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ARTICLES

MORPHOLOGICAL ASPECTS OF PLACENTA AMONG WOMEN
WHO SUFFER FROM OBESITY

'Datsenko N.S., 2Nikitenko E.V., 'Ageyeva T.A., 'Yakimova A.V.

'Federal state budget institution of higher education «Novosibirsk state medical university»
of Ministry of healthcare of Russia, Novosibirsk, e-mail: datsenko.natasha@yandex.ru;

State budget institution of healthcare of Novosibirsk region
«Novosibirsk state clinical perinatal centre», Novosibirsk

The problem of pregnancy complication among women who suffer from obesity draws our attention due to a
high frequency of unfavourable perinatal outcome. Placental insufficiency is a dangerous complication of pregnancy
for this group of patients. Given the multiplicity of reasons that can cause death of embryo at early stages of pregnan-
cy, morphologically, according to majority of authors, they are defined by an increasing reduction of embryo-chorial
and utricular-placental blood circulation that is combined with involutive changes in chorion hairs, decidual tissue,
accumulation of fibrinoid in inter-hair space, perifocal leucocyte-fibrinosis exudative reaction of endometrium, and
at later stages of gestation — placental insufficiency. The article studies morphological foundation of its development
that remains insufficiently studied nowadays. We compare morphological structure of placenta among women with
different stages of obesity and women with normal IBM. The work also studies structural aspects of placenta among
pregnant women with obesity and dependence of structural-adaptive mechanisms in placenta upon degree of obesity.
Understanding morphological aspects of placental insufficiency development among pregnant women with obesity
will enable us to develop new pathogenetically-grounded methods of its prevention.

Keywords: pregnancy, placental insufficiency, obesity

In recent years World healthcare organiza-
tion sees widespread of obesity as an epidemy
that covers all countries and continents of our
planet. Obesity causes many negative conse-
quences in our organism, apart from damage
of cardiovascular system and motor appara-
tus, development of sugar diabetes, specialists
name complications of pregnancy and delivery,
and also high frequency of antenatal damage of
embryo. All these factors considered, obesity
among women of fertile age group became a
serious problem of modern obstetrics [1, 2, 3].
Regardless of many researches, devoted to this
problem, mechanisms of placental insufficien-
cy formation, as well as aspects of placental
structure among pregnant women who suffer
from obesity, and dependence of structural —
functional disturbance in placenta upon obesity
degree are not studied sufficiently.

Modern concepts on mechanisms of devel-
opment of placental insufficiency is based upon
evaluation of compensatory-adaptive reactions
of placental complex [4]. The main pathogenetic
mechanism in development of placental insuffi-
ciency in case of obesity of mother is considered
disfunction of endothelium that causes circula-
tory disturbance and structural changes in ves-
sel wall which results in decrease in blood flow
speed and tissue edema and also sclerotic pro-
cesses [5]. As a result, both mass and volume of
placenta decreases, functional insufficiency of
organ decreases [6]. Lack of a single opinion on
understanding pathogenetic mechanisms of pla-
cental insufficiency among women with obesity
defines the urgency of studying structural-func-
tional foundation of placental insufficiency in

case of presence of this pathology in comparison
to placenta of women with normal body mass.

Objective: study morphological structure
of placenta among women who suffer from
obesity of different degree.

Materials and research methods

The research included 224 placentas of
women who suffer from obesity and delivered
alive infants in a full-term period. Diagnosis
of obesity was established according to defini-
tion of index of body mass (IBM). Placentas
were divided into 4 groups. Three experimen-
tal groups: group I — placentas of women with
obesity of the 1*degree (IBM 31,88 + 1,4kg/
m?), group II — placentas of women with obe-
sity of the 2™ degree (IBM 36,6 £ 1,07kg/m?),
[T - placentas of women with obesity of the 3rd
degree (IBM 42,2 + 1,9kg/m?) (p < 0,05). Con-
trol group was formed of placentas of women
with normal IBM (21 + 1,88 kg/m?). Average
age of women in group 1 —30,3 0,5, in group
2 -30,0£0,9, in group 3 — 33,5 = 0,8. Aver-
age age of women of the control group equaled
28,5+ 0,7. In all four groups biparas prevailed.

