuso-
TIOJIOXHBIE TEHACHIINU IEMOHCTPHUPYIOT CTpa-
Hel LenTpansHoit Azum u FOxuON Adpukwy,
TJIe CMEPTHOCTh yBenuumiack moutd Ha 30%
[3]. B mactosimiee Bpemsi cpead OCHOBHBIX
MPUYHH Pa3BUTHUS IUPPO3a TICUCHU BBIJCISIIOT
BUPYCHOE MOPaKeHHE, aJIKOTOJIbHYIO 00JIE3Hb
TIEYEHH, a TaK)Ke OKUPEHUE U JACHCTBHE STPO-
TeHHBIX (hakTopoB [4, ¢.946-951].

Lens maHHOTO HCcnemoBaHuWsT — 00O3HA-
YUTh COBPEMEHHBIC TEHICHIUUA KITFOYCBBIX
ITHOJIOTHYECKUX (DAKTOPOB pa3BUTHA 3a0o0Iie-
BaHUU TIEUYCHU.

B nepByro ouepens HE0OXOmMUMO paccMo-
TPETh acTieKT HHPEKITMOHHOM STHOIOTHH 3200-
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neBanuil meueHu. CTpykTypa 3a0071eBaeMOCTH
BO MHOTOM 3aBHCHT OT BO3PacTHOW KaTeropuu
MaIUeHTOB, aHAMHECTUYECKHUX JaHHBIX U U3-
y4aeMmoro reorpadudeckoro apeama. B gact-
HOCTH, MHOTHE HCCIIEIOBaTEeI OTMEYAIOT,
41O y nered (0COOEHHO HOBOPOXKJIEHHBIX),
a Takke MMMYHOKOMIIPOMETHPOBaHHBIX Ia-
LUEHTOB TeMaTHT MOXET Pa3BUThHCS Ha (oHe
3a00JIeBaHN HEACCOIMUPOBAHHBIX C TIpe-
MMYIIECTBEHHBIM MMOPaKEHHWEM TedeHn. Tax,
B HegaBHUX HabmogeHusx Mellinger J.L.et.al.
Ob710 OoOpalieHo ocoboe BHUMaHUE Ha POJb
BUpyca OmnmureiiHa-bapp B kauecTBe NOTEH-
UaJBbHOTO WHIYKTOpa TenaTuTa W JAPYTrux
OCTpBIX TIOpaXXeHMI nedeHu. B mporecce uc-
clIeToBaHUs OBLITH 00CIIeTOBaHbI TAIIEHTHI CO
cpenauM Bo3pacTtoMm 30 JIET, cpeau KOTOPHIX
e 25 % uMenu UMMYyHOIe(pUIIUT B aHAM-
He3e. Y HUX HaOIIoganuch pa3lin4HbIe MaTo-
JIOTMYECKHE NPOILECChl, HauWHasi C XOJecTa-
3a M 3aKaHYMBasg CyOMacCHBHBIM HEKPO30M.
Taxxe ObUIM CHENaHBl BBIBOABI, YTO BKJIA
AHQUIIIPOBAHUS BHPYCOM OmIITeitHa-bapp
B CTPYKType 3a00JIeBa€MOCTH OCTPBIMHU IIO-
paXeHHsIMU T€YeHH cocTaBisieT MeHee 1%,
OJJHAKO TI0Ka3aTelb CMEPTHOCTH SBISIETCA
BeicokuM [5]. Tem He MmeHee, Hambonee cy-
[IECTBEHHAS POJb MPUHAJIEKHUT BHPyCaM Te-
MaTUTa, CPEeIrd KOTOPBIX KIMHWYECKH 3HAYH-
MBbI€ TOPAKEHHS TIEUYCHH BHI3BIBAIOT BHPYCHI
renaruta B (BI'b) u C (BI'C), npuBonduue
K (OPMHPOBAHHIO XPOHUYECKOTO BOCHAJIU-
TEJIBHOTO IIpOoIlecCa W BBICOKOMY YPOBHIO
pHUCKa Tepexofia B IMUPPOTHUECKYIO CTAIHIO
i pak [4, ¢.959-964] B 57-78% cmydaes co-
OTBETCTBEHHO [2].

ITarorenetnueckue mexaHusmel BI'b-
ACCOLMMPOBAHHOIO TOPAaXEHUS! TEYEHH CBS-
3aHBl CO CHEIU(PUIESCKIMHA OCOOCHHOCTIMHU
ero reaoma. OH BKIIOYaeT B ce0F y4JacTKH,
KOAWPYIOIINE TPAHCKPHIILIUIO CEPAIICBHHHO-
ro Oenka HBcAg, oTBeTCTBEHHOTO 3a COOPKY
MOJTHOIIGHHOTO BUPUOHA B KJIETKaX MapeHXH-
MBI TEYCHU, U JETCPMUHHUPYIOIIUN TaK Ha-
3pIBaeMbIl aHTUTEeH «e» (HBeAg), Bwimens-
eMBIli B KpoBsiHOE pycino. Ilyrem oOparHoit
TPAHCKPUIIIIUN MTPOUCXOANT CHHTE3 crienudu-
yeckoro Oenka HBx. CymectByer mpenmo-
JIO)KEHHE, YTO OH MOXKET CTUMYJIHPOBATh MPO-
LECChl TPAHCKPHUIILUK TSHOB, B CBSI3U C 4YeM
M acCOIMUPYIOT €ro KaHI[EPOTEHHOE BIUSHUE.
IToBepxHocTHRIE THKONpoTenHbl (HBsAg)
He 001amaroT MH(EKIINOHHOW aKTHBHOCTHIO,
OJTHAKO OHHW YPE3BBIYAHO CKJIIOHHBI K MYTa-
UM, YTO IO OLEHKaM CIIELHaINCTOB Orpa-
HUYHMBACT BO3MOXHOCTH MPOMUIAKTHYECKUX
MEPOIIPUSATUNA U ITHOTPONHON Tepanuu [6].
Bo3MoxxHbIe MCcX0mbl MHOUIIUPOBAHUS BHPY-
COM remnarura B BKIIIOUaroT Kak OCTpbIiA BOCIa-
JIUTENBbHBIN MpolecC C JaJbHEeNIlIel 3 TMMHUHa-
IUel maToreHa Wiv BUPYCOHOCUTENBCTBO, TaK
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Y Pa3BUTHE KU3HEYIPOKAIOIIUX OCI0KHECHUH,
B YHUCJIC KOTOPHIX MACCHBHBIH U CyOMacCHUB-
HBI HEKPO3, a TAKXKE IIUPPO3 U TeIaToIEIITIO-
TspHas KapuuHoMa. MHOTHE HCCIeIoBaTeln
OTMEYAIOT, YTO pa3penieHne 3aboieBaHUs
TPYIOHO TOJIAETCS TPOTHO3UPOBAHUIO, U CBSI-
3BIBAIOT 3TO C BOBMOKHOCTBIO BTOPUYHOTO TI0-
paxeHus renatouuTos [4, ¢.959-962].
BosBpamiasice k Bompocy 0coOeHHOCTEH
TEUCHHS W TIPOTHO3a TelaTHUTa BHUPYCHOMN
MPHUPOIBl y ACTe M WMMYHOKOMIIPOMETHPO-
BaHHBIX NAI[UCHTOB, HEOOXOAMMO OOpPaTUTH
BHUMaHHWE Ha MEPCICKTUBHBIC )i JaJIbHEH-
IIETO0 Pa3pelieHus] BOIPOCHI, MMOCTABICHHBIC
Akbulut U.E. et.al. u Yurtsever S.G. B wactHO-
ctu, Akbulut U.E. et.al. oOpamartor BHIMaHNE
KakK Ha TIepCIeKTUBY CHIDKEHHS 3a001eBaeMo-
CTH JIMII IE€TCKOTO BO3pacTa, Tak M Ha Oojee
ONaroTNpPUSATHBIA MPOTHO3 B OTHOIICHUU YXKE
CYIIECTBYIOIICH XPOHHYECKOH HHGEKIUH
y naHHOH rpynmsl nanueHToB [7]. [Ipobmema-
THKA Tepauil UMMYHOKOMITPOMETHPOBAHHBIX
JUI] C XPOHUYECKUM BHPYCHBIM TEIaTUTOM
Obu1a paccmoTpena Yurtsever S. G. Ha ipuMepe
MAIMEeHTOB, CTPaJalOIIUX OHKOJIOTHYECKUMHU
3aboneBanusmMu. Ilo pesynbraram HaOmIONIE-
HUH, UCCIIEZIOBATENN OTMETHIIN TTOBBIIIICHHBIT
PHCK pEaKkTHBAIlMM BHPyCa Ha ITOYBE MPOBE-
JIEHUs] XUMHOTEpaNiy, 4TO B 3HAYUTEIBHOMN
CTETEHU YXYAIIAeT MPOTHO3 JUIS MAlCHTOB
naHHoOW kareropuu [8]. B wactHOCTH, peTpo-
CIIEKTUBHOE uccienopanue Bayrak S. et.al.
MPOAEMOHCTPHPOBAIIO CTATHUCTUYECKH 3HA-
UMyl cBs3b peakTuBanmu BI'b Ha ¢done
paka >xemyaka u numieBoga (5,67%) m paka
npsiMol kumku (5,6%), 4TO B COBOKYTTHOCTH
BBISIBJISICT TIPOOJIEMY OTPaHHYCHHBIX BO3MOXK-
HOCTEH Tepanmuu o0eux rpynn 3a0ojieBaHUM
[IpU OTATOLLIEHHOM aHaMHe3se [9].
PaccmoTperne stromornu  3a00JIeBaHMIA
redeHu TpedyeT YIIOMUHAHUS POJIN BHpYyca Te-
naruta C. Ero yuacTtue B marorenese mopaxe-
HUH TIEYeHU TaKKe UMeeT psii 0COOCHHOCTEH.
B wactHOCTH, CleqyeT OTMETHTB, YTO €ro pe-
TUTHKAIHAS TIPOUCXOUT B IIUTOILIa3Me TeraTo-
uutoB [10,11]. 'eHoM BHpyca KOAUPYET MHO-
KECTBO OENKOB, OONBIIMHCTBO W3 KOTOPBIX
BHOCHT CBOIl BKIIaJl B pa3BUTHE 3a00JICBaHUS,
OJTHAKO TIPEIMETOM CIICIHAJIbHOTO H3Yy4eHHS
SIBIIIETCSL POJIb KOpoBoro Oeinka. JlokazaHo,
YTO OH CTIOCOOEH OKa3bIBaTh BIHMSHUE HA TPO-
Iecchl amomnTo3a (IyTeM BIMSHUS Ha TpaHC-
KPUIIIMOHHYIO aKTUBHOCTH OHKOCYIIpeccopa
p53) [10,12] u yBenuuuBaTh YpOBEHb OKCHAA-
TtuBHOrO cTpecca [10,13], a Takke ycuiuBarh
MPOIECC JCTIOHUPOBAHUS JIUITUIOB B MEUYCHU
¢ mocnenyrmuM (HopMHUPOBAaHHEM CTearo3a
[10,14,15]. Hpyroit 6enok (NS3) mpenmomno-
KHUTEITFHO MOXET MHTHOMPOBATH MMMYHHBIH
oTBeT (MPEUMYIIIECTBEHHO 3a CYET HAPYIICHHS
cunresa unrepdepona) [10,16] u Takum obpa-
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30M (popMHpOBaTh OoJIEe OIATOMPUSATHYIO Cpe-
Iy A7 TOCTIeNYIOIIEeH PeIUIHKali BUpYca.

Ha nannpIii MOMEHT BO3HHUKIIA PUHITHAIIH-
aTbHO HOBas Tpobiema, Kacaromiascs mopa-
>KEHUM NIeYeHU BUPYCHOM 3THOJOTUM. B nuTe-
parype HaJall OCBEIIaThCS BOMPOC O BIUSHUN
COVID-19 Ha pa3BuTHE TrenaToOMIMAPHOM
naronorud. OnyonauxoBanHoe Wong S.H. et.al.
WCCIIEIOBaHUE JIEMOHCTPUPYET CIETYIOIINe
JAHHBIE: YaCTOTa BCTPEUYAEMOCTH TTOBBIIICHIS
niokazareneit ACT/ AJIT mo 3 pa3 ot BepxHei
rpaHuIBl HOPMBI BapeupyeT oT 14.8 1o 53%
CIIy4aes, IpH JeTanbHoM ucxone — 78%. Cpe-
JT1 BO3MOXHBIX TIPUYHMH aBTOPHI UCCIICTOBAHMS
MIPUBOAST MPSMOE IMUTOTOKCHYECKOE BO3MCH-
CTBHE BHpYCa, CETICHC U OCIOKHEHUs (apMma-
xoteparnuu [17,18].

Takum oOpa3oMm, IIyOOKOoe TOHHMaHHE
npoOneMbl UHQUUUPOBAHUS BHpPyCamMH Te-
natuta B u C mpuBeno K pa3sBUTHIO COOT-
BETCTBYIOIINX NPOPHIAKTUIECKUX  MEPO-
NpUATUH. YCNEIHO BHEAPEHHAs K KOHIY
2020 B 190 crpamax Mupa BaKIIUHOMPOGhHU-
nmakTuka (robanpHBIM oxBar 1o 83%) Heco-
MHEHHO TpHUBella K BBIPAXCHHOMY CHHXKe-
HUIO CMEPTHOCTH OT OCJIOKHEHUU BHPYCHOTO
renartuta [3,19]. B yacTHOCTH, 110 3asBJICHUAM
JKCIEPTOB, TPEXT030Basl BAKIIMHAIINS OT Tera-
tuta B obecreunBaet 3¢ hekTuBHOCTH 10 95%
[4,20]. OnHako HE CMOTpPsl Ha OOHAIEKUBAIO-
mue 3axmodeHust BO3, Ren W. et.al. nmpuso-
JUT JJAHHBIC O BBIPAXKCHHOM CHUXKCHUU YPOB-
HS TIONOXKHUTENBHOHN cepornpoTekiuu ¢ 85,9%
(gepe3 1 Mecsi mociie TpeThel BaKIIMHAIIAN)
1o 58,3% depe3 8 e, yTo MOOYXKIAeT Mpe-
MOJIOKEHHE O HEOOXOJUMOCTH YAETHUTh OOJb-
mee BHUMaHue peBaknuHarnmu [21]. Bompoc
0 BO3MOXKHOCTSIX pa3pabOTKK BaKIUHBI OT BU-
pyca renaruta C ocTaeTcst OTKpPBITEIM [22,23].
OpHako 3HAYUTENBHBIE YCIIEXH B TEPAIHHU T10-
CPEICTBOM TPHUMEHEHHS MPOTHBOBHUPYCHBIX
npenaparoB, a TakkKe B WHPOPMUPOBAHUH
0 MyTAX Tepegade M OUArHOCTHKE OeccuM-
NITOMHBIX ()OPM CTaJIi OCHOBAaHUEM IS MPO-
THO30B O TEPCHEKTHBE AIMMUHAIIMH BUpyca
K 2030 rony [22,23]. Tem He MeHee, U3BECTHO,
YTO BKJIAJ APYTUX MPUYUH B CTPYKTYpy 3a00-
JIeBAEMOCTH CTaJl 3HAYUTEIHHO OoJjee cyle-
CTBEHHEIM [ 1, 24].

Ho, Tem He meHee, mpobnema 3aboneBa-
HUW TICYEHH OCTaeTcs aKTyaabHOW MO PsIy
u uHbIX npuunH. ITo nanaeiM BO3, npencras-
neHasiM B 2018 romy, Ha QoHe moTpebaeHUs
ankoronisi pa3zBuBaercs cBbime 200 3abonesa-
HUH, cpeau KOTopbix 40 TOCTOBEPHO CBSA3aHBI
¢ ynorpebnenuem 3taHona. CoracHO cTaTu-
ctuke Ha 2016 rof, ankorosp sBIASETCS IPUUU-
HOH CBBIIIE 3 MUJUIMOHOB CMEPTEU MO BCEMY
mupy [25-27]. B0 oTMEUYEHO, UTO TEepexo
AJIKOTOJILHOTO CTeaTo3a K ILUPPO3y IeYeHH
HampsIMyIO CBsI3aH C KOJIMYECTBOM YIOTpe-

Onenust ataHona [24,26], a Takke MPOJOIIKHU-
TEIBHOCTHIO MpueMa [4, ¢.975]. B nuteparype
€CTh yKa3aHUsl Ha 3HAYUTEIbHOE HM3MEHEHHUE
B TPYIITIE TOTpeOnTENeH alTKOTONBHOMN TTPOIyK-
nuu. MccnenoBareny NpUBIEKAlOT BHUMaHUE
K TOMY, 4TO CpeJIy HUX HaOJI0aeTcsl yBeInye-
HUE JIMI KEHCKOTO I0JIa, & TAaKXKEe MOJOAEKHU
o0oux mosnoB. JlaHHOE SIBJIEHHE MOXKHO pac-
[IEHNBaTh KaK MPOTHOCTHYECKH HEOIaromnpu-
ATHOE BBHJy TOTO, YTO ICTPOTEH-3aBUCHMBII
MeTaboIM3M >HIO0TOKCHHOB NPHUBOAWUT K YBe-
JUYEHUIO CHHTE3a MEIHaTOpPOB BOCIAJICHHUS,
OKa3bIBAIOIIMX  IOBpEXJAloliee JeHCTBUE
Ha renaTouuTsl [4,25].

VY nun, 37m0ymoTpeONsIONINX aTKOTOJIeM,
CYIIECTBYET P OCOOCHHOCTEW KIMHHYe-
CKOTO TedeHHsa 3aboieBaHusa. B wacTHOCTH,
HaAOJIOAIOTCS] CUCTEMHBIE TIOPaKEHUS JKEey-
JOYHO-KUIIEYHOTO TPAaKTa, 4TO 00yCIaBiIHBa-
€T HAJIMYMEe XapaKTePHOU Il XPOHUYECKOTO
naHkpearuTa cumnroMaTuku. Cpeam mopdo-
JIOTHYECKNX OCOOEHHOCTEH CTOWUT OTMETUTHh
npeoOaanie TEPUBEHYISIPHOTO (Pubdpo3a.
Taxoke, KaKk MpaBUIIO, pa3BUBAETCS Temarope-
HaJILHBIA CHHIPOM MEPBOTO THIA, KOTOPOMY
CBOWMCTBEHHA OBICTpast IEKOMIICHCAIIUS U BbI-
COKasl JIeTaNbHOCTh. BMecTe ¢ TeM, akTUBHas
AJIKOTOJIbHAS 3aBICHMOCTh U COIYTCTBYIOIINE
el TsKenble HapyIIeHUS TICUXUKA U (yHKIHU-
OHHMPOBAHHUS CEPJIEYHO-COCYIUCTON CHUCTEMBI
SBJSIFOTCSL  HETIOCPENCTBEHHBIM — IPOTHBOIIO-
Ka3aHWEM K TPaHCIUIAHTAI[MH MEYECHU — BapH-
aHTy KOPPEKIUH COCTOSIHUWS, JAOIIET0 Hau-
Jy4dliye NporHo3pl npu nuppose [28,29].
Henp3s He ymoMsHYyTh M yCTaHOBIEHHYIO
KOMOPOMTHOCTh 3JIOYMOTPEOJICHUST aJTKOT OIS
1 M30BITOYHOM Macchl Tena BIUIOTH A0 OXU-
penus. [Ipu stom, Mahli A. et.al. oOpamator
BHHMMAaHHE Ha TO, YTO Y MAIIMEHTOB C HHICKCOM
Mmaccsl Tena (MMT) ceime 35 kr/mM2 ypoBeHB
TeTaTOTOKCHYHOCTH ~ allKorons  (haKTUIEeCKH
yIBaMBaeTCad, a CMEPTHOCTb OT acCOIMHUPO-
BaHHBIX C AJKOTOJbHBIMU IMOPAXKCHUSIMHU IIe-
YeHU 3a00JICBAHUN YBEIUYUBACTCS IPUMEPHO
B 2,5 pa3za [30,31].

JlecTBUTENbHO, MPUHIUIHAIHLHO HOBBIU
mo macmrabaM BKJIQJ B JTHOIOTHIO 3a00-
JIEBaHWH TIEUE€HH BHECIO H3MEHEHHE JIuje-
muosnorun oxupenus. Ilo crarucruke BO3
Ha 2016 rox, 6onee 1,9 Munnmapna B3poCibIX
(8 ToMm gucie 650 mmmmnoHoB ¢ UMT cBrlmie
35 kr/M2), uto cocrapiuser okono 39% Hacene-
Hus ctapire 18 et. [To maHHBIM peTPOCTIEKTHB-
HOTO aHanu3a, 3a nepuon ¢ 1975 mo 2016 rox
YHCIIO JIIOJEH € 3TUM JAMarHO30M yBEJINYHIOCH
npubnamsurensHo Ha 200%. Cxoxast TuHaMu-
Ka ObLIa BBISBIICHA U TIPU OIIEHKE C/IBHTA II0-
nynasiunonHoro UMT cpenu neteil. 3a 3ToT xe
MEPHUOJl OTHOCUTENIbHOE KOJIHYECTBO JeTeit
B BO3pacTHOM Juama3oHe or 5 mo 19 mer,
CTPaJaloNX OXHUpPEeHUeM, BbIpociao ¢ 1%
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1o 6 u 8% (cymmapHO okoJio 124 MUIIITHOHOB)
JUIS. JICBOYEK W MAaJBYMKOB COOTBETCTBCHHO
[32]. OsxupeHue pacnpoCTpPaHEHO IIOBCE-
MECTHO, 33 UCKITFOUEHHEM psiia apprUKaHCKAX
1 a3uarckux peruoHoB. Cpenu crpan EBpombl
HanOosee OmaronpusTHas TCHACHIIUA BUJIHBI
B llBeitapuu u Hopeerun — menee 10% Ha-
CEJICHUS UMCIOT JaHHbIH nuarno3. Haubomb-
mas 3a00JIeBaeMOCTb Ha JaHHBI MOMEHT Ha-
omonaetcs B BenmnkoOpuranuu — cBeimie 25%.
HccnenoBarenu BBIIBUHYIH MPEANOIOKEHNE
0 HAJIMYUM KOPPEJLIIMHA MEXIY SMUICMHUC-
CKUM XapaKTEePOM PaclpOCTPAHCHHOCTH OXKH-
PEHUS U CMEPTHOCTH OT 3a00JIeBaHUH ITEYCHU
HeaJIKOrojibHOTO TeHe3a [33].

Jis  HeaJKorONBFHOTO  CTearoremaruTa
XapakTepHa CTepTas KIWHWUYECKas KapTHHA,
MEJIKO- M KpYyITHOKAIeJIbHas KUPOBast TUCTPO-
(bUsl TemaToONUTOB M JUTUTEIHLHOE MOBBIIICHUES
ypoBHs ¢epmentoB nedenu [4, c¢.977-978].
[IpencraBnennsriii Aleksandrova, K. et.al. ana-
713 BhIABUI CBsi3b Mexay UMT, cooTBeTcTBY-
IOIUM OXKHUPEHHUIO, W TIOBBIIIEHHBIM PHUCKOM
TeNaToIEIUTIONSIPHON KapuuHOMBL. Cpenu mo-
TEHI[MAJILHBIX MMATOTCHETUYECKUX areHTOB aB-
TOPBI UCCIICIOBAHMS TIEPEUUCIISIFOT UHCYIUHO-
PE3UCTEHTHOCTh, XPOHHUYECKOE aCENTHYECKOe
BOCIAJICHWE BCJIEJCTBHE PEMOICITUPOBAHI
AJNIIOIINTOB W W3MEHEHHEe MHUKPOOHOTHI KH-
meunuka [34].

B nuteparype, mocesiieHHOM 3a001eBaHN-
SIM TICYCHM, 3HAYUTEIHLHOE MECTO OTBOAUTCS
rermaToToKkCuYeckuM d(pdekraM JieKkapcTBEeH-
HBIX CpencTB. TpagWIMOHHO YIOMHHAIOTCS
HECTEPOUIHbIC MPOTHBOBOCIIAIUTENBHEIE
mpernaparbl, aHTUOMOTUKU M P APYTUX Me-
nukameHToB [4, ¢.972-973]. CnoxHOCTh Be-
JICHUsSI TEMaTUTa SITPOTCHHOM 3THONIOTUU 00y-
CJIOBJICHA TeM, YTO KJIMHUYECKOE TPOSIBICHUE
3HAYUTEIHHO OTCPOYCHO, a MOp(dorornyeckre
Y TUCTOJIOTUYECKHE TPU3HAKH CXOTHBI C Tera-
THTaMu WHOTO TeHesa. [4,35] Bmecte ¢ Tewm,
BO MHOTHX CIIydasiX I'elaTOTOKCHYHOCTh BO3-
HUKAeT Ha MOYBe UANOCUHKpa3uu [4, ¢.972].