The research excluded women with chronic
arterial hypertension, sugar diabetes, preeclamp-
sia, and other vascular extragenital pathology.

Samples of placenta were collected through
the whole layer of organ: in central, paracen-
tral, and edge areas of placenta. Fragments
were fixed in 10 % solution of neutral buffered
formalin, processed according to the standard
in series of spirits of an increasing concentra-
tion, and sealed in paraffin. Histologic cuts
were colored with hematoxilin and eosin. For
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visualization microscope Leica-1000 with dig-
ital photocamera was used.

Observative light-optical microscopia of
placentas was carried out as well as morphom-
etry of structural components according to the
method by G.G. Avtandilov [7]. It allowed us
to evaluate condition of vessel bed of terminal
hairs, density of symplastic knots, formation of
syncitial-capillary membranes. For this purpose
structure of hair tree was determined with mi-
cro-preparations: average number and quantita-
tive density of hairs (Nai), volumetric density of
terminal hairs (Vv), volumetric density of sym-
plastic sprouts (Vv), volumetric density of free
cytotrophoblast (Vv), volumetric density of ves-
selless hairs (Vv), average number and quantita-
tive density of hair capillars (Nai), volumetric
density of syncitial-capillary membranes (Vv).

Statistical procession of data was carried
out with programme Statistica7.0 for Win-
dows. To evaluate differences between data
T-criterion of Student was used. Difference
between indexes of the corresponding groups
was considered significant for p < 0,05.

Research results and discussion

According to majority of authors, women
with obesity often give birth to children with
macrosomia [8]. However, statistically-reliable
difference in values of average mass of embryo
in experimental groups, compared to the con-
trol group, was not registered within our re-
search (table 1).

According to bibliographic data, display
of placental insufficiency are mainly related to
deficit of endothelial factors (prostacyclin, ni-
trogen oxide, etc.) that enable relaxation of pla-
centa vessels in normal conditions. Decrease
in influence of factors of endothelial relaxation
can cause spasm in vessels of feto-placental
complex, as a result, circulation disturbance
and hypoxia, related to decrease in blood flow
speed, develops in placenta, edema and scle-
rotic processes develop [9]. According to O.B.
Karelina [6], both mass and volume of placenta
decreases among women with high IBM. Re-
sults of our research confirm this statement to

a certain degree: difference in mass of placenta
between groups of patients with obesity of I-I11
degree is not as significant as between placenta
mass of patients with increased IBM, com-
pared to the control group: thus, average mass
of placenta for obesity of the 1st degree was on
average 20 % bigger than for obesity of the 3rd
degree, while difference between placentas of
patients with obesity of the 3rd degree and the
control group was about 34 % (table 1).

While studying structural organization of
placenta among pregnant women with obesity,
we revealed a statistically-significant decrease
in volumetric density of terminal hairs depend-
ing on increase in degree of obesity (for group
I — multiplied by 3,7, for group II — by 4,8,
for group III — by 5 in comparison to value of
the control group). A progressing decrease in
number and quantitative density of capillars
in terminal hairs of placenta among women
with obesity was established: in group I — by
2, in group II — by 2.2, in group III — by 2,5,
compared to value in the control group. The re-
ceived result allow us to suggest existence of a
different, not described before, and, possibly,
the leading morphological substrate in devel-
opment of placental insufficiency in terms of
obesity — disturbance of vasculogenesis.

It has been established that along with in-
crease in obesity degree suppression of adaptive
processes in placenta becomes more expressed:
in comparison to the control group a statisti-
cally-reliable decrease in volumetric density of
chorial symplasts took please depending on de-
gree of obesity: for group I — by 1,5, for group
II-by 2,2, for group III — by 2.,4. In case of obe-
sity among the pregnant volumetric density of
syncitial-capillary membranes also decreased:
considerably in comparison to the control group
(for group I — by 4, for group Il — by 4,7, for
group Il — by 5,4), and less significantly — from
the 1st group to the 3rd group of obesity (ta-
ble 2). On the opposite, along with increase in
IBM, volumetric density of sclerotic vesselless
hairs increases in comparison to the control
group: in group [ — by 2.5, in group II — by 3,8,
in group Il — by 4,7 (table 2).