Oco0yro rpymiy pucka COCTaBISIIOT Ta-
LOWEHTHI, CTPAJAONINe CaxapHBIM IHa0eTOM
2 tuna [33,34]. [lomuMo BIUSHUAS METa0OIH-
YECKOTO CHHJPOMA, MOBBIMIAIOT BEPOSTHOCTH
MOPaXCHUH MEYCHU THITOTIMKEMUYECKUE Tpe-
raparbl — HHTUOUTOPBI TUTIECHTH IVIIICTITH 1A~
3pl-4. B wactHocTi, Bunchorntavakul C. et.al.
o0pararoT BHIMaHNE Ha 3aperuCTPHUPOBAHHEIE
CIIy4aW pa3BHUTHS TenaToOMIMapHON IMaTolo-
ruu Ha (oHE mpueMa BuijarmnTuHa [35,36]
(B OOJBIIMHCTBE CIy4aeB), a TAKKE aJOTJIHII-
tiHa [35,37] ¥, B MeHbIICH CTENEHH, JIMHA-
muntuHa [35,36,38]. Kpome Toro, y manHoi
TPYyTITBl TAIeHTOB IMPOKO PacIpOCTpaHeHa
MaTOJIOTHSL  CEPIEYHO-COCYAUCTON CHCTEMBI,
YTO CTOUT y4YECTh IPHU MMO00PE METOMIOB (hap-
MakoTepanuu. HacTopoKeHHOCTH B OTHOIIIC-
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HUH TeaTOTOKCUYHOCTH TPeOyIOT puBapoKca-
0aH (mopaxxeHus neyenu HadmonatoTcs B 3,7%
ciydyaeB) u maowrarpaH (1,7%). Coderanue
C IpyTHMH TIpeTniapaTaMu, B YaCTHOCTH, CO CTa-
THHAMH ¥ alleTaMHHO(PEHOM MPHUBOAMUT K IIO-
BBIIICHUIO YacTOTHl BCTPEYAEMOCTH OCTPBIX
nopakeHu# neyeHu 10 42% ¢ JIeTaabHOCTHIO
1o 51% cayuaes [35,39]. Bmecte ¢ Tem, MOHO-
Tepanus areTaMIHO(PEHOM TO-TIPEKHEMY CBSI-
3aHa C BBICOKUMH prckaMu. HecMoTps Ha Tiia-
TETbHYI0 HM3YYEHHOCTHh Mperapara, a Takke
aKTHBHOE paclpocTpaHeHHWE HHGPOPMAIUH
0 BO3MOXXHBIX OCJIOKHEHHUSIX €ro H30BITOU-
HOTO TIPUMEHEHUS, aleTaMHHO(PEH SBISAETCS
npuuuHO mpuMepHo 50% TpaHCIUTaHTAUU
neyeHu B CIIIA u omHOM M3 OCHOBHBIX MPH-
YHUH pPa3BUTHUSI OCTPOM MEUYEHOYHOW HemocTa-
TOYHOCTH B eBporelickux crpanax [4,40,41].
WuTepecHbie HaOMIONEHUST OBUIH TIPECTaBIIC-
Hel U Achterbergh R. et.al. B pangomusupo-
BaHHOM TIEPEKPECTHOM HCCIIEIOBAHUN YUCHBIE
paccMOTpEIH BOIIPOC BIUSHUS THIIEPKATOPHIA-
HOTO THUTAHUS C BBICOKUM COJEpKAHHEM >KH-
POB Ha MeTaboyM3M areraMiuHOpeHa. OneHNB
WU3MEHEHUSI KPUBOW KOHIICHTpAIMs aleTaMu-
Ho(eHa M ero MeTabOJIUTOB — BpEMs, HCCIIe-
JOBATEN TPHUILIH K 3aKIIOYSHHI0, YTO Ta-
Kas JeTa MOXKET 3HAYUTEIHHO yBEIUYHBATH
PUCK pa3BHUTHS TE€MNATOTOKCHYECKUX SBJICHHM,
YTO CHOBa BO3BpAIllaeT HAc K BOIPOCY y4eTa
MYJIBTU(AKTOPHOCTH STHOIOTHH 3a00JIeBaHUI
neuenu [42].

[TaTorenes pa3BUTHA TOpaKEHHUS TEUYESHU
MIPEJCTABIIEH TOCTATOYHO MIUPOKUM CIIEKTPOM
MexaHu3MoB. OnHAKO, €CTh CyIIeCTBEHHas
pasHuIa MEX]Ty OCTPBIM IMOPAKECHUEM ITEUCHH,
COIIPOBOKIIAIOIIMMCST MacCHBHBIM WIIM CYyO-
MacCHUBHBIM HEKPO30M H Pa3BHUTHUEM OCTPOTO
BOCHAJIUTEIEHOTO OTBETA M OCTPOM TEYEeHOU-
HOW HEJAOCTATOYHOCTH, U XPOHUYECKUM IIO-
paKeHUEM TIEYCHH, KOTOPOE COMPOBOXKIAETCS
0oJiee TaTEeHTHO MPOTEKAIOUTNM XPOHUIECKUM
BOCHAJIMUTENBHBIM OTBETOM. Jlpyroi Bompoc
B TOM, YTO OCTpas (opMma MOpaKCHUs MO-
JKET TIepeXOJUTh B XPOHUUYECKYIO, a Ha (poHe
XPOHUYECKON MEYEHOYHON HEeI0CTaTOYHOCTU
MOXKET DPa3BUBATHCSA OCTpas, ¥ Ha 3TOM MO-
MEHTE JIBa NPUHIUIHAIBHO pPa3HBIX MeXa-
HU3Ma MOTYT mepecekarbes. Ilpu xpoHuue-
CKOM BOCHAJMTEIBHOM OTBETE IMPEBAIUPYIOT
nponrdepaTuBHBIE TMPOLECCH], KOTOpPHIE CO-
MPOBOXKAAIOTCSA JCTIOHHMPOBAHWEM KoJIareHa
I u III TunoB B mpoctpancTtBax Hucce, B pe-
3yabTaTe 4ero 00pasyroTcs GUOpPO3HBIE CETITHI.
OTO SBIEHHE COMPOBOXKIAECTCS HapyIIEHUEM
MUKPOLIMPKYJIAIUA  MEXKIy TelaTonuTaMu
u Kamoiapamu. CuTyanuio ycyryonser mpo-
rpeccupyloliee pa3pacTaHie COSAMHUTETHHOMN
TKaHH, B CIJIEJICTBHE KOTOPOTO MPOHCXOIUT
o0pa3oBaHHE HOBBIX COCY/IOB, IIYHTHUPYIO-
IIMX KPOBb C HapacTalolmuM OOKpaabIBaHU-
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€M TMapeHXUMBIl. 3Be3I4aTble KJIETKH IEe4YeHH,
MOJl BJIMSHUEM ayTOCTUMYIISLUH, NPSMOTO
BO3ZICHCTBUSI TOKCHUECKHX arcHTOB, MPOIYK-
TOB MEPEKHCHOTO OKUCIICHUS JIUTHIOB, a TaK-
K€ MPOBOCTIANINTEIBHBIX IUTOKMHOB, aKTHBHO
CHUHTE3MPOBAHHBIX B XO/I¢ XPOHHYECKOTO BOC-
naneHust kinerkamu Kyndepa n mumdornmra-
MH, TPaHCPOPMUPYIOTCS B MHOGHOPOOIACTHI.
Kak ciencTBre, akTHBUPOBAaHHBIC 3BE3UaThie
KIJIETKU TIpOoH(epupyroT, CHHTE3UPYIOT (HU3H-
OJIOTMYECKH aKTUBHBIEC BELIECTBA, TEM CAMBIM
eme Oonplle Hapymias TPOPHUKY MapeHXHMEI
nedeHd. [ enarounTsl HAYMHAIOT 0OPa30BHIBAT
cepuueckne y3ibl, MOPPOIOTHIECKH UACH-
TH(UIMPYEMBIE KaK JIOKHBIE TOTbKU. B uTore
Pa3BHBAIOTCSl TaKHE MATOJIOTHYECKHE COCTOSI-
HUS KaK: CHIKEHHOE KPOBOCHAOXKEHHE KIICTOK
NEeYCHU; OOCTPYKIMS >KEITYCBBIBOMSIINX ITy-
Teil; MeTabomuueckasl meperpyska nedenu [4,
€.946-950]. Takum 0Opa3om, BO3MOKHBIE Ba-
PHAHTHI TEYCHUs MOPAKEHHS MEYESHH MOAPa3-
JETSIIOTCST Ha OCTPOE, C MAaCCHBHOM THOEINBI0
TenaTronuTOB (BO3HHKAIOIIee dame Ha (oHe
npueMa JISKapCTBEHHBIX CPEJICTB) U XpOHUYE-
CKO€, MAaTOreHe3 KOTOPBIX MPUHIMITHAIBLHO OT-
nuyaercs [4, ¢.946-978].

Ha ocHOBaHMM NaHHBIX Hay4HOH JIUTEpa-
TYpBI, @ TAaK)K€ TIPHBEICHHBIX CTATUCTHYECKUX
JAHHBIX ¥ PE3yJIbTaTOB MHOTOYHCIICHHBIX HC-
CIJIC/IOBAaHUH, MOJKHO CIIENIaTh BBIBOJ, YTO pac-
MIPOCTPAaHEHHOCTh 3a00JICBaHUI TEYEeHH Hey-
KJIOHHO pacTeT Bo BceM Mupe. OnHaKo HeKorna
HaunOoJee yacTasi pUYMHA pa3BUTHUS 3a00eBa-
HUH, a UMEHHO BUPYCHOM 3THOJIOTHH, Oaroma-
psl yCHEUIHOMY IPOBEICHUIO MPOQHIaKTHIe-
CKUX MEPOIIPHUATHH, TOCTETICHHO TEPSET CBOIO
aKTyaJbHOCTh. BMecTe ¢ TeM, BKJIaJ B CTPYK-
TYypy 3a00JIeBAEMOCTH TAKUX MPEJOTBPATUMBIX
(aKTOpOB KaK OXKHMPEHHE U 3JI0yHOTpeOlIeHne
QJIKOTOJIEM, CTPEMHUTENBHO —YBEIHMYHBACTCS.
MHOXeCTBO Hepa3peIICHHBIX POOIeM CBsI3a-
HO C TIOPaKEHUSIMH TIE€YeHU Kak ¢ pOpMOii He-
JKeJaTeIbHOW peakuuu Ha (papMakoTepanuio.
B gacTHOCTH, BCe yalle yrioMUHaeTCs SIBJICHUE
WIMOCUHKPA3HH, Ha JAHHBIH MOMEHT TPYIHO
nporaosupyemoe. Takum 00pa3zom, STHOIOTHUS
UPpO3a MEeYeHH MPHOOpeTaeT NMPUHIUITHAIb-
HO HOBBIE TEHJICHIINH, TPEOYIOIUEe BHUMAaHUSI
CO CTOPOHBI MEIUIIMHCKOTO COOOIIECTBA.
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OLIEHKA BO3JENCTBUS KOMIBIOTEPHBIX UTP
HA YCHEITHOCTb YCBOEHUS YYEBHbBIX [IPOT'PAMM
B CTYAEHYECKOU CPEJE

Kypasiaes A.K., 'Uruatos K.E., 'Pesnux E.B., ZHeuymkun 10.B.
!DIAOY BO Poccuiickuil HAUUOHALbHBLI UCCIe008AMENbCKULL MEOUYUHCKUL YHUBEPCUMEm
umenu H. U. ITupozosa, Mocksa, e-mail: al.zhuravleff@mail.ru;
’Mockosckuii 2ocydapcmeennwlii mexuudeckutl ynusepcumem umenu H.D. Baymana,
Mocksa, e-mail: nuvbmstu@bk.ru

B coBpeMeHHOM Mupe Bce OOIBILIYIO TOMYIAPHOCTh 0OPETAIOT KOMIIbIOTEpHBIC Urpbl. Ha ceropHsinmii 1eHb
HaCYHUTHIBaeTCs mopsaka 3,036 MuuIHapa JIfofei, yBIeUeHHBIX KOMIBIOTEPHBIME HIPaMH (MTpaMH Ha cMapTdo-
HaX, MEPCOHAJBHBIX KOMITBIOTEpaX, HOYTOyKax, IUIaHIIeTax, KOHCOsIX). B Poccun nons reiiMepoB cpenu mrozeit
crapue 18 ner cocrasiuser okoso 60% HacesneHus. AKTUBHEE BCEr0 B UTPOBOH MPOLIECC BOBJICYEHBI JIIOAU B BO3-
pacte ot 18 no 34 set, npoxopsinye 00y4eHHe B BHICHINX YIeOHBIX 3aBeneHUsIX. CTyIeHTHl €CTeCTBeHHO-HayYHO-
ro npoduas (MeIHIMHCKUE, OHOIOTHYECKHe, XUMHIECKHE CICHHANbHOCTH), IPEANOYHTAIOT UIPI-CUMYIISITOPEL,
YTO CIIOCOOCTBYET MOBBIIICHNIO KauecTBa 00y4EHHUs B CBSA3M C BO3MOXKHOCTBIO JIydIlle YCBAaUBaTh TEOPETUYECKYIO
4acTh NPOrpaMMEl, 0TpabaThiBasi IPAKTHIECKHE HABBIKM B BHPTyaJbHOM MHpe. OOydalomuecs 10 TEXHHIECKHM
(MaremaTH4ecKue, TeXHUYeCKue, pU3n4ecKre) 1 r'yMaHUTapHbIM (MCTOpUYECKUE, (pUogornuecKue, negaroruye-
CKMe, IOPUAMYECKHUE) CIIELNANbHOCTIM HPENOYUTAIOT UIPaTh B CTPATErHH, LIyTEPhl M CUMYIIATOPbl H OTMEYaloT
TIOJIOKUTEIIBHBIHA IICHXOJIOTHIeCKUiT 3(h(EeKT mocie Urpsl, HO TOIBKO €CIIH OHa JUTHIIach He Ooinee 3 yacos. Mrposas
ceccusi, IuIsMascs oT 3 yacoB U Oonee, CIOCOOHa BBI3BATh YXYAIICHHE SMOILMOHAIBHOTO (TIOSBICHUE arpeccui,
4yBCTBA YCTaJIOCTH, IOHWKEHUE PAOOTOCIIOCOOHOCTH) M (PM3HOIOTUYECKOro (HapyIieH s B paboTe OOpHO-IBUTa-
TEIBHOTO M 3PHTEILHOTO allapaToB) COCTOSHUMI.

KiioueBble ci10Ba: KOMIBIOTEPHBIE UTPbI, CTYAEHTBI, 00y4eHHe, CHMYJIATOPbI, YCIeBAeMOCThb, MOJI0/Ie:Kb, BUICOUTPbI,

HCHXO(‘)H3HOHOFI/[S[, M0JIb30BATEIN MOOHIBHBIX urp

ASSESSMENT OF THE IMPACT OF COMPUTER GAMES
ON THE SUCCESS OF LEARNING CURRICULA
IN THE STUDENT ENVIRONMENT

1Zhuravlev A.K., 'Ignatov K.E., 'Reznik E.V., 2Nechushkin Yu.V.

'Pirogov Russian National Research Medical University, Moscow, e-mail: al.zhuravieffl@mail.ru;
’Moscow State Technical University named after N.E. Bauman, Moscow, e-mail: nuvbmstu@bk.ru

Computer games are becoming increasingly popular in the modern world. Today there are about
3.036 billion people who are passionate about computer games (as well as games on smartphones, personal
computers, laptops, tablets, consoles). In Russia, the share of gamers among people over the age of 18 is about
60% of the population. The most actively involved in the gameplay are people aged 18 to 34 many of whom are
studying at higher educational institutions. Students of natural sciences (medical, biological, chemical specialties)
prefer simulation games, which contributes to improving the quality of education due to the opportunity to better
assimilate the theoretical part of the program, mastering practical skills in the virtual world. Students in technical
(engineering, computer science) and humanitarian (historical, philological, pedagogical, legal) specialties prefer
to play strategies, shooters and simulators and note a positive psychological effect after the game, but only if it
lasted no more than 3 hours. A game session lasting from 3 hours or more can cause deterioration of emotional
(the appearance of aggression, fatigue, decreased performance) and physiological (disorders in the work of the
musculoskeletal and visual apparatus) states.

Keywords: computer games, students, training, simulators, academic performance, youth, video games, psychophysiology

CornnacHO HeJaBHEMY HOBOCTHOMY OT-
yéty, K cepeaune 2020 roma HACUUTHIBAIOCH
nopsiaka 3,036 mwimuapaa Jirofaeld 1Mo Bcemy
MHUpY, WIPAIOIIMX B KOMIIBIOTEPHBIC HIPHI,
yTo cocTaBigeT okoiio 40% HaceeHHus IUIaHe-
Thl. [lo pe3ynbraraM uccienoBaHus AHAIUTU-
yeckoro ueHrpa HA®U, B Poccun 60% mroneit
B Bo3pacTe 18 yieT u crapiie urparT B BUICOH-
TPBI — PETYIISIPHO WIIH SITN30IUIECKH (TIpUMeEp-
HO 88 MmMOHOB yenoBek). Ilo cpaBHeHUIO
¢ narabvu 2018 rona, mons retiMmepos B Poccuu
B 2022 romy yBenmuuuiaack Oonee ueM B 3 pasa.

IIpu 3TOM GOJIBIIIE BCETO BPEMEHU HA MTPOBOM
MpoIIecC B MUpPE TpaTHJiia TPYIIa JAel B BO3-
pacte ot 18 mo 34 ner. JlanHas Bo3pacTHas
KaTeropusi B 0COOCHHOCTH COOTBETCTBYET TEp-
MUHY “‘CTyA€HYECKasi MOJIOAESKD, HO JO CHUX
MOP OCTaBAJIOCHh HESCHBIM, KaK KOMITLIOTCPHBIC
UTPBI BIUSIOT HA TIPOILIECC OOYUCHHS B BHICIITHX
y4eOHBIX 3aBEJCHUSX W KaKOBBI JKaHPOBBIE
MIPEATIOYTEHUS] CPeNr CTYIACHTOB Pa3IMIHBIX
CIIEITMATEHOCTEH, a TAaKXKe KaKHe TTOJIOKUATEITb-
HBIE U OTPHULATEIbHBIE CTOPOHBI IIPUCYTCTBY-
0T TIPU YBJIICUYCHUH KOMITBIOTEPHBIMH UTPaMHU.
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L[eJ'II/I uccieaoBaHus — OUCHUTDH BJIIMSAHHC
KOMITBIOTEPHBIX WIp Ha TIporecc OOydeHHs
CTY/JICHTOB, BBISIBUTh MOJOXKUTEIBHBIC U OTPH-
[aTeNbHbIC ACMEKThl B 3aBUCHMOCTH OT IMpPO-
(hums morygaeMoro oopa3oBaHUS.

MarepuaJibl 1 METOAbI HCCJIEJOBAHUS

bruia co3znana opuruHaibHAs aHKETa JJIs
ompoca CTYJICHTOB MO JaHHOM TeMe, BKIII0Ya-
romas 17 BompocoB. Bompocsl kacaauck BbI-
OpaHHOU CIEINAIBHOCTH, KAHPOBBIX MTPEIIO-
YTEHUH UTPBHI, JJIUTEIBHOCTH ONHOU UTPOBOM
CEeCCHUH, COCTOSHHS 3I0POBbS M CyOBEKTHB-
HOW OLIEHKU €ro MU3MEHEHUM MOociie UTrPOBO-
ro mnpouecca. [IpoBeneHo aHKETUPOBAHUE
380 cTynmeHTOB, 00ydJaloUIMXCs MO MpOrpam-
MaM cliennanuTeTa U OakalaBpuara B BBIC-
mux y4eOHBIX 3aBeAeHUsXx Poccun m bmmk-
Hero 3apy0eKbsi, BHITIOTHEH aHAJIN3 OTBETOB.

Pesyabratsl ucciienoBanus
U UX 00Cy:KIeHue

B Hacrosmem ucciaeioBaHUN aBTOPHI IPU-
MEHSIIOT COOMparesibHOEe 3HA4YCHUE BBIpaXKe-
HUSl «KOMIIBIOTEPHBIE HIPBI», TOX KOTOPBIM
MOAPa3yMEBalOT KOMIIBIOTEPHYIO IPOrpammy,
CIIy’Kallly!0 AJsl OpraHU3allid UIPOBOrO IIPO-
recca, CBA3M ¢ apTHEPaMH 110 UIPe, WU caMy
BBICTYMAIOIYIO B KAUECTBE MApTHEPA, a TAaKXKe
IIporpaMMy, MOJEJIHPYIOLIYIO JIEHCTBUS B pe-
anbHOM MHpe. BripakeHne oObeqUHSET UIPHI
U1 cMapT¢OHa WM [UTaHIIeTa, UTPhI AJIs ep-
COHAJIBHOTO KOMIIBIOTEpA WM HOYTOYKa, UIPBI
i koHcosn. Cpenu BCeX OIPOIICHHBIX OKa-
3anock, uto 311 (81,8%) urparor B KOMIIBIO-
TepHBIE UTPHI, Toraa Kak 69 (18,2%) He urpa-
10T (pUCYHOK 1)

B ankere mpemmaranock BbIOpaTh Hau-
OoJiee MPENOYTUTENbHBIA AT UIPOKA XKAHP
KOMIIBIOTEPHON UIPHI:

1. Crparernyeckre — >kaHp KOMIIBIOTEPHOI
UTPBI, B KOTOPOM HIPOKY IS MoOensl HeoOxo-

49

JUMO TIPUMEHUTH CTPAaTeTHYeCcKOe MBIIIJIEHUE.
B 3TOM ’kaHpe UrpoKy yJalie BCEro NpeularacTcst
Urpath HE 32 KOHKPETHOTO IIEPCOHaXa, a 3a yc-
JIOBHBIE MAacChl MIEPCOHAXKEH, K IIPUMEDY, PyKO-
BOAWUTH CTPOHUTEIHCTBOM TOpOJa MM KOMaH[IO-
Barh 1EIBIMHI apPMUSIMU B BOCHHBIX KaMIIaHHSX.

[pumep: «My Lands», «OGame», «Cdepa
Cynn0b1», «BotiHa memMeny.

2. lllyTepsl — kaHpP KOMIBIOTEPHOU UTPHI,
Ha3BaHHWE KOTOPOTO IIPOMCXOOUT OT CJIOBa
«shooter» (B mepeBojie ¢ aHIN. — «CTPEIOK»).
B Poccun u apyrux cTpaHax IMOCTCOBETCKOIO
MPOCTPAHCTBA JKaHp W3HA4YalbHO OBUI Ha3BaH
KaK «CTPEJISIIKaY.

[Tpumep: «Wolfenstein 3Dy,
«System Shock».

3. MMORPG («MaccoBasi MHOTOIIOJIB30-
BaTeNbCKasi pojieBasl OHJIAHH-UIpa») — KOM-
MBIOTEPHAS UTPA, B KOTOPOH JKaHP POJIEBBIX UTP
COBMEIIAETCS C KaHPOM MAacCOBBIX OHJIAlH-
urp. OTaMyaoTcs OT OXHOIOJIB30BATENbCKUX
OHJIAWH-UTP HE TOJBKO KOJIMYECTBOM HIPOKOB,
HO W TIOCTOSIHHO CYIIECTBYIOUINM MHPOM, He-
3aBHCAIINM OT BBIXOJa U3 HETO UT'POKa.

[Ipumep: «MapleStory», «Rohan: Blood
Feud u Atlantica Online».

5. KBecTbl — jkaHp KOMIBIOTEPHOU HTPHI,
MPENCTABIIOMNUNA  COO0H  WHTEPAKTHUBHYIO
WCTOPHIO C TIIABHBIM T€POEM, YIPaBISIEMBIM
UIPOKOM. BaKHEHIIMMM 3JIEMEHTAMH UIPbI
B JKaHpe KBecCTa SBISIOTCS COOCTBEHHO MOBE-
CTBOBAHUE U UCCIIEOBAHUE MUPA, & KITFOUYEBYIO
pONb B MIPOBOM HPOLIECCE UIPaeT pELICHHE
TOJIOBOJIOMOK U 3ajja4, TPeOyIOIINX OT UTPOKa
YMCTBEHHOTO HaPSKCHHS.

[pumep: «Monkey Island», «Space Quest».

6. CUMyJSATOPBl — KaHP KOMIBIOTEPHBIX
Urp, II€ OCHOBOH mpolecca sBisieTcs Hanbo-
Jiee MOApPOOHAs MMMTALMS KaKoro-aubo aew-
CTBHSI, B TOM 4HCJIE IPO(ECCHOHAIBHOTO.

pumep: «SimCity», «Cumynarop omepa-
LUOHHOW.