Table 1
Clinical-morphological parameters of feto-placental complex of women
with obesity and normal IBM

Parameters Group [ Group II Group III Control group
Mass of placenta (g) 495,1+10,50* 457 £12,6* 410+ 10,8* 620+123
Placental-embryo coefficient 0,17 +0,025 0,16+ 0,030 0,16+ 0,030 0,19+0,030
Mass of newborn (g) 3369,3 & 88,92 3245,7+123,91 3267,8 +98,33 3365,5 + 65,94
Thickness of placenta (cm) 2,5+0,17 2,5+0,15 23+0,15 2,8+0,17

Note: (*) —statistically-reliable difference of the respective indicator in comparison to the control

group, p < 0,01.
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As we conclude from the received data, in
placenta of women with obesity involutive-dis-
trophic changes in different combinations with
compensatory-adaptive reactions were regis-
tered (plethora of hairs, big number of chorial
symplasts, developed syncitial-capillary mem-
branes). We should underline that morphologi-
cal display of compensatory-adaptive reactions
were more expressed in case of obesity of the
Ist degree (fig. 1) and decreased along with
growth in degree of obesity.

As degree of obesity increases, in pla-
centa, along with compensatory-adaptive
processes we registered progressing patho-
logical changes such as fibrinoid necrosis of
hairs, fibrinoid mass deposits with immure-
ment of hairs, sclerosis of hairs, decrease in
number of syncitial sprouts. These factors

are a result of tissue ischemia, and cause
decompensated placental insufficiency, for-
mation of fibrinoid clots in inter-hair space,
decrease in mass of placenta, and decrease
in placental-embryo coefficient. These struc-
tural changes in placenta were most typical
for group III of placentas (fig. 2).

The progressing suppression of compensa-
tory-adaptive reactions in placentas of women
along with increase in degree of obesity is
confirmed by the received decrease in area of
placental membrane (table 2) that leads to de-
crease in diffusion of gas and nutrients through
placental barier, providing for development of
placental insufficiency; interestingly, similar
changes in morphological structure of placenta
are described in case of moderate and heavy
preeclampsia [9].

Fig. 1. Plethora of capillars of placenta hairs of
a puerpera with obesity of the I degree.
Coloring by hematoxilin and eosin; optical
multiplication x 200

Fig. 2. Deposits of fibrinoid mass with
immurement and degeneration of hairs,
singly sclerotic hairs in placenta of a
puerpera with obesity of the III degree.
Coloring by hematoxilin and eosin; optical
multiplication x 200

Table 2
Results of morphological research of structural organization of placenta among
pregnant women with different degrees of obesity

E e 5 B ke = .8

£ p S22 0= B £EE

83 > o 2 = 2 o £= .5

R S g8 °8 = 7 &E

s 2 >3 5 -

> s z >
Control group 68,3+ 1,07 5,4+0,16 0,7+0,27 14,0 £ 0,42 12,1 £0,40
Group | 18,2 £0,72%* 3,72+ 0,3 1,7 +0,30* 7,2 +0,40% 3,0 +£0,30*
Group 11 14,2 +0,71% 2,4+0,13 2,7+0,24% 6,50 + 0.30%* 2,55+ 0,16*
Group I1I 13,606 | 22+021 33+041% 5,54+ 0,33% 22+0,16%

Note: (*) — statistically-reliable differences of signs in comparison to the control group, p < 0,01.
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Disturbances of vessel bed and hair tree in
placentas of women who has excessive body
mass, described in this research, were ex-
pressed the most in case of the III degree of
obesity and, of course — in comparison to pla-
centas of women with normal IBM.

Conclusion

Pathomorphological display of placental
insufficiency in case of obesity are defined by
disturbance in formation of vessel bed of hairs
and is defined by degree of obesity. Formation
of placental insufficiency along with increase
of obesity degree is attended by decrease in ex-
pression of compensatory-adaptive reactions
and prevalence of pathological changes of pla-
centa structure.
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ORGANIZATION OF SCHOOL MEALS IN THE KYRGYZ REPUBLIC

Uraimova A.A.
Scientific and Production Centre for Preventive Medicine, Bishkek, e-mail: ualtyna@mail.ru

In recent years the issues of organizing school meals have been of great interest. The basis of the proposed ap-
proaches is the introduction of new nutritional schemes for schoolchildren and the use of modern high-quality equip-
ment, which allows for the minimum cost to provide schoolchildren nutrition that meets established requirements.
Nutrition must be balanced in order to fully develop, during the day the child should receive the minimum necessary
for this nutritional and mineral substances. Given that most of the time children spend in organized groups, schools,
then they should fully eat there. The purpose of this work was to study the system of school nutrition in the Kyrgyz
Republic. Currently, students of grades 1-4 of comprehensive schools in the Kyrgyz Republic are provided with free
meals. In most schools, meals are organized according to a cyclical menu, from a diverse assortment of food prod-
ucts by day of the week. Coverage with hot meals (breakfast) 61,5 % and in the rest of the republic’s primary school
students receive one bun and a mug of tea, which are replaced with other types of bakery products and drinks. The
need for a balanced diet to protect the health of children and adolescents is noted.

Keywords: school meals, menu, parental contribution, school farms, prescription, health indicators,
school catering facilities, child morbidity, personal hygiene

Rational, healthy nutrition ensures the
harmonious growth and development of chil-
dren, prevents the development of diseases,
increases mental and physical performance
and is especially important in childhood, when
the basic physiological, metabolic, immu-
nological mechanisms that determine a per-
son’s health throughout his subsequent life are
formed [1-3].

Lack of adequate nutrition for schoolchil-
dren’s physiological needs can lead to disor-
ders of the body’s vital functions, including
the formation and progression of diseases of
the gastrointestinal tract, circulatory and he-
matopoietic organs, changes in the endocrine,
immune, musculoskeletal systems, and various
parts of the nervous system.

In recent years, the Independent States
worsened health outcomes of school-age
children [4-6].

In recent years, there has been a persis-
tent trend towards a deterioration in the health
indicators of school-age children in the CIS
countries. According to the National Center
for Maternal and Child Welfare in the Kyrgyz
Republic in 2012, 43 % of children suffer from
iron deficiency anemia, including the highest
prevalence of iron deficiency anemia among
children in the Chui region of the Kyrgyz Re-
public, accounting for 59 %.

Over the past 15-20 years, comprehensive
schools are becoming more and more promi-
nent one of the main causes of the development
of chronic diseases in children and adolescents.
Respiratory diseases occupy a leading place in
the structure of children’s morbidity. Accord-
ing to official statistics, 30 % of schoolchildren
are diagnosed with chronic diseases. Attention
is drawn to the deterioration of indicators of
children’s physical development. Annually,
less 10 thousand children with signs of lag in

physical development are identified, as recent-
ly, diseases of the organs of the gastrointestinal
tract have been growing among children [7].

One of the main reasons is the overcrowd-
ing of schools, especially in cities, where it
is 1.5-2.5 times higher than the established
standards. Violation of the sanitary and anti-
epidemic regime, unsatisfactory conditions
for training and education are also reflected in
the indicators of infectious morbidity among
students in educational institutions. In 2016,
among children and adolescents, there is an in-
crease in the incidence of viral hepatitis A by
24.2% compared with 2015 (12323 cases were
recorded compared to 9335 cases in 2015). In
the general group of intestinal infections, an in-
crease in incidence by 5.3% is also observed.
In 2016, 26,299 cases were registered against
24,893 cases in 2015 [8].

The aim of the research is the study and
analysis of the system of organization of
school meals in the Kyrgyz Republic and its
further development.