«Doomy,

380 oTeeTOR

Wrpaete nu Bel B KOMNBIOTEPHBIE/MOBWABHBIE/BHAEO MIPBI

® fa
@ Her

Puc. 1. Konuuecmeo AHKemupyembulx, ucparoujux 6 KOmnbromepHbsle uzcpbsl
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7. @alTHHrU — XaHp KOMIIBIOTEPHOU
UTPBI, HA3BaHHE KOTOPOTO MPOUCXOIUT OT CJI0-
Ba «fighting» (B mepeBo/ie ¢ aHTII. — «IpaKay).
Urpa umuTtHpyeT pyKOMammHBIA 00 Majoro
yycia IEPCOHAXKEHN B IIpeiesiax OrpaHudeHHO-
'O MPOCTPAHCTBA.

[Mpumep: «Street Fighter», «The King
of Fighters».

8. A3apTHBIE UIPbl — WIPHI, HAllCJICHHbIE
Ha BBIMIPBIII JCHEr WM IPYTUX Marepuallb-
HBIX [IEHHOCTEH: peasbHbIX WIH BUPTYaJIbHbIX.

IIpumep: «/lypak onnaiin», «Ilokepy.

9. Apkaapl — jKaHp KOMIIBIOTEPHBIX HID,
XapaKTepU3YIOIUICcd KOPOTKUM, HO WHTEH-
CHBHBIM UTPOBBIM IPOLIECCOM.

[Ipumep: «Pac-Many, «Donkey Kong.

10. DKmrH — ’kaHp KOMIIBIOTEPHBIX UTP, Ha-
3BaHHE KOTOPOTO MPOUCXOJIHT OT CII0Ba «action
(B mepeBoze ¢ aHII. — «JeiictBue»). B urpe
CTaBUTCSl YIIOP HA SKCIUTYyaTali0 (HPU3HIECKUX
BO3MOXXHOCTEH BBIMBIIIIJIEHHOTO TIEPCOHAKA.

[Tpmmep: «Hitmany, «Thief, «Splinter Cell».

11. MOBA — («MHOTOIIONB30BaTEILCKAS
OHJIaliHOBasi O0cBasi apeHay), JKaHp KOMITBIO-
TEPHBIX U, TJI€ IBE KOMaH bl HTPOKOB Cpaka-
IOTCSL IPYT € APYTOM Ha KapTe Onpen&neHHoro
TEMaTHYECKOTO BUAA.

[Ipumep: «League of Legends», «Heroes
of Newerthy.

HaubGonee mnomynsipHBIME >KaHpaMH HIP
Cpemy CTYICHTOB OKa3alliCh: CTpaTeruye-
ckue —188 uenosek (58,9%), cUMyIATOpHI —
154 yenoseka (48,3%) n nryrepsi— 134 uenoBeka
(42%). Pacnipenenenvie >kaHpPOBBIX TPEAIIOUTE-
HUIl cpely CTyAE€HTOB IPEACTaBIEHO Ha pU-
CYHKe 2.

CrygeHTaM Takke Mpeiaraics BOIpOC
0 dYactoTe OOpamieHusi K WIPOBOH MpPaKTH-

Ke. BOJBIIMHCTBO ONPOIIEHHBIX OTMEYao,
YTO WIPACT B 3aBUCUMOCTH OT HEJICIBHOM Ha-
rpy3ku — 183 genoseka (56,8%), KaKIbIH IeHb
urpaet 79 uenosex (24,5%), M0 BBIXOTHBIM —
39 (12,1%), octanbubie 21 yenosek (6,5%) —
pa3 B J1Ba JHsL.

B HacTosiliieM MCClie0BaHUM PE3yIIBTaThI
pa3HeceHbl B JBE KaTETOPUHM OTHOCHTEIBHO
BJIVSIHASL KOMITBIOTEPHBIX WTP Ha Iporiecc 00-
y4eHHUs, a UMEHHO KOTHUTHBHBIE M (PU3HOJIO-
TUYECKHE pe3ynbTarhl. bOIbIIMHCTBO aHKETH-
pyembIx ctyneHToB — 184 yenoseka (57,7%)
OTMEYAJIM  TOJIOKUTCIIbHBIC  KOTHUTHBHBIC
3¢ deKThI, K KOTOPBIM OTHOCSTCS “‘yMCHbIIIE-
HUE arpeccuu”’, “yCHUJIEHHUE KOHLEHTpaluu
BO BpeMsi oOydeHHUs’, “NOBBIIIeHHE paboTo-
CrocoOHOCTH W MOTHBanuu . B3amMmocBsa3b
MEX]Ty IICUXOJIOTHYECKUM 3 (HEKTOM U ITPOBe-
JICHHBIM 33 UTPOW BPEMEHU PacCMaTpUBAETCS
HUKe. I3MeHEeHHS B ICUXOJIOTUYECKOM COCTO-
STHAW TIOCJIE WT'PBHI TPEICTABICHBI Ha PUCYHKE
3 B BUJIE IMarpaMMBbl.

3amanusi, opOpMIICHHBIE B BUJIE HUTPOBBIX
CUMYJSIIMK, OKa3anuch dS(QEKTHBHBIM Me-
TOJOM OOYYEHHsS, B TaKMX O0JACTAX KaK Me-
JUIIMHCKOE M OHOJornYeckoe oOpa3oBaHUE.
B nannoit kateropuu 52% yuammxcsi oTMeua-
JIU CUMYIISITOPBI OTHUM U3 TIPEATIOY TUTEEHBIX
KAHPOB WM YKA3bIBAIM HAa WX MOJOKUTEIHHBII
TICUXOJIOTHYECKUH 3P PeKT. ITO B CBOIO Ove-
penb, MOATBEPKAAOT PE3yIbTaThl MPEIbILY-
nux myonukanui [ 1], B YaCTHOCTH OTHO U3 He-
JIABHUX WCCIIENOBAHUN, IMPOBEIACHHOE CpeIu
CTYIEHTOB-MEINKOB TIOKa3aJl0, YTO WHTEpaK-
THUBHBIE UTPHI, MIpeIHA3HAYCHHBIE 1T 00yde-
HUsl, pa3paboTaHHBIC, C MIOMOIIIbIO IPOrPaMM-
HBIX TEXHOJIOTUH, CIIOCOOCTBYIOT ITOBBILICHHUIO
MOTHBAIUH H yCIIEBAEMOCTH 00YYarOIIUXCA.

Kakoi xaHp urp npeano4yntaeTe?

319 oTeeTOB

Crpaterwiecsne
LWyrape
MMORPG
KeacTe
CHmMynaTops
DARTHHIA
AJBPTHLIE WIDH
Aprans

FHLH

MOBA

0 50

48 (15 %)
57 (17,9 %)

50 (15,7 %)

188 (58,9 %]
134 (42 %)
90 (28,2 %)
123 (38,6 %)
154 (48,3 %)
79 (24.8 %)
95 (29,8 %)
100 150 200

Puc. 2. JKanuposwvie npeonoumenusi cmyoeHmos, uepaowux 8 KOMnvlomepuvie uepvl
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lNcuxonoa2u4yeckue HayKu

319 oTRETOR

YyecTBYETe N4 Bbl MAMEHEHWA B NCUXONOMMYECKOM COCTOAHMMW NOCNE MrpbI?

B YyBcTEYH YXYAWEHHE (CTAHORNIOCH
Gonee arpeccHBMbIM, YCTIBLUMM W T4)

B YyBCTBYWD YNyuweHWE (A
pACcCNABNRICS, CHUMBETCR YCTANOCTS B
A BHOBL roTos paborars)

0 He uypcToyio KIMEHEHWA

Puc. 3. Uzmenenus 6 ncuxonocuyeckom cOCmMosHuY nocie uzpol y cmydeumoe

324 oTeeTa

YyecTeyeTe N1 Bbl U3MEHEHWA B paboTe 3pUTeNbLHOro annapara nocne urpsi?

@ YyncTeyio yynwenwe (masa
noxpacHend, BonATt 1 Ta)

@ YyscTeyio ynyulLeHWE (3peHne cTana
Gornee YaTkMM KM T4)

) He uyBCTEYH WIMEHEHWA

Puc. 4. Hzmenenus 6 pabome 3pumenbHo20 annapama nocie uzpul

OTO CBS3aHO C TEM, YTO HMIPBI-CUMYJIATO-
PBL SABISIIOTCS 00pa30BaTEIbHBIMHU 3JEMEHTa-
MH, KOTOPbIE CO3AaI0T OJarolpUsATHYIO Cpeny,
B KOTOPOH yJamecs: MOTyT IIpuoOpeTars 3Ha-
HUA I10 BbIGpaHHBIM npeaMeTraM U AUCHUITIN-
HaM. CTyJA€HTbl UMEIOT BO3MOXKHOCTb JIydIlle
MIOHATHh TEOPETHUYECKHE KOHLEMIUU TpPU yC-
JIOBHH, YTO UIPHI HCIOJB3YIOTCS B KaueCTBE
JOMOJHEHUS K TPAAULUOHHBIM JIEKIIHOHHBIM
KypcaMm. Kpome Toro, cumynsiTopel yacTo Boc-
NPUHUMAIOTCA KaK IICUXOJIOTUYCCKU IPUATHBIC
HHCTPYMEHTBI OOy4YeHHS, KOTOpbIe TpeOyIoT
AKTHBHOTO YYacTHS M CIIOCOOCTBYIOT YIIyd-
LIEHUI0O KPUTUYECKOTO M METAKOTHUTHBHOIO
MBIIUICHUHA. MonenupoBaHue AAeT y4dalluM-
Csl BOSMOXKHOCTh HAaOJIOAATh 3a Pe3yNbTaTaMu
CBOMX JICWCTBHUH, CIIOCOOCTBYET Pa3BUTHIO CO-
LUATbHBIX, YMOIMOHAIBHBIX HABBIKOB M Ha-
BBIKOB COTPYAHHMYECTBA, NOMOTras ydJaluMcs
YKPEIUIATh OTHOIIEHHS CO CBEPCTHHKAMH,
JaBasi MM BO3MOXKHOCTH Ooliee 3¢pdeKxTuBHO
paboTraTh B IpyInax, CTaHOBUTbCS OPraHU30-

BaHHBIMH, aJJalITUPOBATHCSI K HOBBIM 3a/ladyaM
U pelaTh BO3HUKAIOIMIKE MPooaeMsl [2].
HeobxoqmmMo OTMETHTh, YTO TONOKUTENb-
HbIl 3()(HEKT CBS3aH MCKIIIOYMTEIBHO C HUIpa-
MHU-CUMYJIIATOpaMH, TOrJa KakK B II€JIOM, BHU-
JEOUTPHl YXYAIIAI0T yCIIEBAEMOCTb, a TaKKe
Y Ka4eCTBO CHA Y CTY/IEHTOB MEIUIIMHCKUX BY-
30B [3]. CTyneHTBl TyMaHUTapHBIX U TEXHUYE-
CKHX CHEIHabHOCTEN MPEANIOYUTAIN UIPaTh
B CTpaTeru, UIyTePhl U CUMYIATOPBL. OIHAKO
€CTh YCTKasd KOppeiauua MEXKAY KOJITNUCCTBOM
BpPEMEHH, TIPOBEACHHOM 3a UTPOH U OTMEYECH-
HBIM TICXOJIOTHYECKUM 3(peKTom: Te cTyneH-
ThI, KOTOpBIE Urpain oT 1 10 3 9acoB, yka3blBa-
JIM Ha YIy4IIeHHe CHa U HACTPOCHHUS, a Te, KTO
bosiee 3 yacoB — HAOOOPOT, OTMEUAH YYBCTBO
yCTaJIOCTU U cTpecca. llonydeHHble aHHbIE
COIVIACYIOTCS C BBIBOJAMH, CICIIAHHBIMH UPaK-
CKUMH YYEHBIMH: Y CTYACHTOB, HIPAIOIINX
B KOMIIBIOTEPHBIE UIPhI OoJiee 3 4acoB B JICHb
OTMEYaeTCsl CHIDKEHHE yCIIeBaéMOCTH BCIE/I-
CTBHE SMOIMOHAILHOTO HAIPSHKCHMS [4].
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318 oTeeToBR

LI},’ECTEI}FE.‘TE‘ Ny Bbl U3MEHEHWA B FI‘HEFDTE ONOpHO-ABWraTeENeHOrD annaparta nocne Ir‘lrpbl?

[ ] HyBCTEYH YXYIWEHAS (CRadM MisiLLiL,
YCTANOCTL WU TA)

@ YypcToy ynyswenve (paccnaGnesse
MbILWL, BonpocTs)
He YyBCTBYI0 HIMEHEHHIA

Puc. 5. Usmenenus 6 pabome onopro-08ucamenvHo20 annapama nocie uzpbl

[TogoOHbIe pe3yabTaThl MOKa3aj0 MpEnbl-
Jylee ucciieioBaHue ¢ ydactueMm 2217 mon-
POCTKOB, Te ObIJI0 OOHAPYKEHO, YTO UTPOBast
CECCHS AJUTENbHOCTBIO OKOJIO 3 4acOB B ICHB,
[IOBBIIIACT KOTHUTUBHBIE HAaBBIKU Yy JIETEH,
a HMMEHHO, BKIIOUaeT TOPMO3HBIC PEaKIny,
pa3BUBAeT MaMATh M JIeKallle B €€ OCHOBE
KOpPKOBBIE ITyTH [5].

Cpenn  OCHOBHBIX  (PU3MOJIOTHYECKHUX
s dexToB OompmuHCTBO — 164 YenoBeka
(50,6%) — yka3siBaJIO Ha HapyIIeHUS B paboTe
3pUTENBHOTO (CYXOCTh T71a3, 00Ib, YKKEHHE).
Hannple 00 M3MEHEHUU COCTOSHHU 3PUTEIIb-
HOTO arnapara IpeICcTaBIeHbl Ha pUCYHKE 4.

Takke oOTMeYanMCh HapyLICHHUS OIOP-
HO-ABUTaTEJILHOTO anmapara (OHEeMEHHE HOT,
00b B cIiMHE, crma3M MeIm) — 191 gemoBek
(60,1%). JlanHble 00 M3MEHEHHMU COCTOSHUH
3pUTEJIBHOTO anmapara MpeaCcTaBIeHbl HA PU-
CyHKE 5.

[lonmy4yeHHBle pe3yabTAaTBl COOTBETCTBY-
10T BBIBOJAM, CIICJIAHHBIMH POCCHUHCKUMH HC-
cienoBaressiMi. OTMEUanoch, 4TO CTYAEHTHI,
MOJABEPKEHHBIE BBHICOKOM KOMIIBIOTEPHOW Ha-
rpy3ke (6onee 5 4acoB), )KaJoOBaIMCh HA yCTa-
JIOCTh, *OKEHUE B IVa3ax, CHIKCHUE 3PEHHS,
MEPUOANYECKH BO3HMKAIOIIME WM YacTble
0oy B pa3NMYHBIX OTAENAX IO3BOHOYHHUKA,
MBIIII U CyCTaBOB [6].

3aKkjoueHne

BriepBble HM3ydeHBI KaHPOBBIE MPEAIO-
YTEHUS CTYJCHYECKON MOJIONEKH B KOMIIBIO-
TEpHBIX WIPaX W ONHUCAHBI Pa3IMYHBIC KOT-
HUTHBHBIE U (u3noiorndeckue 3SQPEPeKThl
B 3aBUCHMOCTH OT BBIOPaHHOH WIPOBOH Ka-
TETOPUH U TPOBEIICHHOTO 33 UTPOIl BPEMEHH.
Jnist ecTeCTBEHHO-HAYYHOTO HAIPaBJICHUS CH-
MYJISITOPBI OKa3aJHCh HanOosIee ONTUMAIILHBIM
BapUAaHTOM Uil YJIyYIIEHUS KOTHUTHBHBIX

GyHKIMIA ¥ KauecTBa 00ydeHUs. Y CTYJCHTOB
TEXHHYECKMX M TYMaHUTapHBIX CIeLUalb-
HOCTEHl MpPEANOYTUTEILHBIMU KaHPaMHU OKa-
3aJIUCh CTPATEeTHM, LIyTEPhl U CHMYISTOPHI,
OHU OKa3aJIUCh CIIOCOOHBIMH IPOSIBIATH IIO-
JIOKUTENBHBIN  TICHXONoTHYecKuit 3 dexr,
HO TOJIBKO, €CJIM OJIHAa UTpoBas ceccus IJIu-
nach He Oonee 3 4acoB, B MPOTHUBHOM CIIydae
K ONKCAHHBIM HETaTHBHBIM 3MOIMOHAJIbHBIM
BO3JEICTBUSAM MOININ JOOABIATHCS U HApYIIe-
HUS TEJIOTO Psifia (GU3NOIOTHISCKUX (DYHKITHI
opraan3ma. [lomydeHnHsie pe3yabTaThl HOKa3bl-
BAIOT, UTO HEOOXOAUMO JlaTbHENIIIee H3yueHue
npoOieMbl ¥ MPOBEJCHUE HOBBIX HCCIEN0Ba-
Huil. Hacrosimast pabora co3maer HeoOXoau-
MYIO OCHOBY AJIsl OyAyILero aHajau3a BIUSHUS
KOHKPETHBIX JKAHPOB KOMIIBIOTEPHBIX HIP
Ha Tporecc o0ydeHHs CTYACHTOB IO pa3iind-
HBIM CHEIUATBEHOCTSM.
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OCOBEHHOCTH 3ABUCUMOTI'O HOBEJAEHUA
Y COTPYJHHUKOB CHJI OBECIIEYEHUA

TPAHCIIOPTHOM BE3OITACHOCTH HA MOPCKOM TPAHCIIOPTE

B 3ABUCUMOCTH OT BUJIA TPYJOBOM JEATEJBHOCTH
Jlappemuna I'.B., I'ypemuna H.B.

@I'FOY BO «Mopckoti eocydapcmeennsitl yrusepcumem um. aom. I'H. Hegenvckoeoy, Braousocuox,

e-mail: journal@pkiro.ru

HccnenoBanne MOCBSIICHO H3yYEHHUIO 0COOCHHOCTEH 3aBHCHMOTO HMOBEICHHS y COTPYAHHKOB CHI 00e-
CIie4eHHs] TPAHCIIOPTHOI 6€30MaCHOCTU Ha MOPCKOM TPAHCIIOPTE B 3aBUCHMMOCTH OT BHJIa TPYJOBOH JesATellb-
HocTu. TeopeTHueckMM OOBEKTOM HCCIENOBaHMS SBISIETCS 3aBUCHMOE IIOBEICHHE KaK INCHXOJIOTHYEeCKHI
(deHoMeH, MPeAMEeTOM HCCIEIOBaHUSI — 0COOCHHOCTH 3aBHCHUMOTO MOBEACHHS CHJI 00ecIeUeHUsI TPAHCHOPT-
HOi1 6e301aCHOCTH Ha MOPCKOM TPAaHCIOPTE B 3aBUCHMOCTH OT BHJA AEATENbHOCTH. B 3amaun uccienoBanus
BXOJMJIO: MOAOOP IUAarHOCTHYECKOTO MHCTPYMEHTApHUs NI M3YyYeHHs 3aBUCHMOTO (aJAUKTHBHOTO) IOBEIe-
Hus, GopMHUpoBaHUE BBIOOPKU AN MCCIENOBAaHHS U3 PA3HBIX KaTETOPHU COTPYIHHKOB, aHAIH3 PE3ylbTaTOB
uccienopanus. Ha nepBom stane OblI NpoBe/ieH TEOPETUUECKUH aHAIN3 MOHATUS aJAMKIUH U 3aBUCHMOIO
noseneHus. Ha BTopoM sTame MccienoBaHUs Ul BBIIBICHHS OOIICH CKIOHHOCTU K 3aBHCHMOCTH ObIIa BEI-
6pana metoguka «TecT Ha 3aBHCUMOCTS (agaukuuio)» I.B. Jlo3oBoii. [IpoBeneHHbIH aHAIN3 TOKA3a], YTO y CO-
TPY/IHHUKOB C Pa3HBIMU THIIAMH JICATEIBHOCTH NPEOOIaIaloT pa3Hble 3aBUCUMOCTH: y PyKOBOAUTENEH B 60JIb-
mrelf creneHu chOpMHUPOBAaHA TPYHAOBas 3aBUCHMOCTh, Y COTPYAHUKOB CIYKOBI JOCMOTpA dalle BCTpeYaeTcs
3aBHCHMOCTb OT KyPeHHS, y COTPYJHHUKOB, Pa0OTAIOMHUX C TEXHHYECKHMHU CPEACTBAMH, Yallle BCETO BBICOKHI
YPOBEHb KOMIIBIOTEPHOM, UTPOBOH U J11000BHON 3aBUCUMOCTH. TakuM 00pa3oM, aIMKTUBHOE IIOBEJECHUE Y CO-
TPYAHUKOB Pa3HBIX KaTeropuil cui obecreueHns TPaHCIOPTHOH 0€30IIaCHOCTH OTINYAIOTCS B 3aBHCHMOCTHU
OT THUIIA AETANbHOCTH, U IOCTABICHHAS TUIOTE3a O TOM, YTO 3aBUCHMOCTHU OOYCIIOBICHBI THIIOM IEATEIbHO-
CTH, TIOATBEPIUIIACE.

KuroueBbie c10Ba: aJINKIHAs, 3aBHCHMOE NTOBeeHHE, CHIIbI 00ecnedeH s] TPAHCIIOPTHOM G€30ImacHOCTH, TPYA0Bast

AeSATECJIbHOCTDh

DEPENDENT BEHAVIOR FEATURES OF THE TRANSPORT SECURITY
EMPLOYEES FORCES IN MARITIME TRANSPORT DEPENDING
ON THE TYPE OF WORK

Lavreshina G.V., Guremina N.V.
Maritime State University Named after Admiral G.I. Nevelskoy, Viadivostok,
e-mail: journal@pkiro.ru

The study is devoted to the study of the features of dependent behavior among employees of the maritime
transport security forces, depending on the type of work activity. The theoretical object of the study is dependent
behavior as a psychological phenomenon, the subject of the study is the features of dependent behavior of
transport security forces in maritime transport, depending on the type of activity. The objectives of the study
included: the selection of diagnostic tools for the study of dependent (addictive) behavior, the formation of a
sample for the study from different categories of employees, the analysis of the results of the study. At the first
stage, a theoretical analysis of the concept of addiction and dependent behavior was carried out. At the second
stage of the study, the method “Addiction test” by G.V. Lozova was chosen to identify the general propensity
to addiction. The analysis showed that employees with different types of activities have different addictions:
managers have a greater degree of labor dependence, employees of the inspection service are more likely to be
addicted to smoking, employees working with technical means often have a high level of computer, gaming and
love addiction. Thus, the addictive behavior of employees of different categories of transport security forces
differs depending on the type of detail, and the hypothesis that dependencies are caused by the type of activity
has been confirmed.

Keywords: addiction, dependent behavior, transport security forces, labor activity

Cuel obecriedeHusT TPaHCIIOPTHOH 0e3-
onacHoctH (nanee — cuiisl OTH) — una, ot-
BETCTBEHHEBIE 332 00eCIIeueHne TPaHCIIOPTHOM
0e30MacHOCTH B CyObEKTE TPaHCIIOPTHOMN UH-
bpacTpykTypsl, Ha 00BEKTE TPaHCHOPTHOM
MHPPACTPYKTYPHI, TPAHCIIOPTHOM CPEJICTBE.

Ha rocymapcTBeHHOM YpOBHE CyIIECTBYIOT
pa3paboTaHHble TpeOOBaHUS K 3HAHHAM, YMe-
HUSM, HaBBIKAM CHJI o0ecriedeHHs TPaHCIIOoPT-
HOH 0€30MacHOCTH, a TaKKe JTMYHOCTHBIX (IICH-
xo(usnonornyecknx) kadects. Ho u y Hux,

Kak ¥ y JI000T0 YenoBeKa MOTYT CyIIIeCTBOBATh
3aBUCUMBIC THUIIBI ITIOBCACHUSI.

BonpmuHCTBO HcciienoBaTejed 3aBUCH-
MOTO TOBEACHUS, OCHOBAHHOIO Ha Ype3Mep-
HOU MPUBS3aHHOCTU K KOMY HIIU 4eMy-JIH00,
OTMEUaT PACIPOCTPAHEHHOCTh ATOTO SBIIE-
HHUS B ITIOBCEIHEBHON XKU3HHU. 3aBUCUMOE II0-
BCACHUC ABIIACTCA pa3HOBI/IIIHOCTI)IO JcBHUa-
IIUH, KOTOpas MPOSBJISAETCS Kak 00JIe3HCHHAS
JJIA JIUYHOCTHU HpI/IBﬂ3aHHOCTI) K ‘ICMy-J'[I/I60,
JIOCTaTOYHO CHWJIBHO BBIpaXCHHAA U HENO-
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nyctuMass € TOYKU 3PpCHUA O6HICCTBCHHI)IX
HOPM, yIpOXKaromas 3J0POBbIO WIU MPUYHU-
HSIOIIAs TICUXWYECKHUE CTpaJaHus CaMOMy
3aBucUMOMY [1].

OCHOBHBIMH BHIaMU 3aBUCUMOCTH SBIISI-
FOTCSI 3aBHCHUMOCTH OT BEIIeH, IIOACH, CeK-
ca, coObITuii u sBiaeHui. OQHAKO, CIUCOK
aIIUKIAA MOXXHO JOMOJHUTH TAaKUMH IO-
BEJICHYECKUMH 3aBHCUMOCTSIMH, Kak ¢aHa-
TH3M, MapacywIuaalbHOEe TOBeneHHNe (Ta-
TOJIOTHYECKOE YBIIEYEHUE DKCTPEMAJIbHBIMU
BHJIAMH CTIOPTA), TAPAHOUS 3I0POBbS (CIIOP-
TUBHAS aJJUKLHS) U JIPYTHUe, MPUBOISIINE
K COLIMaJIbHON Ae3aJanTaluy, HO HE BOLIE-
mue B KIACCH(QUKAIHMIO 3aBUCHUMBIX pac-
CTPOMCTB [2].

ITo muaermro E.B. 3manoBckoit [3], ycmoB-
HO MOXXHO TOBOPUTH O HOPMaJIbHOU W upe3-
MEpPHOW 3aBHUCUMOCTU. Bce mroau HUCHBITHI-
BaIOT «HOPMAJbHYIO» 3aBUCUMOCTb OT TaKHUX
JKU3HEHHO BaXKHBIX OOBEKTOB, KaK BO3IYX,
Boza, efa. B HEKoTOpBIX ciydasx HaOmoma-
FOTCSI HApYyLIEHWS HOPMAJIBHBIX OTHOLUEHUM
3aBUcUMOCTU. Hampumep, ayTudeckue, mn30-
NIHBIC, aHTUCOLMAJIbHBIC paCCTpOﬁCTBa JINY-
HOCTH BO3HHKAIOT BCIICACTBHE KaTacTpoduye-
CKH HEJJOCTAaTOUYHOM MPUBSI3aHHOCTHU K IPYTUM
mofsiM. CKJIOHHOCTh K 4Ype3MEepHOM 3aBHUCH-
MOCTH, HalpOTHB, IOPOXKAAET MPOOIEMHBIE
CUMOHMOTHYECKHE OTHOLICHUA, HJIN 3aBUCH-
MO€ TIOBEICHHE. 3aBUCHUMOE IOBEACHHE, Ta-
KHM 00pa3oM, OKa3bIBACTCS TECHO CBSI3aHHBIM
KaK CO 3JI0yIOTpeOIeHHEM CO CTOPOHBI JIMYHO-
CTH YEM-TO WJIH KEM-TO, TaK U ¢ HAPYLICHUSIMU
ee morpebHOCTEH [4].

B.P. MaHenb BeLIEISAET Cleaytomiue Ghop-
MBI aJAUKIUU: AJIKOT'OJIbHAasl, HAPKOTHUYECKHUEC,
TOKCUKOMaHUsI, ICKAPCTBEHHBIC, TaDaKOKype-
HHE, UTPOBBIE, TPYAOTOJIU3M, KOMIIBIOTEPHBIE,
CeKCyallbHbIE, THIIEBIE, ApyTue (Hampumep,
[TOTIOTOJIN3M, H30eraHue, CO3aBHCHUMOCTB).
B xu3HEnesATEeNbHOCTH 4YEJIOBEKa 3aBUCH-
MOCTb IIPOSBIISIETCS KaK yTpara KOHTPOJIA
32 CBOMMU IPUBBIYKAMHU, KOTOPHIC CTAHOBSIT-
Cs HEe3aMEHUMBIMH [5].

enpto JaHHOTO MCCIENOBAaHMS MOCIY-
KUJIO M3ydeHHe 0COOEHHOCTEH aJTuKTHBHO-
I'0 IMMOBCACHHUSA B 3aBUCHUMOCTH OT BHJa ACs-
TCJIBHOCTU COTPYAHUKOB CHII O6CCHC‘IGHI/IH
TPAHCIOPTHOW 0E30IaCHOCTH Ha MOPCKOM
TpaHCHOpTeE.

OOBEKT HCCIeNOBaHNS: 3aBHUCHMOE ITOBe-
JIEHHE KaK IICUXOJIOTHIECKIH (peHOMEH.

[Ipenmer uccnenoBanus: 0COOCHHOCTH 3a-
BucuMoro noseaennst cuil1 OTH B 3aBuCHMOCTH
OT BUJIA JACSITEIbHOCTH.

J1s mOCTHXKEHUS e UCCIIE0BaHUS 0BT
MOCTAaBJIEH s 3a/1a4:

1. TlomoOpars MHarHOCTHYECKUN HHCTPY-
MEHTapH JJIs1 UCCTICOBAHUS 3aBUCUMOTO (a]1-
JTUKTUBHOTO) TIOBEICHUSI.

2. CdopmupoBaTh BEIOOPKY [UISL UCCIIENO-
BaHMA U3 Pa3HBIX KaTeropuil Cuil o0ecreueHHs
TPaHCIIOPTHOW 0E30TIACHOCTH.

3. IIpoaHanu3upoBaTh pe3yabTaThl UCCIIE-
JTIOBAaHUS, C/IETATh BBIBOJBI.

l'vmore3a: afAUKTUBHOE MOBEAEHHUE Y CO-
TPYAHUKOB Pa3HBIX KaTeropuii cui obecreye-
HUSI TPAHCHIOPTHOH 06€30MacHOCTH OyAyT UMETh
OTJIMYUS B 3aBUCHMOCTH OT THIIA IETAJTHhHOCTH.

MaTepI/IaI[])I H METOAbI HCCTICAOBAHUA

Jnsa  wccnemoBaHWs aIAMKTHBHOTO TIO-
BeleHUsT Oblia BBIOpaHa Merommka «Tect
Ha 3aBUCHMOCTbH (aJJIUKIHIO)», aBTOPOM KO-
topoit siBnsiercs [.B. Jlozoas [6]. Janas me-
TOAMKA HampapJiieHa Ha HCCIIeOoBaHHEe OOIIeH
CKJIOHHOCTH K 3aBHCHMOCTH, a Takxke 13 Bu-
JIOB 3aBUCHUMOCTH: AJKOTONBHYI0, WHTEPHET
1 KOMITBIOTEPHYIO 3aBHCHMOCTb, JIOOOBHYIO,
HApKOTHUYECKYIO, WIPOBYIO, HHUKOTHHOBYIO,
MUIIEBYHO0, 3aBUCUMOCTb OT MCIXKIIOJIOBBIX OT-
HOUICHUH, TPYAOTOJM3M, TEJIEBU3HOHHYIO,
PEIIMTHO3HYI0, JEKAPCTBEHHYIO, 3aBUCHMOCTh
OT 370POBOTO 00pasa XW3HHU. AJJINKTHBHOE
(3aBHCHMOEC) TIOBEACHHE TPEACTABIISIET CO00
IMOIBITKY Oercrsa oT PCATBbHOCTH ITPU ITIOMOIITA
U3MCHCHUSA CBOCTO IICUXHYCCKOI'O COCTOSHUS,
o0ecreurBaroero MHHMYIO 0e30MacHOCTb
Y 3MOIIMOHATBHBIN KOM(OPT.

BriOpanHass  MeToAMKAa  COCTOWT W3
70 BOTPOCOB, HA KOTOPBIE HYKHO NIaTh OTBET
1o 5-6ampHOM IIKaje, I1e OTBETY «HET» COOT-
BETCTBYeT 1 Oaiu, a OTBeTy «Ja» — 5 0ayuios.
Kaxxmomy THITy 3aBHCHMOCTH OTBOAUTCS 5 BO-
MPOCOB, MUHUMAJIBHBIN 0aJlT 10 Ka) 10 mIka-
JIe 5, MakcuManbHBEIH — 25. B 3aBUcMMOCTH
OT KOJTMYeCTBa OAlJIOB pa3iemsaioT TPU BhIpa-
JKEHHOCTHU aJJWKTHUBHOT'O ITOBCACHHWS. HU3KaAA
(5-11 GamnoB), ymepennas (12-18 Gamios),
BbIcOKas (19-25 GamnsoB).

Pe3yabrarhl Hcciiei0BaHuSA
U UX 00cy:KIeHne

Bribopky pemeHo Obuio copMHUpOBaTH
u3 45 gemosek 1o TpeM kareropusm cui OTh
(o 15 genoBek KaKI0i KaTeropun):

Kareropus 3. PabotHuku cyObnekTa TpaHc-
MOPTHOH WHQPACTPYKTYPHI WU TOApa3IeIie-
HUSI TPAHCIIOPTHOW 0€30MacHOCTH, PyKOBOIS-
€ BEHITIOJTHEHHEM padOT, HETOCPEICTBEHHO
CBSI3aHHBIX C oOecIieueHueM TPaHCIOPTHOM
0e3omacHOCTH Ha 00BbEKTaX TPAHCIIOPTHOW HH-
(G pacTpyKTyphl HJIU TPAHCIIOPTHBIX CPEICTBAX.

Kareropust 5. PaboTHuku noapasieneHus
TPAHCIIOPTHOW 0€30MaCHOCTH, OCYIIECTBIISIO-
M€ JOCMOTP, MOBTOPHBIA JOCMOTP B IEIISAX
obecreueHusT TPAHCTIOPTHON O€30TIaCHOCTH.

Kareropust 7. PaboTHUKYM mOapasaeieHs
TPAHCTIOPTHOW 0€30MacHOCTH, YNPaBIIAIONINE
TEXHUYCCKUMHU  CPEICTBAMH  OOECIcUeHUs
TPaHCIIOPTHOW 0E30TMACHOCTH.
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Puc. 2. Buipasicennocms 3a8ucumocmu compyonukog 3 kamezopuu no yposHam

Pacnpenenenune pecrioHAEHTOB IO BO3pa-
CTy B 3aBHCHMOCTH OT KaTerOpHH OTPAKECHO
Ha puCyHKe 1.

Br16opky cocraBuim 45 My>K4rH B BO3pac-
Te oT 32 1o 58 neT, pacupeeienne o Bo3pa-
CTY B 3aBUCHMOCTH OT KaTerOPHHU CIIeNyIoIIee:

— Kareropust 3: 1 uyenoBek B Bo3pacTe
1040 net, 9 uenosek B Bozpacte oT 40 1o 50 ner,
5 yenoBek B Bo3pacte Bhimie 50 jet;

— Kareropust 5: 5 dyeynoBexk B BoO3pacte
10 40 neT, 9 uenmosek B Bozpacte oT 40 1o 50 e,
1 gyenoBek B Bo3pacte Boimie 50 JeT;

— Kareropust 7: 7 4enoBek B Bo3pacTe
10 40 net, 7 uenoBek B Bozpacte oT 40 1o 50 ner,
1 genoBek B Bo3pacte Boitie S50 JeT.

Kak BumHO u3 pucynka 1, Hambonee Mo-
JIOAbIE COTPYAHUKH COCTABISIFOT KaTEropHio
7 (cpemumit Bo3pact 40,2 roma), Hambomee
CTapIIue 110 BO3PACTy — COTPYIAHHUKH 3 KaTero-
puu (cpenuuit Bo3pact 43,7 ner).

PecnonpenTam, paboTarommM 1Mo JaHHBIM
kareropusm cuwin OTDb, mpemnaranocs B 10-
OpOBOJIEHOM MOPSIKE 3allOJHUTH TECT, MOCTE
Yero AaHHbIC 3aHOCHIUCH B CBOIHYIO TaOIHUILY
10 KaXKJI0M KaTeTOpHUH.

Uccnenosanne 3aBucumoctrei cun OTh
KaTeropuu 3 MO YpOBHSAM BBIPRKEHHOCTH OT-
paXXeHO Ha PUCYHKE 2.

Kak BuIHO M3 pucyHKa 2, y OOJIBIIMHCTBA
COTPYAHHUKOB KaTeTOpUM 3 HU3KHUH M cpen-
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HHUIl YpOBEHBb MO BCEM 3aBUCHMOCTSIM, BBI- M3 ONPOIIEHHBIX HE MOJBEPKEH HApKOTHUUE-
COKMH ypOBEHb TPYAOBOH 3aBUCUMOCTH CKOU 3aBUCHUMOCTH.

y 9 4enoBeKk U BBHICOKMU ypPOBEHb 3aBUCHU- HccnenoBanue 3aBUCHMOCTEH COTPYIHU-
MOCTH OT KypeHus — y 6 demoBek. HUKTO KOB KaTeropuu 5 OTpakeHO Ha PUCYHKE 3.
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Puc. 5. [lpoghuns evipasicennocmu 3asucumocmett y COmpyoOHUKo8 ¢ pasHblMU Kame2opusimu

Kaxk BuaHO 10 pricyHKY 3, 10 OOJBIIMHCTBY
3aBUCHMOCTEN COTPYIHHUKU KaTErOPUH 5 UMEIOT
HU3KHUI U cpeiHuil ypoBeHb. BbICOKUI ypoBEHb
3aBUCHMOCTH OT KypeHUsl Y 8 uelioBeK, OT 310-
PpoBorO 00pa3a )KU3HU —y 6 YENOBEK, OT aJIKOTO0-
J51—y 6 4eTIOBEK, OT JIIOOBHU — Y 4 UeNoBeK, BBICO-
Kasi 0011ast 3aBUCUMOCTD — y 3 4yeloBek. Takke
Cpeay COTPYNHHKOB C 5 Kareropuedl Oosblie
TeX, KTO O00JIaZaeT BBICOKOW 3aBHCHUMOCTBHIO
10 CPAaBHEHHUIO C COTPYIHUKAMH 3 KaTeTOPHH.
He ObU10 BBISBICHO COTPYIHHKORB C MHUIICBOH,
HapKOTUYECKOU U UIPOBOM 3aBUCHUMOCTBIO.

HccnenoBanne 3aBUCHMOCTEH COTPYAHH-
KOB KaTeropuu 7 Mo ypOBHSIM BBIPaKEHHOCTH
OTpPaXKEHO Ha PUCYHKE 4.

Nrak, cOTpynqHUKH KaTeropuu 7 HMEHOT
BBICOKUIl ypOBEHb CIEIYIOUIMX 3aBHCUMO-
creii: numesas (y 3 4elIoBeK), KOMIIbIOTepHas
(y 10 uenoBek), or kypeHus (y 3 d4enoBek),
OT 310poBOTO 0Opas3a xu3Hu (y 1 udenoseka),
or ankorons (y 6 4YeloBeK), OT TEJIeBU30-
pa (y 1 genoseka), ot ir00BH (y 7 YeIOBEK),
ot urpsl (y 7 4ernoBek), oOmiasi 3aBUCUMOCTb
BBICOKOTO YPOBHS — Y 6 YENOBEK.

[IpoBeneHHbI aHaIU3 MOKa3aj, YTO Y CO-
TPYAHUKOB C PAa3HBIMU THIIAMH AEATEILHOCTH
peo0IagaloT pa3Hble 3aBUCUMOCTH: y PYKO-
BonuTeneld B Oomblel cremeHn copMupo-
BaHa TPYyAOBasl 3aBUCHUMOCTb, Y COTPYIHHKOB

CITy>KOBI TOCMOTpa Yalle BCTPeYaeTcs 3aBUCHU-
MOCTb OT KypeHHUs1, Y COTPYAHUKOB, paboTalo-
IIMX ¢ TEXHUYECKUMH CPEACTBaMH, Yalle BCe-
TO BBICOKHMI YpPOBEHb KOMIIBIOTEPHOU, HTPOBOM
1 1F000BHOM 3aBUCHMOCTH.

[To pesynbraram uccienoBaHusi OBUT pac-
CYMTAH CPEJHMI Oayl A TOrO, YTOOBI BbI-
JEJATh OTIMYUS M0 BHUAAM 3aBHUCHUMOCTH
y pasHbIx Kareropuii cuin OTDB, u mocrpoeHsl
npo¢nH 3aBECUMOCTeH (puc. 5).

3HaueHust Hwke 11 IOKa3bpIBAIOT HU3KMI
YpOBEHb BBIPRKEHHOCTH 3aBHCUMOCTH, a OT
18 u BbIIIIEC OAJUTOB MMOKA3BIBAIOT BEICOKUN YPO-
BEHb 3aBUCUMOCTU. Kak BUAHO 1O PUCYHKY 5:

— Y THIINYHOTO NPEJNCTAaBUTENS COTPYIHH-
KOB 3 KaTerOpWH BBICOKHHA ypOBEHH TPYIOBOI
3aBUCHMOCTH, HH3KHH YPOBEHb pPEIIUTHO3-
HOH, KOMIIBIOTEPHOM, HAPKOTUYECKON U UI'PO-
BOI 3aBUCUMOCTH;

— Y THUIIUYHOTO NPEJCTABUTENS COTPYIHH-
KOB 5 Kareropuu BBICOKUI YpOBEHb HUKOTU-
HOBOM 3aBHCHUMOCTH, HU3KUU YPOBEHb MHILE-
BOM, pEJIUTHO3HOU, TPYIOBOM, JIEKAPCTBEHHOM,
KOMIIbIOTEPHOM, HAPKOTUYECKOH, TEIEBU3UOH-
HOW, WUTPOBOM 3aBUCHUMOCTSAMH M 3aBUCHMO-
CTBIO OT MEKITOJIOBBIX OTHOILIECHUI;

— Y THIIMYHOT'O IPEACTaBUTENSI COTPYIHUKOB
7 KaTeropuu BBICOKUI YPOBEHb BBIPAKECHHOCTH
KOMIBIOTEPHOH M  HUIPOBOM 3aBUCHUMOCTHIO,
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HU3KUH YpOBEHb pEIMIMO3HOM, JIEKapCTBEH-
HOW, HAPKOTWYECKOW 3aBUCHMOCTAMHU M 3aBH-
CHMOCTBIO OT MEKIIOJIOBBIX OTHOLIEHUH.

Taxum 00pazoM, y COTPYAHUKOB C Pa3HBIM
THIIOM JEATEIBHOCTH IPeo0IagaioT pasHbIe
TUTBl 3aBUCUMOCTH, TO €CTh IIOCTaBJIEHHAs
TUIOTE3a MOATBEPAUIIACH: 3aBUCUMOCTH 00y-
CJIOBJIEHBI TUIIOM JAEATEIbHOCTH.
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CBOHCTBA BHUMAHMUSA Y YYEHUKOB 6 KJIACCA
C HAPYHIEHUAMMU CJIYXA

pimaaxkoBa A.O, boiiko A.B.
@I'FOY BO «Mopckoti eocydapcmeennsiti yrusepcumem um. aom. I' 1. Hegenvckozoy,
Braousocmox, e-mail: alina.tsyplakova7l19@gmail.com

B crarbe mpencTaBiIeHBI Pe3yIbTaThl HCCICAOBAHNS BHUMAHMS, KaK BaKHEHIIETO ICHXHYECKOTo mpolecca,
KOTOPBIH SB/IACTCA OCHOBOM ISl BOSHUKHOBEHHMS M Pa3BUTUS KOTHUTUBHBIX (DYHKIMiA YenoBeKa: MbILIICHHS, Ta-
MSTH U T.1. BHIMaHHe urpaet BaXKHYIO POJIb B CTPYKType JII000H NesTeNbHOCTH, 00eCIIeunBast COCPEOTOUCHHOCTh
Ha Heil ICHXMYECKOH aKTUBHOCTH, a TaK)KE SIBISICTCSI OCHOBOIT /UIsi BOSHUKHOBEHUSI U Pa3BHTHS KOTHUTHUBHBIX (DYHK-
uuid. [espro uccneoBanus cTajlo U3yueHue CBOMCTB BHUMAHHUS Y JIeTel ¢ HapyIIeHUsIMHU cityXa. B nccienoBanuu
npuHsUH ydactie 10 ydeHHKoB 6 Kilacca ¢ HapyIICHUSIME CITyXa, 00yJaloIHecs B CIIeNUaIbHOH (KOPPEeKIHOHHOI)
o01eoOpaszoBarenbHOIl mKone-uHTepHate | Buaa r. BnaguBocroka. [{iis uccnenoBanus ObUTH BEIOpaHBI IBE METOIH-
KH: KoppekTypHast npoba «Konbua 3. Jlanmonsra» u meroauka «1ludposka» (1. Bekcnep). UccnenoBanue mokasa-
JI0, 9TO HU3KHE PE3yJIbTaThl 0 YPOBHIO NIPOLYKTHBHOCTH U YCTOHYMBOCTH BHHUMAHHSI OTMEUCHB! Y 4 IIIKOJIBHUKOB,
a'y 6 4eJIOBEK M3 IPYIIIBI ObLT BBIBICH CPEIHUI pe3ynbrar. Takke y 6 MKOIBHUKOB C HAPYLICHUSMH CIIyXa BBICO-
KU YPOBEHb NPOJYKTUBHOCTH M yCTOIYMBOCTH BHUMAHUSI, Y TPOUX — CPEIHUH YPOBEHb, y OJHOTO HIKOJIbHUKA —
Hm3kuil. [IpakTuaeckast 3HAYUMOCTE PAOOTHI COCTOUT B BO3MOKHOCTH UCIIOJIB30BAHUS PE3YJIBTATOB UCCIICOBAHUS
B IPAKTUYECKOH AEATEIBHOCTH CO LIKOJIbHUKAMH C OTPaHUYEHHBIMU BO3MOXHOCTSIMU 310poBbs (OB3).

KutioueBble ciioBa: HapyuieHus cJjiyxa, cBolicTBa BHUMAaHUSA, NPOAYKTHBHOCTH BHUMAaHHH, ycTOﬁ‘lﬂBOCTb BHUMaHUA

PROPERTIES OF ATTENTION IN PUPILS
OF THE 6TH CLASS WITH HEARING IMPAIRMENTS

Tsyplakova A.O., Boyko A.V.
Maritime State University named after adm. G.1. Nevelsky, Viadivostok,
e-mail: alina.tsyplakova7119@gmail.com

The article presents the results of a study of attention as the most important mental process, which is the basis for
the emergence and development of human cognitive functions: thinking, memory, etc. Attention plays an important
role in the structure of any activity, ensuring the focus of mental activity on it, and is also the basis for the emergence
and development of cognitive functions. The aim of the study was to study the properties of attention in children with
hearing impairments. The study involved 10 pupils of the 6th grade with hearing impairments studying in a special
(correctional) boarding school of the 1st type in Vladivostok. For the study, two methods were chosen: the proofreading
test «E. Landolt’s Rings» and the «Encryption» method (D. Veksler). The study showed that low results in terms of
productivity and stability of attention were noted in 4 schoolchildren, and 6 people from the group showed an average
result. Also, 6 schoolchildren with hearing impairments have a high level of productivity and stability of attention, three
have an average level, and one schoolchild has a low level. The practical significance of the work lies in the possibility

of using the results of the study in practical activities with schoolchildren with disabilities (HIA).

Keywords: hearing impairment, attention properties, attention productivity, attention stability, research

Takoll NMCUXMYECKUH Mpoliecc, KaK BHHU-
MaHHE — OCHOBAa BO3HUKHOBEHHMS U pa3BUTHUS
KOTHUTUBHBIX QyHKIWH. OHO HIpaeT BaXxKHEH-
IIYIO POJIb B CTPYKTYpE 1000 AESITEIbHOCTH,
a Ha Hel 00ecre4YnBaeT COCPEIOTOYCHHOCTD
mo00# nesrenbHOCTH [1].

[loaTomy, mpoOiiemMa wu3y4YeHWs] BHHMAa-
HHS JETel ¢ HapyLIEHUsIMU CllyXa BCerna
OblIa U OCTaeTCs aKTyalbHOH B IICHXOJIOTHH,
a UMEHHO B CYPIOIICHUXOJIOTHH U Cypaormena-
roruke. BHUMaHue uMeeT OOJBIIOE 3HAYCHUE
B O0OTraleHu! yJyaluxcs 3HAaHUSIMHU, YMEHUS-
MU U HaBBIKAMU U B PA3BUTUU UX JTUYHOCTH.

BaxxHBIMEH 0COOEHHOCTSIMU TIPOTEKAHHS
TICUXUYECKUX TIPOIIECCOB SBISAIOTCS M30Mpa-
TENbHOCTh U HANPaBICHHOCTH, TOATOMY 3TOT
XapakTep MCUXUYECKOUN NeATeIbHOCTH CBI3bI-
BAaIOT C TAaKUM CBOWMCTBOM HAallIEH MCUXHKHU,
Kak BHUMaHue. B oTnnuuum ot apyrux nosHa-
BaTeIBHBIX MPOIECCOB (BOCIPHUSITHE, TAMSTH,
MBITIUICHUE W T.II.) BHUMaHUE HE UMEET 0CO-

0oro cofiepkaHus, a TAK)KE HEJIEITMMO OT ITUX
MPOIIECCOB, MPOSBIISAACH KaK OBl BHYTPH HX.