Materials and research methods

The organization of school meals was stud-
ied in 2236 educational institutions of the Kyr-
gyz Republic. The analysis of the conditions
for the catering of schoolchildren, the state of
the material and technical base of the cater-
ing departments of schools is carried out. The
analysis was carried out according to official
statistics from 50 regional Centers for Disease
Prevention and State Sanitary and Epidemio-
logical Surveillance of the Ministry of Health
of the Kyrgyz Republic.

Research results and discussion

The organization of hot meals for stu-
dents of secondary schools has shown its rel-
evance [9, 10].
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Data on canteens and students of secondary schools receiving school meals

Ne | Name of the area | Number of school| Number of stu- Among them:
(city, region) canteens dents in grades 1-4 | typical | buffets | Adapted premises
1 |Bishkek 133 38636 93 - 40
2 | Batken region 234 36769 110 76 48
3 |Jalalabad region 474 86920 97 172 205
4 | Issyk-Kul region 199 32798 86 - 113
5 |Naryn region 139 22562 64 - 75
6 | Osh region 528 92947 210 208 110
7 |Osh 58 19422 42 13 3
8 | Talas region 116 17945 65 - 51
9 | Chui region 323 52512 222 28 73
All 2204 400511 989 497 718

According to the Law of the Kyrgyz Re-
public “On the organization of catering for stu-
dents in secondary schools of the Kyrgyz Re-
public”, students from primary schools starting
in 2006 receive school meals. In 2013, their
number reached 400 511 children (Table). The
Government of the Kyrgyz Republic annually
allocates about 500 million soms from the re-
publican budget to organize meals for students
in grades 1-4.

Currently, out of 2236 educational institu-
tions in 1371 schools have organized hot meals.
In 2013, only 10% of schools had hot meals.
Over six years, this indicator reached 61,5 %.

In most schools, meals are organized ac-
cording to a cyclical menu, from a diverse as-
sortment of food products by day of the week.
In 38,5% of schools in the republic, elemen-
tary school students are given one bun and a
mug of tea, which are replaced with other
types of bakery products and drinks (cookies,
gingerbread, waffles, cakes, muffins, as well as
boiled milk, cocoa, compote, etc.). The menu
is compiled taking into account food standards
in the amount of 7 soms per day and 10 soms
in remote, high-mountainous regions, which is
insufficient to organize hot meals five times a
week [11].

Lack of funds is partially covered by vol-
untary parental contributions. Parents pay extra
from 1 to 5 soms per day, which is available to
many families. Since the institutionalization of
parental contributions has not yet been reflect-
ed in the regulatory legal acts of the Kyrgyz
Republic, this leads to the fact that contribu-
tions are unstable (vary from month to month)
and largely depend on how actively the Board
of Trustees mobilizes these contributions. De-
spite additional parental contributions, the ac-
cumulated amount is insufficient to ensure that
all pilot schools receive food in accordance

with the recommended norms of consumption
of nutrients, energy and food products estab-
lished by the Ministry of Health of the Kyr-
gyz Republic.

With the technical support of international
donors such as the UN World Food Program,
Mercy Corp and other sponsors, modern tech-
nological and refrigeration equipment is sup-
plied to schools of the republic to organize hot
meals. One of the conditions for the supply of
equipment is a guarantee of support from the
local government and the parent community
(i.e. 30% of the contribution from the institu-
tion, 70% from the project). These 30% are
not provided to anyone in cash, but make a
contribution in the form of repair work of the
school cafeteria (repair of the catering unit,
sewer pipes, electrical wires, etc.).

In the framework of the UN WFP program
“School Meals Optimization program”, hot
meals were introduced in 435 schools from dif-
ferent regions of the republic.

In addition, within the framework of the
program “Food for Education Program”, more
and more junior classes of 143 schools of the
republic were involved using technical means
and special equipment.

All employees of pilot schools and district
representatives of the Ministry of Education
and Science of the Kyrgyz Republic and the
Ministry of Health of the Kyrgyz Republic
were trained.

An action plan has been developed to pro-
mote school nutrition, proper nutrition and hy-
giene, together with the Ministry of Education
and Science of the Kyrgyz Republic and the
Ministry of Health of the Kyrgyz Republic.

In addition, WFP used grant funds to de-
velop tailor-made technology projects for each
school and to modify the entire school feed-
ing mechanism. For this, the food procurement
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process was changed — from the purchase of
ready-made buns and cakes to the acquisition
of fresh ingredients for nutritious lunches,
the training of school chefs, the formation of
a school lunch menu and the improvement of
sanitary conditions in schools. Local authori-
ties allocated the necessary funds for the repair
of school canteens and the arrangement of ap-
propriate infrastructure.

At present, 66 % of pilot schools use meat
for cooking, 80 % of schools use dairy products,
at least 38 % of pilot schools provide hot meals
4-5 times a week, every 4th school provides
weekly salads for primary school students.

Using pilot schools as an example, WFP
proved that hot lunches can be prepared for
10-13 soms 4-5 times a week. Thus, accord-
ing to the experience of WFP with the proper
organization of school meals, changing the
system of procurement of products from local
manufacturers, creating a menu in accordance
with the standards of the Ministry of Health of
the Kyrgyz Republic, the availability of con-
ditions for storing and preparing food — these
funds are enough to prepare hot dishes (cere-
als, soups) 3-4 times a week. Daily hot meals
can be provided by adding parental funds or
funds from local budgets in the amount of
3 soms per day per child. These calculations are
true for rural schools, since the entire amount
is directed exclusively to products for school
meals. Salaries of cooks, utilities are covered
by school budgets.

The menu of schoolchildren consists not
only of a bun. Specialists offered 146 recipes
(88 recipes for hot dishes, 11 recipes for drinks,
19 baking options and 28 salad recipes). The
menu uses inexpensive local products avail-
able to schools. Moreover, tea was replaced
with compote, milk, ayran, cocoa there.

In addition, school farms have been cre-
ated in various areas in order to support and
improve the nutrition of students in 57 second-
ary schools. The agricultural products growing
there are used for school meals.

I would like to note that linking school
meals to the agricultural sector creates direct
economic benefits and benefits both farmers
and children. Linking with local agricultural
production enhances program sustainability
and creates stability for local produce markets.

At the same time following are also needed,
technical support for farmers, the development
of training modules on agronomic techniques,
the accounting method, training seminars and
trainings for local communities.

One of the advantages of the school nu-
trition development program is the fact that

children began to skip school less. Everyone
knows that not all students eat breakfast at
home. There are children from low-income
families. They do not have the ability to eat
varied. If the school has hot meals, then there
is a greater chance that such a child will not
miss school.

As a result, children receive milk or rice
porridge, pilaf, pea soup, mastava, buckwheat
porridge with meat, baked pasties with pota-
toes, buns, portioned cakes, vegetable sal-
ads, etc.

According to the recommended norms of
the Ministry of Health of the Kyrgyz Republic,
the calorie content of a school breakfast should
be 550 kcal. In pilot schools, it is 650 kcal.
Calorie buns and tea — 355 kcal.

Most schools have heating appliances,
stoves and ovens purchased by the school’s
administration, the parent fund, and local gov-
ernments. Food for students in schools is pur-
chased through suppliers determined by the
results of the tender.

However, to date, nutrition of students in
secondary schools of the Kyrgyz Republic re-
mains a rather serious problem, since many is-
sues remain unresolved.

38.4% of schools do not have centralized
water supply, up to 83.4% of buildings of sec-
ondary schools are not connected to the cen-
tralized sewerage network. Water supply inter-
ruptions are noted in schools in the southern
region of the republic. Large values of the risk
to children’s health were noted; lack of condi-
tions for maintaining personal hygiene; there
are no sinks for washing hands or do not func-
tion. During the preparation of schools for the
new school year, attention is not always paid to
the existing shortcomings, limited to support-
ing repair work.

In more than 66% of general education
schools of the republic, re-profiling of the
building with the repair of infrastructure, or
its demolition and the construction of a new
school are required. Confirmation of this is the
functioning of schools that were built in 1930 —
1960, their total number is 281 schools.