Baumanue — 370 nCuxoQpU3NOIOTHIECKAX
MIPOIIECC, KOTOPBIH XapaKTepU3yeTcsl ero Ju-
HaAMUYECKUMH 0COo0eHHOCTMU. C MOMOIIBIO
Hero obecrieunBaeTcsi U30MPaTeIbHOCTh, CO-
3HATENBHBIA MO0 TOJIYCO3HATENbHBIN OT-
Oop To¥ wmHpOpPMAIUU, KOTOpas TOCTYIaeT
yepe3 opraHsl 4yBCTB [2]. BHnManue momora-
€T YEJIOBEKY BOBPEMsI pearpoBaTh Ha pa3HbIC
WU3MCHEHUsI HE TOJILKO B COOCTBEHHOM Opra-
HU3ME, HO ¥ B OKPYXarolllel cpele, a TakKe
CO3/1aeT HAWIy4YIlUe YCJIOBUS JJISl TICUXHYe-
CKOM nesTeTsHOCTH [3].

Baumanue MoxeT OBITH HEMTPOU3BOJILHOE,
MIPOU3BOJILHOE U MOCIEPOU3BOIbHOE [4].

HenpousBoibHOC BHUMaHHUE — BUJ, BO3-
HUKaoNUi 0e3 KaKuX-TO YCUJIUH deloBeKa
HE3aBHCUMO OT €r0 CO3HATEJIbHBIX Hamepe-
HHM, KOTOPBIA CBsI3aH C OOIIEH HalpaBiIeH-
HOCTBIO JINYHOCTH. B OCHOBE HENPOHU3BOJIb-
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HOI'O BHHMAaHHA JICKUT OpHCHTHpOBO‘IHLIfI
pediiekc Ha HOBBIM HMIIM HEOXKUJAHHO JeH-
CTBYIOIIUH pa3npaxutensb. C MOMOIIBIO 3TO-
ro BHaa oOecreuymBaeTcs OBICTpas W TIpa-
BHJIbHAS] OPUEHTAITNS YEJIOBEKA B TOCTOSHHO
MCHAIOIUXCA YCIOBUAX CPEAbl, I1O3BOJIAA
BBIACIATH TE€ €€ O6’beKTI)I, KOTOPBIC UMCIOT
HauOONBIINI KU3HEHHBIH CMBICT B HAaCTOS-
mee Bpems.

Korna yenoBek craBut nepen coOoi 3a1aqy,
CO3HATEJIbHO BBIPa0ATHIBAsl TpPOTpaMMy JAeH-
CTBHI A €€ pCIICHNA BOSHUKACT ITPOU3BOJIb-
HOe BHMMaHUe. Perienue 3ol 3amaun TpedyeT
OMpPENETICHHBIX BOJIEBBIX YCHIUHN IS «IIOTPY-
JKSHUSD B PaOOTy U BBHIITOHEHUS ee JIeHCTBHI.
AKTHUBHOE pETyIHPOBaHHUE TICUXMYECKUX TIPO-
LIECCOB — 3TO OCHOBHAS (DYHKIIUS IPOU3BOIEHO-
T'O BHUMaHWU, 6naroaapﬂ €MY YCJIOBEK aKTUBHO,
I/I36I/IpaTCJ'II)HO «U3BJICKACT» U3 NaMATU HYKHBIC
CBEJICHUS, BBIICISACT IIABHOE, CYLICCTBEHHOE
Y IPUHUMAET TPaBUIILHBIE PEIICHMUSI.

[Toce mpom3BONEHOTO BHUMAaHUS BO3HH-
KaeT TMOCJIENPON3BOIbHOE BHHMAaHHUE, KOTO-
pO€ BO3HHMKAET, KOT/Ia YeJIOBEeKa «3aTATUBACT»
pabora, a 3aTeM OH BBINIOJHSET ee 0e3 BoJje-
BBIX YCHIHMH (Hampumep, KOHCIEKTHPOBAaHUE
TekcTta). C HHUM CBSI3BIBAIOT HAWOOJBIIYIO
WHTEHCUBHOCTh W TUTIOJOTBOPHOCTH y4eOHOI
Y TPYIOBOW IEATENHHOCTH, @ TAKXKE BBICOKYIO
COCPEIOTOUYEHHOCTh Ha KAKOM-TTHOO ITpeIMeTe.

Tpu BHJa BHUMaHUSA, PACCMOTPEHHBIE
BBIIIIC, MEPEILICTAIOTCS MEXKIy COOOW M OIHu-
paroTcs ApyT Ha Apyra.

CBolicTBa BHUMaHHUS, XapaKTEpPU3YOIIHE-
Csl pa3HBIMH Ka4eCTBEHHBIMH IPOSBICHUSIMH,
HNMCIOT HEKYIO B3aUMOCBA3b, B KOTOpOI‘/‘I HUHOH-
BUJyaJbHOE BHUMAaHHUE 4YeJIOBEKa MpHOOpeTa-
€T OYCHb CIIOKHYI (DyHKIIMOHAIBHYIO CTPYK-
Typy. BeiensroT Takue cBOWCTBa, KaKk

- YCTOWYMBOCTH BHUMAHHS — CTIOCOOHOCTH
COXpaHATh COCTOSIHIE BHUMAHNSA HA KAaKOM-JTH-
00 o0BeKTe, mpenMeTe, ACSITEIBHOCTH, HE OT-
BJICKAsiICb U HE OCH36J'I$[$I BHHUMAHUEC B TCUCHUC
JUTUTENbHOTO BpeMeHu. Onpenensirbes mo otT-
HOIIIEHUIO K KAaKOMY-JIHOO OTHOMY OOBEKTY 3TO
CBOMCTBO BHHMAHHSI HE MOXeET. UelI0BEeK MO-
KET TEePeKIIoYaThCsl MEeXAy TpenMeTaMu
HJIK K€ BUJAaMHU JCATCIIBHOCTH, TCM HC MCHEC
oOIiee HampaBlIeHUE W CMBICHT JOJDKHBI OCTa-
BaThCs MOCTOSSHHBIMU. Ecnu denoBek Ha mpo-
TSOKEHUW ONpEIEeNIEHHOTO TepHoia BPEMEHHU
3aHUMAETCS OJHON WIIM HECKOIBKHMHU BHIAMHU
JESTeTFHOCTH /ISl JOCTIKEHHUS KOHKPETHOH
L[E€JIU, TO MOKHO TOBOPUTH O XOPOILIEH yCTOM-
YMUBOCTH €0 BHUMAaHU.

- COCPEIOTOYCHHOCTh BHHMMaHUs, (IIpoO-
THUBOIIOJIO)KHOE Ka4eCTBO — PAaCCESHHOCTBH),
MIPOSIBIISIETCS B PA3IMYUSIX, KOTOPbIE UMEIOTCS
B CTENEHH KOHIEHTPHUPOBAHHOCTH BHUMAaHUI
Ha OJHUX 00BEKTaX M €r0 OTBJICUYECHUH OT Aapy-
T'hX. COCpCI[OTO‘-ICHHOCTI) MOTYT Ha3bIBaTb

KOHICHTpaleil BHUMAaHUS, a 3TH TOHSATHS
paccMaTpHBaTh Kak CHHOHUMBI [5].

- TIEPEKITI0YaeMOCTh BHUMAHHS — 3TO TIepe-
MeIIeHNE BHUMAHHS C OTHOTO O0OBeKTa (Hei-
CTBHS) Ha IPYTOH 0OBEKT (IEHCTBUSA), KOTOPOE
MIPOUCXOANT CO3HATEIBHO U OCMBICIEeHHO. []e-
PEKIIIOUYEHIE MOXKET ONpeAeniaThecsi TpeboBa-
HUSIMH JIESITEIIBHOCTH WM HEOOXOIUMOCTBIO
BKIIIOYCHUSI B HOBYIO PabOTy, a MOXET OBITh
U B IIETISAX OTIBIXA.

- pactipenieieHre BHUMaHHUS — pacCpenoTo-
YeHUEe BHUMaHHS B 3HAYUTEILHOM IPOCTPaH-
CTBE, OTHOBPEMEHHOE BBITIOJTHEHHE HECKOJIBKO
BUJOB paOOTHl WM COBEPLICHUE HECKOJIBKUX
Pa3IUYHBIX IEUCTBUM.

- 00beM BHUMaHU — 3TO KOJIHYECTBO 00B-
€KTOB, KOTOPO€ MOXKET OBITh OTYETINBO BOC-
NPUHATO YEJIOBEKOM B JOBOJBHO KOPOTKHIMA
nepuoa BpeMeHn. OObeM BHUMAaHUSI 3aBHCUT
OT 0ocOOEHHOCTEl Marepuaia, KOTOpbIi BOC-
MIPUHUMAETCS KEM-TO, OT YMEHHS CYOBEKTa €ro
aHAM3UPOBATh M CHUCTEMAaTH3UPOBaTh, YyCTa-
HaABJIMBaTh B HEM JloTHYeckue cBs3u. Ilo mepe
JIaJIbHEHIIEro pa3BUTHS TAKMX YMEHUH, a Tak-
JKe B TPOLIECCe B3POCICHUsI 00beM BHUMAHUS
pacmupsiercs [4].

VY nereli ¢ HapyIICHUSIMU cliyxa OOJBIIIOE
3HaYeHNE UMEET 3PUTETHHOE BOCIPHUATHE, T10-
CKOJIbKY OO0JIbIIIast Harpy3ka Ipu 00y9ICHHUH JI0-
JKUTCS Ha 3pUTENBHBIN aHanu3arop. OcobeH-
HOCTHU BHUMaHWUSI IETEH ¢ HAPYILICHUSMH CITyXa
MOKHO KPaTKO 0XapaKTEepU30BaTh CICIYIOIIIM
obpazom [6].

- CHIXeHHBI 00beM BHUMaHHSA H3-32 BOC-
MPHUATHS B OAWH MOMEHT MEHBIIETO KOJH4e-
CTBa 3JIEMEHTOB.

- TpyaHoCTH nepekItoueHNsT BHUMAHHUS 13-
3a OONIBIIOTO BPEMEHHM Ha «BpabaTbIBaHHUEY,
YTO MOXKET NMPUBECTH K CHIKEHHOW CKOPOCTH
BBITIOTHSEMOM JesITENFHOCTH |, CIEA0BaTEIhb-
HO, YBEITMIEHHOMY YHUCITy OMIHOOK.

- [IpomyKTHBHOCTh BHUMAaHHS 3aBUCHT OT
n300pa3uTENLHON BBIPA3UTEIHLHOCTH BOCIPU-
HUMaeMOro MaTepuala, u3-3a 4ero JeTu ycBa-
WBAIOT MH()OPMAIIMOHHBIC TPU3HAKH, JETIAr0T
MEHBIIIE OITHOOK.

- MeHbliiasi yCTOWYUBOCTh BHUMAHUS, CO-
YeTaomascs ¢ 0OJIbIION YTOMIIEMOCTBIO U3-
3a BOCIIPHATHS WHPOPMAIMH Yepe3 CIyXOBOH
W 3pUTENBHBIN aHanu3aTophbl. Y neTel ¢ Ha-
PYUICHHSMH CITyXa TPH YTEHUH U TIPH 00b-
SCHEHUW Marepuaja He MPOUCXOIUT «3aMe-
HA» aHaJN3aTOPOB C BEAYIIETO 3PHUTEIHHOTO
Ha CIyXOBOH, ITO3TOMY y HHUX IOCTOSHHO 3a-
JIeHiCTBOBaHbI 00a aHaIMU3aTopa.

- TpynHoctu B pacupeneieHul BHUMAaHHUSA,
W3-3a CIIOKHOCTEH B TOM, YTOOBI OTHOBPEMEH-
HO CIyIIaTh U ITHACATh.

Lenpro wuccieqoBaHUS CTaNO0 HW3yYEHUE
CBOMCTB BHUMAaHUS Yy JETEN ¢ HapyLICHUSIMHU
ciyxa.
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3amaun UCCIeIOBaAHUS:

- PackpbITh BHHMaHUE Kak NCUXUYECKUI
MIPOIIECC JIMYHOCTH | €r0 CBONCTBA.

- BelsBuTh crnenududeckne 0COOCHHOCTH
YCTOMYMBOCTH W MPOAYKTUBHOCTH BHHUMAaHUS
Yy HIKOJILHHUKOB C HAPYILICHUSAMH CIIyXa.

- IIpoBectn wuccnemoBanue Asl OMpere-
JICHHUSI YPOBHS TMPOAYKTUBHOCTH W YCTONHYH-
BOCTH BHUMAaHUS IIKOJIHHHUKOB C HapyIICHUS-
MU CITyXa.

- [IponnTeprpeTnpoBaTh MOTydeHHBIE pe-
3yJbTAaThl MCTOAUK.

- IIpoBectn aHamu3 M chenarb BbIBOJX
10 pe3yJbTaTaM METOVK.

MaTepI/Ia.leI U METOAbI UCCTICAOBAHUA

MeTonbl WCCIENOBaHUS: TEOPETUYECKUI
0030p Hay4HO JIUTEPATyPHI IO TEME UCCIIEI0-
BaHUs, 0000IIEHNE W CPAaBHUTEIHHBIX aHAJH3
pPe3yabTaTOB MCCIICIOBAHUS, TECTUPOBAHUE,
METO MHTCPIIPETAINU.

B uccrienoBaHuy NpUHSIM yYacTHE IIKOJIb-
HUKH 6 KJlacca C HapyIIEHUSIMU CITyXa B COCTa-
Be 10 yestoBek: 7 MAJIBYMKOB U 3 IEBOYEK B BO3-
pacte 13-16 stet, oOydaromiyecs B CielnaIbHOH
(xoppekuroHHo) 00111e00pa30BaTEIbHON KO-
ne — unTepHar | Buna r. Bnagusocrtoka. Ilpen-
BapUTEIILHO y POIUTENEH OBUIO TOIYyYeHO CO-
IJIacue Ha YYacTHE UX JIETeH B UCCIICIOBAHUM.

Jug  peanmzanmuu 1ETH  UCCIIEAOBAHUS
OBLTH BHIOPAHBI IBE METOAMKHU: KOPPEKTYPHAS
mpoba «Kompma O. Jlanmonsray W MeTOAHMKA
«udposka» (. Bekcnep).

Pe3ynbTarhl ucenen0BaHus
U UX o0cy:KIeHne

Ha ocHoBanuu pe3ynbsTaToB KOPPEKTYPHOM
poOsl «Kompua . Jlanmoneray MbI momy4n-
T CIenyrollre AaHHBIe: HU3KHE Pe3yNbTaThl
10 YPOBHIO MPOAYKTUBHOCTH M YCTOHYHBOCTH
BHUMAaHHs OTMEYEHHI Y 4 IIKOIBHUKOB C Hapy-
LIEHUSMH CITyXa. TO TOBOPUT O TOM, YTO TEMIT
BBITIOJTHEHUST pabOTHI OBbUT HU3KUH, M OLIHOOK,
JIOMYIIEHHBIX B pabore OBLIO OYEHb MHOTO.
MOXXHO TIPEATIONOKUTh, YTO Ha ATOT MPOIECC
BIMSIET WCTOIIAEMOCTh BHHMAHHUSA, KOTOpas
IIPU U3HAYAIIBHO BHICOKOM COCPEOTOYEHHOCTH
SIBIISIETCSL  [IPOTPECCUPYIOIIUM  OcTallieHHeM
WHTEHCHUBHOCTH BHUMaHUS B IPOIIECCE BHIMOI-
HEHUS KaKOW-JIH00 NIeSTeIbHOCTH, N3-32 STOTO
peOCHOK He MoTpy’KaeTcs B padoTy, 4TO, COOT-
BETCTBEHHO BENET K €ro HU3KOW MPOMYyKTHB-
HocTH. Takyke MoOIIa OBIHATh PAaCCEIHHOCTD
BHUMAaHUS U3-3a HECIIOCOOHOCTH YNEPKHBAThH
BHUMAaHHE Ha OTHOM BHUJE JEATEIHHOCTH.

VY 6 4enoBeK U3 rpyIIbl OTMEUEH CPEAHUI
pe3ynbTaT, KOTOPBIA CBUIETENLCTBYET O CPEN-
HEW NPOAYKTUBHOCTH U YCTOMYNBOCTH BHUMA-
HUS. DTO TOBOPHUT O OBICTPOM TEMIIE BBINOJIHE-
HUS pabOThl C HAMMEHBIIIUM YUCIIOM OLTHOOK,
WM Ha00O0pOT.
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[To pesynpraram meromuku «Lugposkar
(1. Bexkcnep) 3admkcupoBaHo, YTO Y 6 LIKOJIb-
HHUKOB C HapyLICHUSMH CIIyXa BBICOKHH ypo-
BEHb IPOSYKTUBHOCTH M yCTOWYHMBOCTU BHU-
MaHUsl, Y TPOUX — CPETHUH YPOBEHB, ¥ OAHOTO
LIKOJIbHUKA — HU3KHH.

Huskoe u cpeaHue 3HaAYEHUsS TOBOPAT
0 HU3KOM 3pUTEIBbHO-MOTOPHON KOOpAWHALIUY.
Ha 3TO moBnusuI0 BBINONHEHHE IIKOIBHUKOM
3aJjaHusl «Ha CKOPOCTH», a HE «Ha KadeCTBOY,
MeIIaIee MepeKIoyar BHUMaHHEe W KOH-
LEHTPUPOBATHCS Ha CUMBOJIAX.

[Tocne 00pabOTKH pe3yNbTaTOB TPYIIIBI
MBI W3YYMJIM JUHAMHUKY pE3yJbTaroB IpyIl-
OBl JeTed C HapyLIeHUSIMH CllyXa IO KOp-
pektypHOit mpobe «Kompra O. Jlamgomsra»
n wmeromuke «llludposka» ([. Bekcruep).
ITo pexoMeHnmanusaM ncuxosora, MepByIo B Hc-
CJIEJOBAaHUU MBI UCTIONB30BATIN KOPPEKTYPHYIO
po0Oy «Kombia J. Jlanmonsray, TpeOyOIyTO
BBICOKOM KOHIIEHTpauuu BHuUMaHus. OOmiee
BpEMs BBIIIOJHEHUS] METOAUKU — 5 MHUHYT.

Mexty TecTHpOBaHUSIMH y JeTeil Obuia
BO3MOXHOCTh OTIOXHYTh M BOCCTaHOBUTH
CBOIO paboTocriocoOHOCTh. [locne, oHM BbI-
noxHuwm Metoauky «lludposka» (. Bekcne-
pa). OOuiee BpeMs BBINOJHEHNUS METOAUKU —
2 MUHYTHI.

JmHaMuka pe3ynpTaToB TPYMIIBI MO ABYM
METO/IMKaM MpeJCTaBlIeHa B TaOIuIle.

Takum 006pa3om, MbI OTMETHIIHU, UTO Y 6 HC-
MBITYEMBIX PE3YbTaThl yITyqLIHIINCh, Y 3 HE U3-
MEHMJIMCh, @ Y OJJHOTO HCHBITYEMOTO YXY/IIIN-
nuck. IIpuanHbl Takol TUHAMUKU MOTYT OBITh
pasHBIMHA, HO OJHHM HX CaMbIX TJIABHBIX
SIBIISTFOTCS:

1. BusyansHbele otnuuus Mmetoauk. Kop-
pekrypHast mpoba «Kompuma 3. Jlangonbray
BU3YaJbHO BBINIANT CIIOXKHEE, YTO MOXKET
MOBJMATH HAa SMOLMOHAIBHOE COCTOSIHHE HC-
meITyeMoro. B OmaHke O4YeHb MHOTO KOJIel]
MaJICHBKOTO pasMmepa, OJNH3KO PacIoIokKeH-
HBIX JIpYyT K JpYry, 4TO MeIaeT BHIOMpPAaTh
KOJIbIla C ONIpEIENEHHBIM pa3pbelBOM. boiee
TOT0, UCTIBITYEMbIE ITyTaJIX Pa3pbIB HAa 9 4acoB
¢ paspeiBamMu Ha 9 u 10 yacoB. A B METOJUKE
«Iupposkay (/1. Bekciep) cuMBOIBI HYXKHO
BITUCHIBATH CTPOTO oA IIudpamu, 4To HE MyTa-
€T TECTUPYEMOT'O U HE OTBJIEKAET €TO0.

2. Bpems BbmonHenus wmeroauk. Crox-
HOCTh KOppekTypHOU npoOsl «Kompia 3. Jlan-
JIOJIBTa» COYETACTCS C IOBOJIHO JUTUTEIbHBIM
BPEMEHEM BBINIOJIIHEHHS, KOTOPOE COCTABISIET
5 MHHYT, B TO BpeMs Kak B Metoauke «Lud-
poBka» ([l. Bexcnep) 2 MuHyTHl. 3a 5 MHUHYT
UCIBITYEMBIE yCTaBajH, MO3TOMY pe3yibTaT
YXyOIAICcs ¢ Kaxa0od MUHYTOU. B cBoro oue-
penp Mmetommka «llIudposka» (/1. Bekcuep)
BH3yaJIbHO HE CIIOKHAS M BPEMEHH Ha €€ BbI-
MOJTHEHHE HEMHOTO, TO PE3YyJIbTaThbl Y MHOTHUX
YAYYIIHITIC.
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JuHamuKa pe3yasTaToB Pyl IO KOppeKTypHO# npobe «Konbua 3. Jlangonsray
u meroauke «udposka» (. Bekciepa)

YpoBeHb yCTOMUNBOCTHU U YpoBeHsb ycToilunBoCTU JluHaMuka pe3ynsTaToB
Howmepa MPOAYKTHBHOCTH BHUMAHHSI | ¥ TPOIYKTHBHOCTH BHUMAHUS IIKOJTbHUKOB
UCTIBITYEMBIX | TI0 pe3yJbTaTaM KOPPEKTYPHOH | IO pe3yabTaTaM METOAUKH | C HapyIISHUSIMH CiIyXa
poOs! «Konbna 3. Jlanponsray | «IIudposka» (/. Bekcnep) 110 IByM METOJUKaM
1 Cpennuii Cpennuii He uzmenuncs
2 Huzkuit Bricokuit Viyumumncs
3 Beicokuit Beicokuit He u3menuncs
4 Cpennuit Cpenuuii He u3menuncs
5 Cpennuit Beicokuit Viryummncs
6 Cpennuit Beicokuit Viryummncs
7 Cpennuit Huzxwuii Vxynmmncst
8 Huzxwmit Cpenuuii Viryummncs
9 Huzxwi Bricokuit Viryummuncs
10 Huzkuit Bricokuit Viyqmumncs

3. BpaOareiBanue ucnbityeMbix. [Ipu Ha-
OMIomeHuN 3a KaKIbIM PeOCHKOM W3 TPYIIITHI
MbI OTMETHJIM, YTO TIOCJIE MEPBOW METOTUKH
IIKOJIbHUKHA CMOTJIH «BKITIOUUTBCS» B paboTy
U JIy4llie BBIIOJIHUTH CICAYIOUIYIO.

BriBoabI

Ha ocHOBaHMH TONYy4YEHHBIX PE3YJIBTATOB
WCCIIEIOBaHUSI MOXKHO CJHIelaTh CIETYyFOIIne
BBIBOJIBI:

- Bbicokuil ypoBeHb MPOIYKTUBHOCTH U
YCTOﬁqHBOCTH BHUMAaHUS MOXET COOTBETCTBO-
BaTb MPOTCKAHUIO MBICIUTECIBHBIX IMPOUECCOB
¢ OonpIIet ckopocThio. Takke 3TH 0COOEHHO-
CTH BHUMaHHS OyIyT CIIOCOOCTBOBATH YCIIEII-
HOH NeATeNbHOCTH AeTel B Oyaymux mpodec-
CHOHAJIBHBIX cdepax, rme (HaKTop CKOPOCTH
SIBJISICTCSI PEIIAOIIUM.

- IIKOMBEHUKH CO CpCAHNMU IOKa3aTCIAMU
YCTONYMBOCTH W MPOJYKTUBHOCTH BHUMAaHUS
¢ paboToil Ha CKOPOCTh CHPABISIOTCS XyXKe,
YTO MMPUBOAMT K HEYCIIEBAEMOCTH B IIKoJe. MM
HEOOXOMMM WHIWBUIYAIBLHBIN TeMN y4eOHOMH
JIESATSILHOCTH.