Recently, a number of documents have
been approved in the Kyrgyz Republic aimed at
improving the health status of schoolchildren,
which oblige them to take measures to improve
the nutrition of children, especially grades 1-4.
Approved by the decree of the Government
of the Kyrgyz Republic of 11.04. 2016 year
No.201 “On the approval of acts in the field
of public health” sanitary norms and rules
“Sanitary and epidemiological requirements
for the conditions and organization of training
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in general educational institutions” the require-
ments for the catering of students are presented
which presents the requirements for the intro-
duction of the registration form of the catering
unit, the requirements food, a list of prohibited
foods, compilation of a menu-layout, nutrition-
al standards, as well as requirements for the
conditions of stay of children in schools.

In many schools, the conditions for cater-
ing are improved; in addition, electric titans are
installed in the washing departments to provide
hot water. In the republic only 10% (Bishkek)
use dishwashers. Additionally purchased table-
ware. In canteens, where technological equip-
ment has been preserved, baking of bakery
products is carried out on their own.

Corresponding agreements are drawn up
for the supply of milk and rolls with legal enti-
ties and individuals.

Unfortunately, in the Kyrgyz Republic,
practical scientific work in the field of assess-
ing the nutrition and health status of school-
children was not carried out. In several stages,
a study was conducted on indicators of the
physical development of children: for a thirty-
year period (1928-1929 — 1960-1961), 1970.
and recent studies in 2013-2017 [12].

The problems of optimizing the nutri-
tion of children, the nature of their nutrition,
daily energy consumption, etc. remain insuffi-
ciently studied and resolved in practice. This
circumstance dictates the need for a selective
population study covering a sufficient number
of school-age children with the introduction
of appropriate recommendations for the re-
sumption of hot meals in secondary schools of
the republic.

Conclusion

Our study shows the importance of school
feeding for public health making it an urgent
task for school food service to be actively de-
veloped and expanded in the Kyrgyz Repub-
lic. Also, given the significant prevalence of
infectious and non-infectious diseases among
schoolchildren, significant levels of relative

risk, further efforts are required to improve the
nutritional conditions, providing schools with
clean drinking water and the necessary sanitary
and hygienic conditions, strengthening school
work on a healthy lifestyle and medical support
for this contingent.
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In the face of growing competition in the international educational services market, the internationalization of
the Kazakhstan education system and attracting more foreign students continues to be an important strategic task.
The article reveals the main aspects of the internationalization of the higher education system in the Republic of
Kazakhstan. It is noted that a high-quality strategy for internationalizing the domestic education system, based on
best international practices, taking into account national priorities, undoubtedly affects both the competitiveness of
Kazakh graduates in the world labor market and the competitiveness of the Kazakhstan economy as a whole. Quali-
tative transformation is one of the main elements in the formation of the sovereignty of our state. The development
of higher professional education is closely linked to the problems of the development of society and is due to the
following socio-economic laws: the transition of society to a market economy, as a result of which the nature of pro-
ductive forces and production forces has changed; the growth of knowledge-based industries; increase in the volume
of scientific and technical information; quick change of technology; integrative nature of research.

Keywords: higher education, internationalization, university, academic mobility, competitiveness

Times are changing, and we are
changing with them.
Horace.

In modern conditions, one of the key in-
dicators for assessing the country’s devel-
opment is the human development index, in
which, in addition to living standards and lon-
gevity, special attention is paid to the level of
literacy and education of the population of the
studied state. These indicators, of course, are
influenced by the higher education system,
the high level of which determines the further
development of society. More recently, edu-
cation was considered as the sum of knowl-
edge, skills and abilities gained as a result of
training in educational institutions and less
often — independently. Today, education is a
branch of the economy, economy of the coun-
try, which includes organizations, institutions,
enterprises providing training, knowledge
transfer, and the production of educational
literature. Therefore, higher education has a
direct impact on the competitiveness of the
country’s economy as a whole through the
training of qualified personnel, as well as the
development of a holistic, creative personal-
ity, which is one of the main factors in the op-
timal functioning of the country’s economy.
At the moment, an assessment of the level of
development of a country is determined, also
by the education of its citizens. Improving the
system of higher education is a direct path to
positive changes in society, as well as to its
further progressive functioning.