- I/ICHI)ITyeMble C HU3KUMU ITOKa3aTeCIIMH
MPOAYKTUBHOCTH U YCTOHYMBOCTH BHHMAa-
HUS MOTYT TPOSIBUTh CBOM CHJIBHBIE CTOPOHEI
(ctocoOHOCTH, YMEHVSI, HABBIKH H JApP.) B CBO-

€M HeHpO(PU3HOIOTHYECKOM TEeMITe, KOTOPbIH
COOTBETCTBYET OCOOCHHOCTSIM JieTel ¢ Hapy-
LICHUSIMHU CIIyXa.

[IpakTrueckas 3HaYUUMOCTb pa0OThI COCTO-
UT B BO3MOXKHOCTH HCITOJIb30BaHUsI PE3yibTa-
TOB WCCJICJIOBaHUSI B MPAKTHUYECKOW JIEATENb-
HOCTH CO IIKOJbHUKAMH C OTPaHUYCHHBIMU
BO3MOXKHOCTSIMH 310poBbst (OB3).
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IKOHOMHUYECKOE 3HAMEHUE NHHOBALIMOHHBbIX TEXHOJIOT U
KEJE3HOJOPOXHBIX CTAHIIUH

Jlynuna T.A., IlaxomoBa /I.A.
DPI'BOY BO «Cubupckuti cocyoapcmeaennwlii yuugepcumem nymeii cooouenusy, Hosocubupck,
e-mail: lunina@stu.ru, zarudnevadasha7@gmail.com

CrpeMUTENbHBIA POCT MHHOBALMOHHBIX TEXHOJOTHH HaOIIOmaeTcs BO Beex cdepax AEsATENBHOCTH, B TOM
YHCIIE ¥ Ha XKEJIC3HOAOPOKHOM TPAHCIOPTE, KOTOPHIH SBISICTCS OJHOW M3 BaKHEHIINX COCTABILIOMINX CTAOMIIb-
HOTO 9KOHOMHYECKOTO Pa3BUTHSI SKOHOMHKH CTpaHbl. VIHHOBAI[MOHHOE Pa3BUTHE Ha JKCIC3HOMOPOXKHOM TpAHC-
HOPTE SIBISACTCS CIIOXKHO-PEaTU3yeMbIM IIPOLIECCOM, B KOTOPOM 3a/ICiiCTBOBAaHBI PAOOTHHKH BCEX CMEXHBIX CIIyXKO.
B HayuHOIi cTaThe pacCMaTpUBAETCS ONPENeNICHIe HHHOBAIUH Ha jKeIe3HOJOPOKHOM TPAHCIIOPTE, a TaKiKe HHHO-
BAI[IOHHBIC TCXHOJIOTHH, BHEAPSCMbIC B PAMKaX MHBCCTUIIMOHHON MPOTPaMMbI HA JKCIC3HOJOPOXKHOM CTaHIIHH.
OO6s3aTeNbHBIM (PAKTOPOM Ha IYTH K HEPCIICKTUBHOMY Pa3BUTHIO XKEIE3HOAOPOKHBIX MEPEBO3OK SABIAIOTCS MPO-
rpeccuBHbIe TeXHOJIOTHH. CBOEBPEMEHHOE BHEIPEHHE TAKUX TEXHOJIOTHH IO3BOJISIET OOECIIEUHTh IepepadoTKy
BO3PACTAIOIINX 00BEMOB MEPEBO3OK B YCIOBUSX Pa3BUTHsI SKOHOMHKH B LIEJIOM I10 CTpaHe. B crarbe mpuBeseHs!
M3MCHEHUs, BIMAIOIIME HAa paboOTy Kak OTACIbHON CTaHLHHM, TaK M HA IIEPEBO30YHbINH MPOLECC HKEIE3HBIX 0O,
PAacCMOTpPEHEI YK€ BHEJPEHHBIC IIPOEKTHI H Pe3yIbTaThl JaHHBIX HHHOBAIMH. [IoMIMO y)ke BHEAPEHHBIX TEXHOIO-
THif, B CTaThe TAK)KE OMMCAHBI IIAHBI PA3BUTHS JKEJIC3HOIOPOXKHBIX CTAHIHII HAa CPEAHECPOUHBINA U JOITOCPOYHBIH
HEPHOI, UTO SBIACTCS BAKHOI HEOOXOAMMOCTBIO ISl TIOICPHKAHUST KOHKYPCHTOCIIOCOOHOCTH, MOBBILICHNS (P dek-
THBHOCTH UCIIOJIL30BAaHUS PECYPCOB OTPACIIH U JAIBHEHIIETO POIBETAHHUSL.

KiiioueBblie c10Ba: HHHOBAaLMH, TeXHHYeCKOe NlePeBOOpY:KkeHIe, HHPPACTPYKTypa cTaHIMH, 3P (PEeKTHBHOCTHL HHHOBALMI

ECONOMIC SIGNIFICANCE OF INNOVATIVE TECHNOLOGIES
OF RAILWAY STATIONS

Lunina T.A., Pakhomova D.A.
Siberian State University of Railways, Novosibirsk,
e-mail: lunina@stu.ru, zarudnevadasha7@gmail.com

The rapid growth of innovative technologies is observed in all areas of activity, including railway transport,
which is one of the most important components of the stable economic development of the country’s economy.
Innovative development in railway transport is a complex process that involves employees of all related services.
The scientific article discusses the definition of innovation in railway transport, as well as innovative technologies
introduced as part of the investment program at the railway station. Progressive technologies are an obligatory factor
on the way to the future development of rail transportation. The timely introduction of such technologies makes it
possible to ensure the processing of increasing traffic volumes in the context of the development of the economy as
a whole in the country. The article presents the changes that affect the operation of both a separate station and the
transportation process of railways, already implemented projects and the results of these innovations are considered.
In addition to the technologies already implemented, the article also describes the plans for the development of
railway stations for the medium and long term, which is an important need to maintain competitiveness, improve the
efficiency of the industry’s resource use and further prosperity.

Keywords: innovations, technical re-equipment, station infrastructure, efficiency of innovations

B ycimoBusx ¢popMupOBaHHUS COBPEMEHHOM
SKOHOMHKH, BO BCEX Pa3BUBAIOIINXCA CTpaHaXx,
C Ka)XJIbIM TOZIOM BO3pPAcTaeT TEMIT BHEAPEHHUS
WHHOBAllMOHHBIX TEXHOJNOTWH, (opMupyer-
Cs1 MHHOBAIIMOHHAsI MOJUTHKA, HAIpaBICHHAs
Ha ycrneuHoe (QpyHKIHOHHpOBaHUE Bcex cdep
JESITeNbHOCTU CTPaHbl. 3ajadyaMM, BO3JIOKEH-
HBIMH Ha PYKOBOJUTENS 00O pa3BHBaio-
IIelics KOMIIaHUM SBJISIIOTCS] CHUKEHHE TIPOH3-
BOJICTBEHHBIX 3aTpar, CTUMYJIUPOBaHNE HOBBIX
noTpeOHOCTEN KOMIIAaHNH, YBETUUEHHE pa3Me-
pa npuOBLIH, NOAEPKAHNUE U POCT KOHKYPEH-
TOCIIOCOOHOCTHU MPENIPHUSITHS, a TAKIKE OCBOE-
HUE€ HOBBIX PBHIHKOB M NPUBJICYCHHE KITUEHTOB.
B »ToM cnydae, uHHOBauuu OymyT CIIYyKUTh
AHTUKPHU3UCHBIM (pakTOpPOM JJIsl pa3BHBAlOILIe-
rocs NpeanpusaTHsL.

JKene3HoJOpOKHBIM  TpaHCIIOPT HEOCIIO-
pPUMO OKa3bIBAa€T OAHO W3 KIIFOYEBBIX 3HAYE-
HUW Ha 3KOHOMMKY cTpaHbl. MccnenoBanus,
3aTparuBaroiIie BOMPOCH HHHOBAI[MOHHOTO
Pa3BUTHUS  KEJIE3HOAOPOXKHOTO  TPaAHCIIOpPTa
CTaHOBATCSI HanOoJIee BAYKHBIMH JIJIST OTPACITH.
B cBs3u ¢ 3TUM CTaHOBUTCS aKTyaJIbHBIM BO-
mpoc 00 MHHOBAIIMOHHBIX BHEAPCHUAX Ha JKe-
JIE3HOJOPOKHOM TPAHCIIOPTE.

MHHOBalMOHHOE pa3BUTHE KEJE3HOIO-
POKHOTO TPAHCIOPTa B LEJIOM U KOMIIAHUU
«OAO PX]I» ocymiecTBisieTcss BO BCEX Ha-
MPaBIEHUSIX JIEATEIHbHOCTH W HAIPaBJICHO
Ha TIOBBIIEHHE O0€30MacHOCTH, KOHKYpPEHTO-
crocoOHOCTH W APQPEKTUBHOCTH KEJIe3HO-
JIOPOXHBIX MEPEBO30K. DTO YTOYHUI B CBOEH
crarbe npodeccop Jlanmuayc b.M., onpenenus
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WHHOBAIIMU HAa YKEJIE3HOAOPOKHOM TPAHCIIOP-
T€, KaK CHUCTEMY «IPOPBIBHBIX YIy4IICHUN
B CO3JaHUU HOBBIX TPAHCIOPTHBIX MPOAYKTOB,
JKENE3HOIOPOXKHOM TEXHUKU M TEXHOJIOTHH,
COBEPILIECHCTBOBAHUE IIPOLIECCOB YINPABICHUS,
HaIlpaBJICHHBIX Ha OTKPBITUC HOBBLIX BO3MOX-
HOCTe 17 pocta 3(H(HEKTUBHOCTH JKEIE3HBIX
nopor» [1].

enpto maHHOTO HCCIENOBAHUS SBIACTCS
aHAJIU3 BHEIPSEMBIX WHHOBAalMOHHBIX TEX-
HOJIOTMM M KX BJIUSHUE Ha 3KOHOMHYECKOE
pa3BUTHE KEJIC3HOJOPOKHOTO TPAHCIIOPTA.
Hns nocTuKeHus yKa3aHHOM LIEJIM B CTaTbe
MOCTAaBJICHBI CIAEAYIONINE 3a]Iauu:

— HUCCIIEOBATh BIUSHUE MHHOBALMOHHBIX
TEXHOJOTHMH Ha Pa3BUTHE >KEIE3HOIOPOXKHO-
ro TPaHCHOPTa;

— BBIIBUTH OCHOBHBIC ITPEMMYIICCTBA BHEC-
APCHUA MHHOBAIITMOHHBIX IIPOCKTOB;

— paccMOTPETh IUIAHBI Pa3BUTHUA >KEJIE3-
HONOPOXXKHBIX CTAaHLIUA HA CPEAHECPOUHBIN
U JIOJITOCPOYHBIN TIEPUO/I.

MarepuaJibl U METOAbI HCCJIETOBAHUS

MeTonoaorn4eckoi OCHOBOM CTaThbU BbI-
CTYIAaJM Pe3yNbTaThl HAyYHBIX MU3BICKAHUH OT-
CUECTBEHHBIX M 3apYyOCKHBIX yUeHBIX U (hyH-
JaMEHTAIbHbIE TIOJIOKEHUSI — OOIIEeHAayYHOMH
MeToAoNorud. Jlns peleHus MOCTaBICHHBIX
3aJ1ad UCIOB30BAJICS METOJ CHCTEMHOTO aHa-
7M3a, METO/I CpaBHEHUs, Oecena ¢ PyKOBOAH-
TEJSIMH YKEJIE3HOJJOPOKHOM CTAHIIUH, a TAKXKe
METOJ] HM3YyYEHHs JIMTEpaTyphl, JOKYMEHTOB
U pe3yNbTaToB AEATEIEHOCTH.

OCHOBHBIM CTPaTETHYECKUM JOKYMEHTOM
B 007acT WHHOBAallMOHHON JEATEIhHOCTH
OAO «PX]Jl» smusgercs KomrmiekcHas Tpo-
rpaMMa MHHOBAIIMOHHOTO Pa3BUTHS XOJIHH-
ra «PX]/I» na mepuoa go 2025 roma (KIINP-
2025, yTBepXkIeHa COBETOM JIHUPEKTOPOB
OAO «PX]I» 26 deBpans 2020 1) [2].

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

KenezHomopoxHasi CTaHIUSA SABISIETCA Be-
OyIIAM 3B€HOM B OCYIIECTBIICHUU IIEPEBO3KU.
Ot ycroitunBoi paboTHl CTaHIMH, 0COOCHHO
COPTUPOBOYHOM, 3aBHCUT HE TOJIBKO paboTa
JIOPOTH U TPAHCIIOPTHOTO KOPUIOPA, HO U pas3-
BUTHUE SKOHOMUKH CTPaHBbI.

AHanusupyeMasi CTaHIUSI IO OCHOBHOMY
Ha3HAUYEHHUIO W XapakTrepy paloThl SBISETCS
BHEKJIACCHOM JBYCTOPOHHEH COPTUPOBOYHOM
CTaHLMeH, paboTarouieil Ha MATh HaIpaBlie-
nuil. Ilocnennee macmtabHOE TEXHHYECKOE
[IEPEBOOPYKECHUE CTAHLUUHU OBUIO 3aBEPLICHO
B 2010 r.: Ha YeTHOW U HEYETHON COPTUPOBOY-
HBIX TOpKax. BBenmena B aKkcInTyaTannio ropod-
Has aBTOMaTH4ecKas IIeHTpanu3alnus C BeJe-
HUEM HaKOMJICHHsI BarOHOB B COPTUPOBOYHBIX
napkax, TOpPOYHBIM MPOTrPaMMHO-3aal0LIIM

YCTPOMCTBOM, YCTpPOMCTBAMM  YIIpaBJIE€HUS
MPHIIETHHBIM TOPMOKEHUEM U BarOHHBIMU 3a-
METUTENSIMU, CHCTEMOW KOHTPOJISI 3aIloIHe-
HUSI yTeW cOpTUpOBOYHOTO Mapka. Ha nanHoe
TEXHUYECKOE epeBoopykenue 3a 10 et Obu10
noTpadeHo okosno 840 miH. pyo.

CBoeBpeMEHHOE BBITNOJIHEHHE PAa0OT TIO
PasBUTHIO MHQPACTPYKTYphl CTaHLUH IO3BO-
mto obecreunBarh TepepabOTKy Bo3pacTta-
IOIMX OOBEMOB BAarOHOTIOTOKOB W BBICOKHUI
YPOBEHB IKCILTyaTaIllHOHHON pabOThI Ha y4acT-
Kax JKeJIE3HOM JOpPOrd U MO3BOJWIO CTaHUUU
CTaTh OJHOM U3 CaMBIX COBPEMEHHBIX U TEXHO-
JIOTHYHBIX COPTUPOBOUHBIX CTAHLUI HA CETH.

Omnepexaroriee MEPCIEeKTHBHOE Pa3BUTHE
WHQPACTPYKTYPHI JKEIIE3HOMOPOKHOW CTaH-
MU SBJSIETCS HACYIIHOM HEOOXOIMMOCTHIO
Uil obecrieueHns CTaOMIBHONH paboThl Ke-
JIE3HOM JOporu. OTO MOATBEPHKAEHO MHOIO-
JIETHUM TIOJIOKUTENBHBIM OIBITOM PalOTHI.
CraHusi OdYeHb 4YacTO CTAaHOBHTCS OJHOM
13 MIePBOUCIIBITATENIE HHBECTHIIMOHHBIX MPO-
€KTOB KEJIE3HBIX JJOPOT.

Tax B 2022 rogy B COPTUPOBOYHOM IapKe
«C» OBUIO yCTaHOBJICHO OallOYHOE 3arpa<ia-
rotee yctporctBo «b3VY IV», npeana3zHaueH-
HOE JUIsl OCTAHOBKH W 3aKPEIJICHHsI BarOHOB
M OTIICTIOB C LIENBI0 MPEeXyNpPeKIeHUS X BbI-
XOZa 3a TPEAeINbl TONEe3HON IIIMHBI COPTHPO-
BOYHBIX ITyTEH.

JlanHOE MeponpusaTHE TO3BOJIUIIO:

— HCKIIOYUTH PYYHOM Tpyd IepcoHana B
OITaCHOM 30HE;

— WCKITIOYWTH PHUCKH BBIXO/Ia BAaroHOB 3a
MpEIEbl MOJE3HON JITTUHBI Ty TH;

— TOBBICUTH o0ecredueHne Oe30MacHOCTH
JIBIDKEHMSI TIOE€3/10B 3a CUET HCKJIIOYEHHS HC-
TMI0JIb30BaHMSI OXPAHHBIX TOPMO3HBIX OAIIIMAKOB;

— COKpaTWTh BpeMs Ha OINEpalny 10 Ma-
HEBPOBOW paboTe B pailoHE BBHITSHKEK (HOpMU-
poBanus (hopMHpOBaHHE IMOE3/I0B, TEpecTa-
HOBKa I'pyMIl BarOHOB, MOATATHBAHNE BarOHOB,
nojjaya BaroHOB Ha pPEMOHTHBIE TIO3MIIMN)
3a CUET WCKJIIOYCHHUS ONepanuid Mo ykianke/
yOOpKe OXpaHHBIX TOPMO3HBIX OaIlIMaKkoB CO-
CTaBUTEJIEM IT0E3/I0B;

— COKpaTUTh BpeMsI Ha OTIepaIliH 110 3aKpe-
mwieHuo 10 30 MuH.

B 2020 rony Hauamach ONBITHAs 3KCILIY-
aTal¥d HMHTEPAKTHMBHOIO TOPOYHOIO IIyJb-
ta (III'M) Ha dYeTHOW COPTUPOBOYHOU TOpKE
craHuuu. YcraHoBka naHHoro III'U sBnsiercst
OMHUM U3 MOAYJeH KOMIUIEKCHOTO IIPOEKTa
«u¢posast copTUpoBOUHAs CTaHIMs», pea-
JU3yeMOro B PaMKaxX WHBECTUIIMOHHOW Ipo-
rpaMMbl OAO «PXK/I». [lyast mpencrasnser
c000¥ KOMIUIEKC, COCTOSIINNA M3 HECKOIBKHUX
MIPOMBIIINIEHHBIX KOMIBIOTEPOB C CEHCOPHBIM
9KPaHOM.

Vnpasnenue 1II'1 ocymecTBisieTcs: TOIb-
KO OJIHUM JIE)KYPHBIM 110 COPTUPOBOYHOI TOp-
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ke. ONTUMAIBHBIM PEXUM KOHTPOJIS U YIpaB-
JIEHUsI POCITYCKOM Ha TOpKe IM0J] yNIpaBJICHUEM
OJTHOTO OIlepaTopa BO3MOXEH Onaromaps Mu-
KpOIIPOLIECCOPHOMY TOPOYHOMY HHTEPAKTUB-
HOMY IIyJbTY, KOTOPBI HMCKJIIOYAET BO3MOXK-
HOCTb OCTAaBJICHHS CTPENIOK M 3aMeJIuTeNeil
B HEaBTOMAaTH3UPOBaHHOM pexrMe. CoBMeCT-
HO C HWHTEPAaKTUBHBIM IYJBTOM BHEJPEHBI
MOAYJIM aBTOMATU3allMM MAaHEBPOBBIX IHeEpe-
IBIDKEHUH TI0 TOPKE W PacIIUPEHHBIH O0OMEeH
¢ ACY craamun [3].

[Ipenmy1iecTBa HHTEPAKTUBHOTO MyJIbTA:

— aBTOMAaTUYECKUI POCITYCK;

— YIIpaBJIEHHUE MaHEBPaMH;

— KOHTPOJIb IEPEBOAA YCTPOUCTB B PEXKUM
«aBTOMATY;

— UCKIJIIOYEHHE OINOOK, CBSA3aHHBIX C 4Ye-
JIOBEUECKUM (hakTopom;

— OTCYTCTBUE MOTPEOHOCTH (U3UYESCKOMN
nepepadOTKM MyJbTa TpH  PeKoH(Urypa-
LY TOPKHU.

Bueapenue I1I'M no3BosnI0 ONTUMHU3HAPO-
BaTh IITAT ONEPATUBHBIX PAOOTHHUKOB JJIS Tie-
pexoma Ha ymHpaBJeHHE POCITYCKOM BaroHOB
B OJIHO JIMIIO.

B 2022 r. mocne mpoxoxaeHus yCIemHoM
ONBITHOHN AKCIUTyaTalluu y>K€ BHEAPEH HHTE-
PAKTUBHBIN MYNBT U HA HEYETHOU COPTUPOBOU-
HOM TOpKe CTaHIIUH.

ExxeronHo pa3zpa0aTbIBalOTCS M BHEAPSAIOT-
Cs MHHOBAIIMOHHBIE MPOEKTHI, pe3yJabTaTaMU
KOTOPBIX CTAHOBUTCSI yBEJIMUEHHUE IPOILYCKHOM
CIIOCOOHOCTH CTaHIINHU, yTydIlIeHHe TIoKa3are-
JIe IKCIUTyaTallHOHHOW paboThl, yBeTUYEeHUE
YYaCTKOBOM CKOPOCTH IOE€3/10B, YBEJINYEHUE
uX Beca U JUMHbL. [Ipy 3TOM moBwIIaeTcs Ka-
YEeCTBO IAHUPOBAHMSI, ONITUMHU3UPYETCA IITAT
pabOTHUKOB M COKPAIAIOTCSl IKCILTyaTalloOH-
HBIE PacXO[Ibl, & TAKKE COKPAIIAIOTCS PACXObI
Ha PEMOHT U 3aMeHY 00OpYIOBaHHS.

Ve ceifuac CylIecTBYIOT ILJIaHbI Pa3BU-
THUS JKEJIe3HOJOPOKHBIX CTAaHIMHA Ha CpeaHe-
CPOYHBIN U JOITOCPOYHBIN IIEPHOL.

B cpennecpouHoM mnepuone IIaHUPOBA-
HUS TPEeayCMOTpeHO BHeapeHue «CHCTeMBbl
KOHTPOJIS ¥ TIOATOTOBKH HH(OPMAIUH O Tiepe-
MEILIEHUsIX BarOHOB U JIOKOMOTHBOB Ha CTaH-
1un B peaigbHoM Bpemenu» (CKIIN I1BJI PB).
[Iporpamma paspabortana g peanuzaluu
3aJa4M BEJCHMs BaroHHOW Mopenu ¢ uHGOp-
Malued «OT Kozneca». BHenpeHue cucteMbl
CKIIA TIBJI PB mo3BOAMT ONTUMHU3UPOBATH
(hyHKIIMY TT0 BBOAY W Tepenade WHQpOpMAaIuu
B aBTOMAaTH3UPOBAaHHBIE CHCTEMBI M OTYETHBIE
¢dopmbl (BBOI OyleT HpPOM3BOIUTHCS B aBTO-
MaTH4ecKOM pexuMe 0e3 ydacTus orneparopa
o 00paboTKe Mmoe3aHON HHpOpPMAITUH):

— IOHOMEPHON KOHTPOJb ABMXECHHSI MOJ-
BIDKHOTO COCTaBa B IIapKax CTaHUUU B pe-
aJTbHOM BPEMEHH 3a CHeT BeleHHUs LU(POBOii
MO/IENN TTOJIOKEHUS MOJIBUAKHOTO COCTaBa, CO-
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CTOSHUSI HAIOJBHBIX YCTPOKMCTB W Tmepenady
uHpOpMAIIMA B CMEXKHBIC aBTOMAaTU3UPOBaH-
HBIE CUCTEMBI;

— KOHTPOJIb Havajia/OKOHYaHHUS TEXHOJIO-
TUYECKUX OIEpannii C MOBUKHBIM COCTaBOM;

— TMOHOMEPHOH KOHTPOJIb MOJaBaeMOro/
yOUpaeMoro MmoJBUKHOTO COCTaBa Ha/C MyTeH
HEOOIIEro MOJIL30BaHHS;

— (opMupoBaHHE TIOHOMEPHOTO COCTaBa
moe3/ia Jiisl IOATOTOBKH K OTTPAaBJICHUIO (Te-
JIETpaMMO-HaTyPHBIN JIUCT TPy30BOTO ITOE37a).

Moaynb IJIaHUPOBAHUS U KOHTPOJS OT-
npasneHuss mnoesnoB (ITuKOII) mnosBomser
00ecreunTh:

— (hopMupoBaHHUE MPEUIOKEHUIN IS TIPH-
HATHUS YOPaBICHYECKUX pEIIeHHH To Tepe-
pactpeneleHni0 UMEIOIINXCA PECYpPCcoB (M3-
MEHEHHe TulaHa (OPMHUPOBAHMS IOC3JIOB,
BBIJICJICHHUE JOTOJHUTEIBHBIX HUTOK B BapH-
AHTHOM rpaduKe JBUKEHUS IOE3/I0B);

— ABTOMAaTHYECKYI0 TOABSI3KY JOKOMOTH-
BOB ¥ JJOKOMOTHBHBIX OpHUTaJl K TNIAHUPYEMBIM
K OTmpaBieHuio moe3gaMm Ha ypoBHe 100%
C Y4ETOM yCTaHOBJIEHHBIX HOPM 00OpOTa JIO-
KOMOTHBOB 10 CTaHIIUU M UCKJIFOUCHUS HEPO-
W3BOJIUTENBHBIX MOTEPh B pabOTE JIOKOMOTHUB-
HBIX OpHranm;

— ¢opMupoBaHHE OYePEeTHOCTH pacdop-
MHUPOBaHMS H IUIAaHA TI0€31000pa30BaHU
C VYE€TOM JJIUTEIHHO TPOCTAHWBAIONIIUX Baro-
HOB C II€TbIO BBITIOJHEHHUS HOPMATUBOB IPO-
CTOS U CPOKOB JOCTABKHU.

IlepcniekTHBHON HMHBECTHULMEH B CpeaHE-
CPOYHOM ITEPHO/IE SABIISETCS YCTAaHOBKA Ha ITOI-
xXomax K craHnuu «/HTerpupoBaHHOTO MOCTa
aBTOMAaTHU3UPOBAHHOTO TpUEMa U JAMArHOCTH-
KH TIOJBUKHOTO COCTaBa Ha COPTUPOBOYHBIX
cranmusix» (IITICC) u xomIuiekca TemIoBOM
nuarHoctuku <«IIAYK». JlanHoe cpenctBo
JMUATHOCTHKH TIO3BOJIIET MaKCUMAallbHO aBTO-
MaTHU3UPOBAaTh TEXHUYECKUNA U KOMMEPUYECKUI
OCMOTp, OpPTaHU30BaTh CIUIONTHOW KOHTPOJb
U BBISBJIICHUE HEHUCIPABHBIX BaroHoB (KOH-
TPOJb TEXHUYECKOTO COCTOSIHUS Y3JIOB TOJ-
BIDKHOTO COCTaBa, MOHUTOPHHT TabapuTOB,
TeOMETpUH U 1e(PeKTOB TOBEPXHOCTH KaTaHUS
KoJIeC, KOHTPOJIb BECa BaroHa, yCTaHOBIIEHUE
(akToB cMeleHus Tpy3a) [4].

JlaHHOE MEpOIpHUATHE IO3BOJIAT COKpa-
TUTh BpeMsi O00pa0OTKHM COCTaBOB B MapKax
MPHUOBITHS W TPHEMO-OTIIPABOYHBIX MapKax,
a TaKk)ke MOBBICUTH MTPOU3BOAUTENBHOCTH TPY-
Jla TIpUYacTHBIX paboTHHKOB. Takke maHHOE
MEPOINPUATHE TMO3BOJIUT MCKIIIOUUTh TEXHHUC-
CKMI U KOMMEPYECKHA OCMOTp B IapKax IpHU-
OBITHS CTAHIIUH.

Ha monrocpounslii mepuon paccmarpuba-
€TCSl MEpOTIPHUATHE POOOTH3AIMH TEXHOJIOTH-
YeCKOTo Iporecca 0OpabOTKH IOABMKHOTO
COCTaBa, MOCje BHEAPCHUS aBTOMAaTU3UPOBaH-
HOM CHCTEMBI 3aKpETUICHUSI COCTAaBOB, paclell-
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KM BaroHoB Mpu pacOPMHUPOBAHHH COCTaBa,
m1arOpMbl JIJISL  COSNUHEHYsI/pa3beIMHEHUS
TOPMO3HBIX pyKaBOB BaroHOB. llomoOHbIe
H300PETCHMsI TIO3BOJISIOT TOBBICHTH 3(Pdek-
TUBHOCTH HCIIOJIb30BAaHUSI PECYPCOB OTPACIIH,
00ecreunTh CHIKEHHUE TPAHCIIOPTHBIX U3NIEP-
JKEK M TOBBIINICHUE Ka4eCTBA OOCITY)KHBAHUS
KJIIUEHTOB, COXPaHUTh KOHKYPEHTOCIOCO00-
HOCTh W TIPHBIICYh HOBBIX MOTpeOuTeneit yc-
ayr OAO «PX» [5].

B crarse mpoaHanu3npoBaHBl WHHOBAIIH-
OHHBIC TEXHOJIOTHH, BHEJIPSIEMBIC Ha JKEJIC3HO-
JIOPO’KHOM TPaHCHIOPTE, a TAKXKE WX BIUSHUE
Ha DKOHOMHYECKOE Pa3BUTHE OTPACIH, BBISB-
JICHBl OCHOBHBIE TPEUMYIIECTBA BHEIPEHUS
TEXHOIIOTHH, a TaKKe PACCMOTPEHBI IUIAHBI
pPa3BHUTHUS KENE3HBIX JOPOT HA CpemHEeCpod-
HBIM U goiarocpodHblit nepuon. CBoeBpeMeH-
HOE€ BHEJPECHHE TaKWUX TEXHOJIOTHH TO3BOJIS-
eT obecrneunTh NepepaboTKy BO3PACTAIOIIUX
00bEMOB TIEPEBO30K B YCIOBUSAX Pa3BUTHS
SKOHOMHKH B IIEJIOM TI0 CTpaHe.

BriBOg

Ha ocHOBamMM TpOBENEHHOTO aHATU3a,
MOXKHO CIIeJIaTh BBIBOXI O TOM, YTO BHEIPCHUE
WHHOBAITMOHHBIX TEXHOJOTHH SIBISETCS Ha-
CTOATENLHOM Mepoil AJisl MoAAep KaHUs CyIle-
CTBYIOIIEH MHPPACTPYKTYPHI U ILIONOTBOPHO-
TO pPa3BUTHS >KEIE3HOJOPOKHOTO TPAHCIOPTA.
HHHOBaIMOHHOE pa3BUTHE OKa3bIBAET IIOJIO-
KHUTEITLHOE BIUSIHUE HA YCIOBUS Tpyna pador-
HUKOB, TIOBBIIIACT UCTIOJIHEHHUE HOPM OXPaHbI
TPYyZa, 4TO SIBIISIETCS BAXKHOH, HEOThEMIIEMOM
COCTaBIIIONICH PabOThI  KENE3HOAOPOIKHOTO
TpaHCHIOpTa — 0OBEKTa TOBBIIIEHHON OMAaCHO-

cru. Taxke HEOOXOOMMO OTMETHUTH, YTO HHHO-
BallMOHHBIC MPOEKTHI, pPeau3yeMble Ha CTaH-
IIUH, KaK TPABHJIO COKPAIIAIOT 3aTparhl Tpyda
1 DKOHOMSAT (HOHIT OTIIATHI TPYAa U OTUUCIICHIS
Ha CONHWAaJbHBIE HYXIBL. ITO 00YCIOBICHO
cnenu(UKON  XO3SMCTBEHHON JCATEIILHOCTH
CTaHIIUK, KOTOpasi Ha CBOeM OajlaHce HE MMEET
OCHOBHBIX (POH/IOB, HE TPATUT MaTEPUATBHBIX
pecypcoB Ha WX oOcCHyXuBaHHe. 3apaboTHas
[UIaTa ¢ OTYMCIIEHUAMU cocraBisieT 10 90% ee
pacxomoB. OHAaKO mepepadoTKa BarOHOB U IPO-
ITyCK TOE3/I0B BIUSIOT Ha paboTy BCEX CMEXK-
HBIX XO3SIICTB >KEJIE3HOAOPOXKHOTO TPAHCIIOP-
Ta, TIOTOMY OCHOBHOUM 3(dexkT WHHOBaLWi
MIPOSIBIISIETCS B PE3YJbTarax padoThl TUPEKIIUU
JIBIOKEHHUS B 1IE€JIOM, 4 TAKXKE JIOKOMOTHBHOI'O
Y BarOHHOTO XO3SHCTB, TO €CTh BIMSIOT Ha (-
(eKTHUBHOCTH Pa0OTHI BCEH KOMITAaHHH.
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AHAJIN3 PEAJIM3AIIUUN CTPATET'UU DHEPI'OO®PPEKTUBHOCTHU

B TPAHCIIOPTHOH KOMIIAHUH
CesepoBa M.O., Kongakosa IN.10.

Cubupckuil eocyoapcmeennblll yrusepcumem nymeiti coooujerus, Hosocubupck,
e-mail: ldingo@mail.ru

ABTOpaMH B CTaThe PACCMOTPEH OJMH U3 KIIOYEBBIX (HaKTOPOB [0 CHIDKCHHIO PAacXo/ia MOTPeOICHNUs TOILTHB-
Ho-3HepreTuueckux pecypcoB B OAO «Poccuiickue xene3Hsle Joporu» — sHeprocoepexxenue. OnpeneneHsl oc-
HOBHEBIE [I0Ka3aTelIH Pe3yJIbTaTHBHOCTH YHEProcOepexeHnst 1 TpeOOBaHNs, yCTaHOBJICHHBIE K HEMYy Ha 3aKOHOJA-
TeJNILHOM ypoBHE. PaccMorpena «uepretuueckas crparerus OAO «Poccuiickue Keae3Hble TOPOTH» Ha HEePHOL
10 2030 rozga u Ha nepcrekTuBy 10 2035 rofa», BblAEIEHbI OCHOBHBIE HAINpaBlIeHUs (pOpMUPOBaHUS MEPOINpPHUs-
THI IO pa3BUTHIO dHepreTHyeckoro xommiexca OAO «Poccuiickue xKee3Hble JOPOrW» MO0 HTOTraM IPOBEASCHHOTO
anaiu3. IIpoBeneHa aHaauTHYECKast paboTa ¢ eKErOJHBIMI OTYETAMH Pealn3aluy OPraHU3a[MOHHO-TEXHUYECKUX
MEPOIPHUSTHH 10 JOCTHKCHHUIO LEIEBBIX MMOKa3aTesIell SJHeProcOepeKeH s H HOBBILICHUS IHEPreTHYECKOH ddek-
THBHOCTH B JUPEKIUH IO HEProoOecredeHr , C(OPMUPOBAHHEIMU B aBTOMATH3HPOBAaHHOH HH(OPMAIIHOHHON
cucreMe «DHeprodhGEeKTHBHOCTH», pPa3padOTaHHOM I IOCTOSTHHOTO MOHUTOPHHTA 38 PACX0J0M TOILTMBHO-IHEP-
reruueckux pecypcoB B OAO «Poccuiickue xese3Hbie 1oporuy». [1o ntoram npoBeaeHHOro aHajanu3a OINpeesIeHbl
M PAcCMOTPEHHI JIBa HANPABICHHS IO CHIDKCHHIO PACXOIOB TOIUIMBHO-YHEPIETHUECKUX PECypCOB: MOBBIIICHHE
SHEepreTUuecKor AP HEKTUBHOCTH MEPEBO30YHOTO MPOLIECCca U MOBBILIECHNE (DPEKTHUBHOCTH HCIOJIB30BAHUS dHEP-
rOpeCypCcoB B CTAlIMOHAPHON SHEPreTHKE M Ha JAPYTHe HETATOBbIEe HY bl Ipolecca. OnpesieseHo NPOLEHTHOE Co-
OTHOIIICHHUE JIOJIU 3aTparT I peaTnu3alii MepOIPHUSTHI 10 HOBBIIICHAIO SHEProd((GEeKTUBHOCTU U TOISI SKOHOMUHI
TOIIMBHO-3HEPTETHYECKOTO PECYPCa OT PEaTn30BaHHOTO MEPOIPHSTHS.

KiroueBble ciioBa: 3Heprocoepexenue, crparerus, OAO «PXK/1», iupeKuus 1o 3Heproodecnev4eHuIo, TONJINBHO-
JHEPreTHYECKHii pecypchl

ANALYSIS OF THE IMPLEMENTATION OF THE ENERGY EFFICIENCY
STRATEGY IN A TRANSPORT COMPANY

Severova M.O., Kondakova 1.Y.

Siberian State Transport University, Novosibirsk, e-mail: ldingo@mail.ru

The authors in the article considers one of the key factors for reducing the consumption of fuel and energy
resources in JSC “Russian Railways” — energy saving. The main performance indicators of energy saving and the re-
quirements established for it at the legislative level are determined. The “Energy strategy of JSC Russian Railways”
for the period up to 2030 and for the future up to 2035 was considered, the main directions for the formation of
measures for the development of the energy complex of JSC Russian Railways were identified based on the results
of the analysis. Analytical work was carried out with annual reports on the implementation of organizational and
technical measures to achieve energy saving and energy efficiency targets in the energy supply directorate, generated
in the automated information system “Energy Efficiency”, developed for continuous monitoring of the consumption
of fuel and energy resources at Russian Railways “. Based on the results of the analysis and analysis of two areas of
consumption of fuel and energy resources: increasing the efficiency of using energy resources in stationary energy
and other non-traction needs in processes. A certain percentage ratio of the share of costs for the implementation of
measures to improve energy efficiency and the share of savings in fuel and energy consumption from the implemen-
tation of the measure.

Keywords: energy saving, strategy, OAO “Russian Railways”, directorate for energy supply, fuel and energy resources

It moBemienus  penrtabensHOCTH OAO
«PoccuiickuM KeNe3HBIM foporam»  (jarnee
OAO «PX]1») HeoOXOAUMO MPUMEHSTH SHEP-
rocOepekeHre, Tak Kak IoTpeOlieHne TOTLIMB-
HO-DHEpreTHuecknx pecypcoB (mamnee TOP)
KEJIe3HONOPOXKHBIM TPAHCIOPTOM [yl OKasa-
HUSL YCIIYT [0 IEPEBO3KE IPy30B MM [ACCAXKU-
POB MeHee 3aTpaTHOe, B CpaBHEHHH C IMOTpe-
0JIeHUEM TOIUTMBHO-YHEPTETUIECKUX PECYPCOB
MIPY UCTIONIH30BaHUH aBTOMOOMIIBHOTO MITH aBU-
aI[IOHHOTO TPaHCIIOPTa.

Ha ocHoBanum ¢enepanapbHOro 3akoHa
No28-®d3 «O06 »sHeprocOepeKeHHUN», OC-
HOBHBIM IIOKa3aTeJieM 3HEepProcOepekeHHs
ABJISIETCA CHMJKEHHME YIENbHBIX PacXoJ0B
TOP Ha egununy npoaykuuu [1]. A ecnu
paccmarpuBath caMo mnoHsatue TOP — ato

COBOKYNHOCTb BCEX MNPUPOAHBIX MWJIH Ipe-
00pa30BaHHBIX BHJIOB TOIUIMBA M JHEPTHH,
HCTIONIB3yEMBIX YETOBEKOM [2].

IIponyxkuueit OAO «PXK]I» sBnsercs nepe-
BO30YHBIN MPOLECC NMAacCaXUpPOB WIN TPY30B,
a B yZIEJIbHOM HCYHMCIEHHH — 3TO padoTa, Ko-
TOPYIO COBEpIIAaeT KOMIAHMS AJSl IEPEBO3KU
OIIHOWM TOHHBI I'py3a WJIM OJHOTO Tacca)khpa
Ha paccTosiHue 1 KuioMmerp.

Kene3HOMOPOXKHBIA TpaHCIIOPT Ha TATY
noe3noB pacxonyet 40,7 mapa kBty, 4ro npu-
MEpHO cocTaBisieT okono 4% ot olero o0b-
€Ma NPOU3BOJCTBA IEKTPOIHEPTUU B CTPaHE
(1054, 8 mapza xBta) [3].

Ha mpotsxkeHun He OIHOTO JECATHIIETHS
B OAO «PX/I» paspabatbiBaroTcs U MpPOBO-
JATCS. MEPONIPUATHUS 110 CHIDKEHUIO PacXoioB
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TOP nist coxpaHeHus TUANPYIOIUX MOZULHHA
B MUpE B 00JacTH KauecTBa, YPPeKTUBHOCTH
n 0e30macHOCTH YCIYyT HHPPACTPYKTYPHI.
Pacxonsr TOP sBIsitOTCS OAHOM M3 OCHOB-
veIX crareir 3arpar OAO «PXK[», mpuaém
pPOCT MEpPEeBO30YHON paboOTHl B MEPCIIEKTHUBE
10 2035 1. MOXKET MPUBECTH K YBEITUUECHHIO
JOJM DHEPropecypcoB B CTPYKType 3aTpar
KOMITaHUH. B CBSI3M ¢ 3TUM CHUXCHHE DHEp-
roéMKocTd W pacxomoB Ha TOP sBmsercs
HE MEHEE Ba)XHBIM IPUOPUTETOM KOMIIAHUH
[4], a sHepreruyeckas >pPeKTUBHOCTH (-
nee O®P) MO3BOJIUT B COBPEMEHHBIX YCIIO-
BHUAX IOBBICUTH KOHKYPEHTOCIOCOOHOCTb
OAO «PX]I» HE TONBKO BHYTPH CTpaHBI,
HO U Ha MEXIYHapOAHOM PBIHKE TPaHCIIOPT-
HBIX ycuyT [5].

Ha pucyHke nipesicTaBieHbl OCHOBHEIE Ha-
MPaBJICHUS PA3BUTHSI M CTPAaTETHUECKUE HHU-
uuatuBbl OAO «PXK][», oka3piBaromue cyiie-
CTBEHHOE BIMSIHHE HA YPOBEHb MOTPEONICHUS
1 3QPeKTUBHOCTH McTIonb30BaHus TOP.

B ¢espane 2023 1. cocTosinachk BCTpeya re-
HEpaNbHOTO AMPEKTOpa — MpeAceaarTess npas-
nenuss OAO «PXI» Omnera BanentunoBuua
Bbenozepona ¢ IIpesunenrom Poccuiickoii ®e-
nepauuu Bragumupom Brnagumuposuuem Ily-
TUHBIM, B XOJI€, KOTOPOH OBbLIM 03BYYECHBI UTO-
T paboThI B cepe TPY30BBIX U MACCAKUPCKUT
nepeBo3ok 3a 2022 r. [6]:

- 00beM IepeBEe3CHHBIX IPy30B Ha BocTok,
BIIEPBBIC 32 WCTOPUIO SKOHOMHKH >KEIE3HBIX
JIOPOT, MPEBBICHI 00beMa MepeBe3eHHBIX TPY-
30B Ha 3amaj u cocTaBml 80 MIJITMOHOB.

- B IPY’KECTBEHHBIE CTPaHBI 00BEM IIEPEBO3-
OK BbIpoc Ha 23%, B HEJPYKECTBEHHbIE CTPaHbI
cHm3wics nourd Ha 40% (¢ 365 x 210 mumum-
OHOB TOHH), TIPY ATOM HaOIlfonaeTcs AabHeu-
11ast TeHACHITUS CHIDKEHHS TIEPEBO30K;

- 3a CHeT yBEIMUCHHS TSXKETIOBECHOTO JBH-
JKeHHsI 1Moe37IoB B JiBa pasa (mo 7100 ToHH),
KOMIIaHUSl IPOU3BEIIa COETUHEHUE KOHTEeHHEp-
HBIX TI0€30B, YTO IO3BOJMJIO OPraHU30BaTh
JIBIKEHUE TI0 OJHON HHUTKE TpaduKa.

l OcHomIse Hanpanieis

PETRHTIE TPAHCTIONTEHO-
JOTHCTHHECKHE YCIyT

PATRHTING IACCARHPLEOTD
KOMILIEHCE

PEEITTIEC EECEHOOPORHBK
IEPEBIINK B HIpPICTPYETYPU

BHICTRAABIHNE
i C R

DOATOCEOMHBIK
AT T
nEpI'moﬁ CEASM C nOTpebuTenammn:

= PAINMTHE AOMMCTHYSECHHE BOMMOMHOCTER
ANA YAORNETROPEMAR  nOTpebmocTeR
KAHEHTON B HOMIATHCHM YL YT
- NOBRIWEHWE NPERIKATYEMOCTH LOCTABRA
TOY30B  IWTEM  COBEDUMEHCTBOBAHKA
PEQEBOI0H -

CTAHARDTMBALMIO HAMECTBA WCAyT @
OBAICTH NPYI0BLN NEDEDD 30N
- FIPAMOHHIIH TRARCNOPTIOND NPaBa W
COBEPWEHCTSOBAHME NPABOELIK PENOEHH;
“PAIBHTME TEXHONOMA KONTEAMEPHBN W
NanAETHLIY NEREBOIMM  C0  CHDPOCTLE
copiune 120 wafuac;
-PAIBHTME  TEXHONOIWW  NEPEBOI0E  ©
MEMOABBOBAHMEM CMEHHBE W ChEMHBIX
HyBO808;
-NPOBEAEHWE  BHARKED
L PN BB OpraHAMM
MEMOAHMTENRHOA  BNaCTH  Poccmiackon
Seaepaumy  [gance - GOMB]  w
e PbaHAa) ey

= NPORAGOTHY BOIAMOEKOCTH 1Hapuamuo-
NpaBEsE  YoAOBWA)  fopmepoBateR
AOATOCPOHHOE CHOTEMB BRAMMONEACTINRR
XOUNAMHTE [ OTAENLHEMA
TOY30OTTIPABMTEARMM;
- COBEQUM HCTBOBAHME
BEHYTRHXOAGHHIOBOM BEAMMOAERCTRMEA
AAR NOBLILLEHHA MbERTHEHROCTH paGaTH
TRAHCRETID - NOFHCTHY ECHHE
NOGHOHTROALHKXE DAD «FH O ofwecrs v
nogpazaeneHiai;
O H 3D MY ABTHATEHTHOTD
BIFHMOREACTOMA BOEE, YU4ACTHHEDE
NEJEBOICHHOND NEMWECCE HA  OCHOBE
BABKTPOHRGND AOKYMERTOOBODOTE _/I

|coBMecTnd €

- HOPAMHIOBAHME ONTHMABNLHOR MADWRYTHON
CETH M pACMHCAHHA  NOE3A0E  BAALHETO
me.q.unanm

palsHTHE Eeba OO O KOPOCTHOND

MBCCAMHICKOND SRMMEHNA;

- PABAMTIE CHOPOCTHOM ARMHEHIN NOGIAAMN
C DAr0HAMK HONOD Moes oA W NOEALMN ©
AEYXITAHHBINGA BAMOHIVH;
= NOBMUMEHWE HASECTER  OOCTYWWBAHWA §
NACCAMHICEDM [BRSEHAM BAALHETD
CAEO0BIHER;

- UMGPOBHIALMID KAHEHTCRMY CEQBACOE M

= MHEUSEHWE BPEHTHIHOITH JEATENBHOCTH
HE MARDHHTEHCHBHLE W MANGAEATEALHLN
mmmmpnmnnnnm
OBGILL EHIE SpERTHBHOCTH
nepnnmmmm
PGB EHHE ApEHTMOMOCTH
wmnuu MaPK MArHCTRANLHGIN W -
MAHEIPOIME AOHOMOTHEOE W NORMOTHIHMEK
Gpwrag;
= OOHORAEHWE MERBIHOADPIEHIND MYTH ©
NPAMEHEHIEM HOBGI TEXHONAMMA;
- paipalioTea HOHMCTPWHUMA W TEXHOMOIHR

Teaepaie;

NPMHATHE  DETYAATOPHGLIN  pewesHi,
HANPABAEHHLE Ha  DAZOMTHG NPHIDRGOHME
NACCAMHICEAX NEpesoaon;

- COBQAHME MEXAHHIMOE  IHOHOMIMEROI0
CTHAGNHPOBAIHEA  OOHOBNEHKA NOABHKHOND
cocTasl W OGLeKTOB  TRAHCNOPTHOR
MHGPACTRYRTYEIB,

< EHEAPEHHE  CTAHOAAPTON  MacCasHpoeong
ANHEHHA NPrOR0AHDTD cotbalemes,;

pazpuTe  LieHTpamekore W
MeTepSyprcHons TRAHCNRODTHLE Y04

pazBMTHE NpOEKTOR aropogIxan
AAEKTRMAKAS B ALNOMERALMAL
- DABBMTHE MYNLTHAMOIANLHONG COOBLEHMA,
hopHPOBAHNE AR L H AN b
MHTEPMOgANGHEE  KaGOB W TRAHCNOPTHO-
MEPELAACUHBI Y1000,
= ONTHAMMIAMID HONONLIORANMA NACWAZER
BAAHHIA SEARIHOOPOHL BOKLANDS,
= O SCNe4EHe ROCTYNHOCTH O bEHTOR W YOIyT
HENEIHOGODHHIND TRAHCNOPTa onA
naccasMpos MR wecna o nogeR ¢

CanuT-

== o cH- )

GuEHeC-npoweccos, COMED HE R HEBEIHOADBIWHOR
- pHECHEEHME  O0ATOCPOMBOCTE  BEAHMHBI P ACTPYHTY PR, D5 S UM B UM
obnsatenscTs e VHACTHHKOD ] wapabaTiy 25 uq:l,q TonH  BpyTTo
MACCARHPCEDM LT Py

coofwensn B pamHax  TagedeHoR ® pnp:ﬁcmﬂ HOHCTRYRLHR
GroyapTrol nonuTmes cyfivesmos Poccuibonodd HENEIHOGOPORMNG MYTH B HOPMATHEROID

OHECNBYEHWMA MR CORNAHWA  BLRENEHHB
MACCANHPCHHE AMHWA;
- CHATHE SapoepHLN IPAHIHEHHIA B MyTEB0M
M DHEDTETHYECKOM KOMMNEKCAX (BHAKMAR
NOCABAOBATENLHYID NHKBMAALUMKD CTAHLHRA
ETRIKOBANAA);
- ROAROTORKY O LEKTOR MHSPACTRYKTYRL! AR
ofecnewernn NponyEKa ROEIA0N
OB LLHHOR MACCH, BNHHE W OO0 QMHIHH
noC3A00;

MCNGNBIOBAHWE NEMPORHOTO rala B
HAYECTBE MOTOQHOMD TONAMBA;
- COBGAHME W  HONOALIOBAHHE TATOSOID
NOJBMMHOND COCTABA € ARLTEPHATHBHEIME
BHAAMM TAMM [FA30MOTORHDR, NS HT N BCHOA
£ MENONBIOBAHMEM BOAOPOAHGI TOMAWBHE

CAAEHTON 1 IO JMEHT e ECHO6
Jﬂtp"- i B QDD TATH];
congaHIe Gecnanommmay

HEAE R0 RO =1L TOIHINORTHEE CHITEM _,'/l

Ocnosnvie nanpaenenus pazeumus u cmpamezuyeckue unuyuamussvt OAO « PXK/]»
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- BHEJIPCHA M MPUMECHSICTCS Ha CETH JOPOT
[IEPEBO3KA COSTMHEHHBIX TSKEIOBECHBIX ITOE3-
JIOB, Macca OJHOTo Takoro moesaa — 14200 1H.,
JUIMHA 1oe37a 00JIbIle 2 KM.;

- KOJIMYECTBO KOHTEHHEPOB B TIEPEBO3KE JI0-
CTHIVIO peKOpAHBIX 3HadeHuit — 5 800 000 equ-
HHLL, TIPH 5TOM MOSIBUITUCH (DIIEKCUTaHKH, TalHEep-
0911, KOHTEHHEPHI ONIEHTOIIbI, ObLIa BHIMTOJIHEHA
MIepeBo3Ka Yl B KOHTEHHEpax;

- WHBECTHIHOHHas moxanepxka [IpaBu-
tenbcTBa Poccuiickoit denepanuu cocraBu-
na 467 mwumuapaoB pyomnei (250 mwmmmuap-
noB pyouieit 3a cuet cpencts ®HB — mpexne
BCEr0 3aKylKa [acCaKUPCKUX BaroHOB
Bocrtounoro monurona, 217 MumiuaproB —
CHIDKCHHE 3a/I0JDKEHHOCTH TI0 KpEeIuTam).
O0beM WHBECTHITMH cocTaBmI 883 MrunIHap-
JIOB pyOIeit;

- CHU3UWJICA NPOLUCHT MMIOPTHBIX COCTaB-
JSIONIMX 3a4acTe ¢ 7 10 3 MPOIEHTOB.

- B 2023 . OAO «PXXI» nnanupyet oOHO-
BUTbH MOJBHXKHOHM cocTaB no BocTouHoMy mo-
JIMTOHY, 3aKOHYUTH psiji HanpaBieHui no Llen-
TPAJIBHOMY TPAHCIIOPTHOMY Y31y, OTKPBITh
pabouee nBwkeHue B MypMaHCKOM TpaHC-
ITIOPTHOM Y3JIe — HOBBIY MOPT «JIaBHAY.

Pemenne mocTaBIeHHBIX 33434 JTOJHKHO
COTIPOBOXKIATHCS TTOBBIIIICHHEM OTIEpAIFOH-
HOH 3P EeKTUBHOCTH PabOTHI KEIC3HOIOPOXK-
HOT'O TpaHCIopTa B LICJIOM U CHUXKCHHUEM SHEP-
TOEMKOCTH TPAHCIOPTHBIX YCIYT B YaCTHOCTH.
B cBsi3u ¢ aTM B paboTe paccMarpuBaroTCs
aKTyaJbHBIE BOMPOCH Peall3alid Mporpam-
MBI 53HEProd(hHEeKTUBHOCTH Ha IpuMepe PyHK-
IMOHATFHOTO (pHIHajIa KOMIIAaHUH.

Iemro uccnenoBanus SABIAETCS OINpeneme-
HHE OCHOBHbIX MepOHpI/IHTI/Iﬁ 10 CHMXXCHHIO
pacxonoB TOP B nupexuun no sHeproodecrne-
YEHHIO.

MaTepI/IaJ'I M METOAbI UCCTCAOBAHUA

[maBHBIM TOKYMEHTOM, OTPEACISIOIIAM
[leNY, 337a9d W OCHOBHBIC HAIpaBIEHHUS II0
MOBBIIIICHUIO  DHEpreTndeckoil  3ddexTrBHO-
CcTH cTanma «OHepreruyeckas crparerus OAO
«PX» na mepuox mo 2030 roga u Ha mep-
cuektuBy 1o 2035 roma» (manee DC-2035).
B Heil nporaosmpyeTcst 1Ba CIeHapHUs pPa3BH-
THS CTPATETHH:

1. 6a30BBIi — OpPHUEHTHPOBaH Ha IIPO-
rpaMMy JIOJITOCPOYHOTO PA3BUTHS KOMIIAHUU
no 2025 r., a B JanpHEHIIEM, 1O OKOHYAHHUS
nepuona peamusauun OC-2035, u mpenyc-
MaTpuBaeT, YTO pa3BUTHE WHPPACTPYKTY-
pBI, DHEPreTHYEeCKOro KOMIUIEKCa KOMIIa-
HUW JJI1 yAOBJIETBOPECHHS CIIPOCa Ha YCIYTH
OAO «PXI» Oymer munuManbHbiM. CTOUT
OTMETHUTh, YTO B 0a30BOM CIICHAPHH OOBEM
IIEPEBO30K PACTET CPAaBHUTEINBHO HEBBICOKH-
MU cpemHeronoBeiMu Temmamu (oxomo 0,8%
B T'OMI), @ TaK K€ MPEyCMOTPEHBI (haKTOPHI pr-
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CKa: yKECTOUCHUE KIMMaTU4eCKOW MOJIUTHKH,
CaHKIMOHHbIC OIPAaHMYCHHS, KPU3UCHBIC SIB-
TeHusl B 9KOHOMUKe Poccuu, n3MeHeHne rocy-
JAapCTBEHHOU Tapu(PHOU ¥ IIEHOBOH OTUTHKH,
TEXHOJOTHUIEeCKIEe U3MCHEHMS,

2. ONTHUMHCTHYHBIH — OPHEHTHPOBaH Ha
MIOJTHOE YJIOBJIETBOPEHHUE BO3POCIIETO CIpoca
Ha TPY30BblE NEPEBO3KH, TUHAMHYHBIA POCT
MACCaXKUPCKUX TEPEBO30K, B PE3yJbTATE UETO
00BEM TTepeBo30K B mepuoA a0 2035 1. yBenu-
yrBaeTcs Ooliee BBHICOKUMH TeMIaMHu (OKOJIO
2,0% B rom). ONTUMUCTUYCCKHUNA CIICHAPHUI
NpeAyCcMaTpUBacT HE3HAYUTEIbHYIO peann3a-
U0 (PaKTOPOB PHCKOB, YKa3aHHBIX B paszesie
9, w/unn 3¢QPeKTuBHYIO peanu3anuno Mepo-
MPUATHH TT0 JUBEpCUPUKAINA PUCKOB. OrI-
TUMUCTUYECKUN CIIEHApui IpeayCcMaTpyBaeT,
4YTO Jake Hambojee WHHOBALMOHHBIC H/HIIH
kanuranoémkue HanpasieHus IC-2035 OynyT
peanu3oBaHbl B IME€PBOHAYAIBHO OMNpPEACIEH-
HBIE CPOKHU.

B ykazaHHBIH CPOK IIJIaHUPYETCS MPOBECTU
PSLIT IPOTISAYP 10 PA3BUTHIO SHEPTETUIECKOTO
KoMILIekca [4]:

- oOHOBIEHME, MOJCpHHU3ALMS U 3JCK-
TpuduKanus JeicTByIomeld HHPpPacTpyKTy-
pBL, CTOUTH OTMETHTH Ba)XHOCTh IPOBEJIE-
HUS NeKTpU(PUKANNN, TaK KaKk B TOCTIEeIHUE
TOJIbI BOTIPOC KITUMAaTa WrpaeT Ba)KHYIO POIIb,
KaK B MUPOBOM, TaK M B POCCHICKOH cooOriie-
CTBE (OTHOCHTEJILHO HU3KH YPOBEHb YIJIEPO.I-
HOTO BBIOpOCa B OKPY)KAIOLIYIO Cpely OT Ke-
JIE3HOJOPOKHOTO TPAHCIIOPTAa B CpPaBHEHUU
C JIPYTUMH BHIAMH TPaHCIIOPTa MOATBEPIK/Ia-
€TCsI HAyYHBIMH HCCIICIOBAHUSIMH );

- BHEApPEHHE TIEPEOBBIX M HHHOBAIH-
OHHBIX TEXHOJOTWUH, B TOM YHCJIE DPa3BUTHE
aNbTEPHATUBHBIX BUIOB TSATU M BO30OHOBIISC-
MO DHEPTeTHKH;

- nudpoBm3anysi, BHEAPEHHE CUCTEM HH-
TEJUIEKTYaJbHOTO yTpaBIeHUs B cdepe dHep-
rornoTpeOIeHms.

JJ1s MOCTOSSHHOTO MOHMTOPUHIA 3a pac-
xonom TOP B OAO «PXI» Obuta paspa-
OoraHa W BHeJIpeHAa aBTOMATHU3MPOBaHHAS
nHPOPMAIIMOHHAS CHCTeMa «DHeprolad-
(dbexTuBHOCTH». B manHON mporpamme co-
JIEPKUTCA BCS HOPMATHBHO-MIpaBoBas 0a3a,
B Hee 3aHOCATCS BCE 3alNIAHUPOBAHHBIE U
peaan30BaHHBIC MEPONPHATHS IO CHHXKeE-
HUo pacxoaoB TOP, conyTcTByronue K HUM
pac4€Thel JOKYMEHTH KaK Mo (Guinamy u uH-
(bpacTpyKType B I[eJIOM, TaK U 10 CTPYKTYP-
HBIM TTO/IPA3/ICICHHSIM.

Pe3ynbTarhl ucciaeaoBaHus
U UX 00CY)KIeHue

Bce meponpusitua TpaHcoHepro mo cHu-
JKeHHIo pacxonoB TOP B aBTOMaTH3MpOBaHHON
nHGOPMAITMOHHOW cHcTeMe  «Heprodddek-
THBHOCTBY pa3JIelIeHbI Ha JBa HAIPABICHUS [7].
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D heKTUBHOCTD U 3HAYUMOCTh PACXOJIOB HA PEATU3AIMIO MEPOTIPHSITUHI
110 3HEeprodhHEKTHBHOCTH (HETATOBBIC HYXIHI)

HaumenoBanue nonpaszaena pasaena 2 MEpONpUsTUI
10 CHIXKEHUIO pacxosoB TOP

[NoBeimenne 9P 00bEKTOB CUCTEMBI TEIUIOCHAOKEHHMS, TETIOT€HEepaui
(moBeImIeHNE (PPEKTHBHOCTH KOTEIBHOTO OOOPYIOBAHUS W TETUIOBBIX
ceTel, ONTUMHU3AIHS PabOTHl TEIIOTEHEPHPYIOLIEr0 000pyIOBaHUS, OII-
TUMHU3AIHS PEKUMOB PabOTHI CUCTEM OTOIUICHHUS 3aHUI U COOPYKEHHH)

[osrimenne DP coopyxeHuit u 37aHul (yTEIUIEHUE 30aHUN, COOpYyKe-
HUM, 3aMEHa BXOTHBIX I'PYII, IBEpeH, YTEIUICHNE KPBII, OKOH M T.I1.)

[ToBbiieHne P aBTOTPAKTOPHON M CHELHUATBLHON TEXHHUKH, CIIELUATb-
HOTO TIOABIYKHOTO COCTaBa (ONTHMH3AIHA PEXHMOB pabOTHl U OOHOB-
JIEHUE CTIEIUATBHOTO MOJBHUKHOTO COCTaBa U aBTOTPAKTOPHOM TEXHUKH,
MOJICpHU3AIHsI aBTOTPAHCIIOPTA)

[oBrimenne P cucteM ocBemmeHus (BHEIPEHHE SKOHOMHYHBIX CBe-
TUJIHHUKOB CHCTEM BHYTPEHHETO M HApPy>KHOTO OCBEIEHHUS, ONTHMH3a-
LUl YPOBHS OCBEIICHHOCTH WJIA PSKUMOB pabOThI CHCTEM BHYTPCHHETO
YJIA HapY>KHOTO OCBEIICHHS, BHEAPCHUE CBETONNOIHBIX CUCTEM U BEHICO-
KOMAa4YTOBBIX OCBETHTEIHHBIX YCTAHOBOK H T.1I.)

[oBeimenne 9P 00beKTOB MHPPACTPYKTYPHI U TEXHOJIOTHUECKUX IIPO-
meccoB (ONTHUMH3ANUS PEKUMOB pabOTHl CHCTEM BEHTHIISAIMH U KOHIIHU-
OUOHUPOBAHUSA IPOU3BOJACTBEHHBIX, AIMHHUCTPATUBHBIX M OBITOBBIX
MIOMEIIEHUH, TEXHOJIOTHYECKOT0 000pyNOBaHUS, OOHOBIEHUE 3JIEKTPH-
yeckux cereit 0,4 kB, yBenuueHne ceueHusl MPOBOJIOB U T.I1.)

[osrimenne @ 1Mo MpoIrM MEPOIPUATHIM (YCTaHOBKA MPHOOPOB yUe-
Ta TEIJIOBOW SHEPTUH, pealiu3alus IPorpaMm yCTaHOBKH PHOOPOB yue-

CrpykTypa CrpykTypa
3arpar, skoHomuu TOP,
TIpOII. Tpo1I.

1 3

3 4

1 16
95 4

0 72

0 menee 1 %

Ta U T.01.).

1. MeponpusiTus, HanpaBiIeHHbIE HA TTOBBI-
nieHue B TpaHcaHepro 3Hepro3hHeKTuBHOCTH
(manee DD) nepeBO30YHOTO MPOIIECCA:

- TIPUHATHE Mep MO COBEPILEHCTBOBAHUIO
TEXHOJIOTUH YIIPABJICHUS IABMKCHUEM, K JaH-
HOMY MEpOIPHUSITHAM MOXHO OTHECTH: CO-
KpallleHre BPEMEHH IIPOCTOS Ha MPOMEXYTOU-
HBIX CTAHIUIX;

- yJIydlIeHWE TMOKa3aTele dIeKTpuduKa-
LUK U TATOBOTO AJIEKTPOCHAOXKEHUS, KOTOPHIE
OKa3bIBaloOT BIMsgHUE Ha DD, K TaHHBIM MEpO-
MIPUATHS. MO)KHO OTHECTH: yCUJIEHUE KOHTAKT-
HOM CeTH, 3aMEHa CTAJIbHOTO HECYIIIETO TPoca,
3aMeHa M3HOILIEHHOTO KOHTAKTHOTO INPOBOJA,
YCTaHOBKA JIOTIOJHUTEIBHBIX JIEKTPUYECKHX
COCAMHUTENICH Ha KOHTAKTHOM CETH.

2. MeponpusTusi, HalpaBJIeHHbIE Ha TIOBBI-
eHne KadecTBa B 3PPEKTUBHOCTH HUCIIOIB30-
BaHUS YHEPTOPECYPCOB Ha HETATOBHIE HYX/bI,
B CTAllHOHAPHOM 3HEPIreTHKE:

- nnst noBbieHus: O 0O6BEKTOB CHCTEMBI
TETI0CHAOXKEH U, TeIUIOTeHepaluy (TIOBBILIe-
HUEe 3()(PEKTUBHOCTH KOTEIHHOTO 000pyIOBa-
HUS ¥ TEIUIOBBIX CETEH, ONTUMM3ALUS PaOOThI
TEIUIOTEHEPHUPYIOMIETO O0OPY/IOBaHUSA, ONTH-
MU3aIHs PEXKUMOB Pa0OTHI CHCTEM OTOTUICHHSI
30aHUH U COOPYKEHUH);

- U1 noBbleHus DD coopyKeHHi U 31a-
HUH (yTeIIeHHe 31aHnH, COOPYKEHUH, 3aMeHa

BXOIHBIX TPYII, ABEpEH, yTElJeHWe KPHIII,
OKOH U T.IL.);

- Juisi moBblmeHus DD aBTOTPAKTOPHOM
U CTIeUUaNIbHON TEXHUKH, CIIENNAIbHOTO MOJI-
BIDKHOTO COCTaBa (ONTHMHU3AIUS PEKUMOB
paboTel W OOHOBIICHHE CIEITHATBLHOTO ITOJ-
BIDKHOTO COCTaBa M aBTOTPAKTOPHOU TEXHUKH,
MOJIEpPHHU3ALIMS aBTOTPAHCIIOPTA);

- s noBelieHns O® cucTeM ocBelle-
HUS (BHEAPEHNE SKOHOMHYHBIX CBETHIILHHKOB
CHUCTeM BHYTPEHHETO W HAapYXHOTO OCBeIlle-
HUS, ONTHMHU3ALMS YPOBHS OCBEUICHHOCTH
WIH PEeKUMOB pabOTHI CHCTEM BHYTPEHHETO
WM Hapy>XHOTO OCBEIIEHHUS, BHEJPEHUE CBe-
TOJUOAHBIX CHCTEM M BBICOKOMAYTOBBIX OCBE-
TUTENBHBIX YCTAaHOBOK U T.11.);

- st noBeimeHust D@ 00beKTOB MHPpa-
CTPYKTYpPHl M TEXHOJOTHYECKHX IPOIECCOB
(omTHUME3aIHS  PEeXKUMOB pabOTBHl  CHUCTEM
BEHTWIALMKU WM KOHAWIIMOHUPOBAHUSA TPOU3-
BOJICTBEHHBIX, aJMHHUCTPaTUBHBIX U OBITO-
BBIX TOMEIIEHUH, TEXHOIOTHYECKOro 00opy-
JIOBaHUs, OOHOBIIGHWE DIIEKTPUYECKHUX CeTei
0,4 xB, yBenmnueHue cedeHus MPOBOAOB H T.II.);

- TIpoYHre MeponpuATHil (yCTaHOBKa MpH-
OO0pOB ydeTa TEIUIOBOM 3HEPTUH, peaan3aris
NpOrpaMM YCTaHOBKH MIPUOOPOB y4eTa U T.IL.).

Crnenyer oTrmeTuTh, 4To 3ddekT or pea-
JU3AIIH MEPOTIPUSATHI TIEPBOTO HAIIPAaBIECHUS
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KOHEYHO SBJISIETCS ¢ TOYKH 3pEHHs abCOMoT-
HO¥ BEJIMYHMHEI onpeensromuM. [Ipakruniecku
90% Bcero pacxona Ha TOIUTMBHO-3HEpPreTHYE-
CKHE HYX]IbI PACXOyETCs Ha 00€CTIEYeHHE TATH
noe3n0B. KoHeurno, 3To HarpaBiieHne IBIsSeTCs
NPUOPHUTETHBIM. JIJIs1 TUPEKIUHU 10 SHEProo-
OeclieueHnI0 pean3anys MEPONpPUSTHIA 3TO-
r0 HampaBlICHUsI IO3BOJUT OOECHEYUTH Cy-
[IECTBEHHBIN APPEKT B CMEXHBIX (UInaax,
MIpeKIe BCETO B MUPEKIHUU TATH — OCHOBHOM
notpedutene TOP. AHanu3 peanu3amuu 3TOr0
HaIpaBJIeHUs MOKa3aJl, 4YTO 3aMEeHa M3HOIIIEH-
HOTO KOHTaKTHOT'O TPOBoJia Ha HOBEIH B 2021 1.
chopMupoBasio B 1upekuun 68% 3arpar npu-
XOIIIMXCS Ha JaHHOE HaIpaBlieHHe, a 3a-
ME€Ha HECYIIEeTo Tpoca Ha METHBIH, YCHUIeHNE
KOHTAKTHOM CETH, B TOM YHCJIC CO CMCHOM
KOHTAKTHOTO TPOBOJA Ha MPOBOJA OOJBIIETro
CEUCHHSI M1 MOHTA)KOM YCHJIMBAIOILIETO MPOBO-
Jla, a TAKXKE YBEIMUYCHUEM CEYCHUS OIIMHOBKH
pacnpeaenTuTeNbHBIX YCTPOMCTB TATOBBIX MOJI-
craHuuil no 14% coorBercTBeHHO. OcTaBIIN-
ecsl pacxo/bl OBITH CBSI3aHBI C YCTAaHOBKOH JI0-
MOJTHUTENBHBIX MEKTPHYECKUX COCTUHUTEINCH
Ha KOHTaKTHOU cetu — 4%.

Bropoe HampaBieHue peaqu3yeMbIX Mepo-
MIPUSITHN SBJSIETCS MEHEe 3aTPaTHBIM, OJTHAKO
OHO TaKXe SBJSAETCS BAXKHBIM C TOYKH 3PEHUS
ocTanbHBIX (prmnanos, rae TOP pacxomyrorcs
Ha HETATOBBIE HYX/IBL. B cocTaB 3TOro Hanpas-
JICHHSI BKITIOYCHBI MEPOTIPUSATHS MO TOBBIIIIC-
nuto DD cucrem ocsemienus (95 % pacxonos),
MEpPOTIPHUSTHS HalpaBIIEHHbIC HA TOBBIIICHUE
O® u 3naHuii ¥ coopykeHui — 3%; Meponpusi-
THS HallpaBJICHHBIC Ha MOBBIIIeHNE 3 DD 00B-
€KTOB TEIUIOTCHEPAIIUH, IPYTUX 0OBEKTOB CH-
cTeMbl TeriocHaokeHus — 1 %; MeponpusTus
HanpaBJICHHbBIC Ha MOBbIMIeHHEe DD crienuab-
HOTO TIOABH)KHOTO COCTaBa, aBTOTPAKTOPHOH
TexHUKHU — 1%.

YpoBeHB 3HAYUMOCTH 3aTpar U ux s dex-
TUBHOCTb NPEJICTABIICHBI B TAOIUIIC.

3aKjoueHne

MOHUTOPUHI peanu3alid MEPONPHUITHIA
MoKa3blBaeT, 4To skoHoMus TOP B Tpanc-
SHEPro JOCTHTHYTa Olaromapsi peanu3aiun
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MEpONPHUATUI 0 MoBbILeHHI0O D@ 00BEKTOB
MHQPACTPYKTYpbl KOMIAHWHU, MEPEBO30YHOTO
nporecca. Haubonemee camxenue TOP nomy-
YEHO 3a CYET peaIn3allii MEPOIIPUATHIN B JAHC-
TaHIUAX AIEKTPOCHAOKEHHS IO OITUMHU3AIIUT
paboThl CHCTEM BEHTWIISALIUM, KOHIUITHOHHPO-
BaHMA, PEKHUMOB pabOThl TEXHOJIOTHYECKOTO
000pyIOBaHMS, 32 CUCT YBEIUUYCHUS CEUCHHUS
MIPOBOZIOB BO3AYIIHBIX JIMHUK, a Tak Xe 00-
HOBJICHHE OOOpYIOBaHMS TATOBBIX IOJCTAH-
i (kpome 3P PeKToB Ha TATY MOE3/10B) U BHE-
JIpEHUE 3JIera30BbIX BhIKIIOYarened. OLeHuTh
9KOHOMHYECKHUH 3P PeKT oT Meponpustuii IO
NIEPBOTO HAINpaBJIEHUS B paMKax paccMaTpu-
Ba€MOW JMPEKIUU HE IPEACTaBISIETCS BO3-
MOXKHBIM, HO IO OILIGHKE JKCIIEPTOB 3TO Cy-
IIECTBEHHAs] BEJMYMHA, KOTOpas OTpa’kaeTcs
B 3aTparax CMEKHbBIX (QHIIHAIIOB.

[JanbHelmas peanuzanys nporpammsl OO
MO3BOJIUT COKPAaTUTh YPOBEHb HSHEPrOEMKO-
CTH TPaHCIOPTHOH YCIYTH, CHU3UTH H3JEpPK-
KH JKEJIE3HOAOPOKHOTO TPAHCIIOPTA X BO3MOXK-
HO TPAHCIOPTHOIO CJaraeMoro B KOHEYHOM
[IEHE NEePEBO3UMBIX I'PY30B.
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