As you know, at the present time there are
changes in the political, economic, cultural
spheres of human life, in connection with this,
reforms affect higher education, periodically
requiring updating. Today it is already clear to
everyone: it is impossible to “enter” into the

“new” time with the old standards. As shown
by popular practice, the task of forming a new
personality is not feasible with traditional ap-
proaches to education, so the introduction of
new educational standards is a trend of the
times. The new standard is distinguished by
the implementation of a system-activity ap-
proach in training, where the learner’s position
1s active, where he acts as an initiator and crea-
tor, rather than a passive listener. In the stand-
ards of the new generation, the focus is not on
knowledge, skills, but universal educational
activities — the ability to learn independently.
The important thing is not the “baggage” of
knowledge accumulated during training, but
the ability to use it.

The qualitative transformation of higher
education is one of the main elements in the
formation of the sovereignty of our state, its
real political and economic independence. The
development of higher professional education
is closely linked to the problems of the devel-
opment of society and is due to the following
socio-economic laws:

—the transition of society to a market
economy, as a result of which the nature of the
productive forces and production relations has
changed, the social status of the subjects of
production has changed;

— the growth of high-tech industries, for the
effective organization of which required main-
ly staff with higher professional education;

—almost double the amount of scientific
and technical information over the past five
years, and information is projected to be up-
dated every three years;

—rapid change of technology, which
caused obsolescence of production capacities
and discovered an insufficient level of qualifi-
cation of specialists;
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—the integrative nature of research con-
ducted at the intersection of various sciences
and the synthesis of subject areas of knowledge;

— the active use of modern information and
communication technologies as means of intel-
lectual activity, which condition the automa-
tion of both physical and mental labor.

In modern society, education has become
one of the most extensive areas of human activ-
ity. So, at the beginning of the 2018/2019 aca-
demic year in the Republic of Kazakhstan,
there are 128 higher education institutions
(universities) taking into account branches.
45 universities are state-owned by ownership,
79 are private universities and 4 are foreign-
owned. The total number of students is 542458,
the number of students in the current academic
year, compared with the previous academic
year, increased by 9.3 %.

The number of full-time faculty is
38 275 people, including 5630 teachers work-
ing part-time. A doctorate have 8.4% of the
total staff of the faculty, candidate of scienc-
es — 33,7%, the title of professor — 6%, and
Associate Professor — 14.8 %. The number of
teachers with an academic master’s degree is
12 337 people, or 32.2%, doctors of philoso-
phy ( PhD ) and doctors in profile — 2379 peo-
ple or 6.2% [1].

According to the statistics presented in the
“National Report on the status and develop-

ment of the education system of the Republic
of Kazakhstan (since independence)”, at the
Level of education of the population of Ka-
zakhstan is relatively high and close to the
average level of the countries — members of
the OECD (Organization for Economic Coop-
eration and Development) . Among adults aged
25 years and over 40 % have secondary educa-
tion as the highest level of education, 30% — a
college degree and 25% — higher education.
According to RK National Economy Commit-
tee on Statistics of the Ministry in the 2017/
2018 academic year, a contingent of university
s Kazakhstan amounted to 534 421 students, of
them for undergraduate — 496 209, Masters —
34 609 (scientific and pedagogical direction —
19 431 people, profile — 15 178 people), doc-
toral PhD — 3 603 people (table. 1).

The dynamics of five years recorded an in-
crease in the indicator of faculty (faculty) of
universities. According to the Unified higher
education management system (UHEMS) in
the 2018/2019 academic year, teaching activity
is carried out 50 735 people, including staff —
40 594. Qualitative composition of faculty or
university s in the 2018/2019 academic year
for data UHEMS (graduation rate) was 44,7 %
(for 115 civilian universities ). The qualitative
composition of the faculty of higher education-
al institutions of the Republic of Kazakhstan
for 3 years is presented in table 2.

Table 1

Kazakhstan: contingent of universities, people [2, p. 15]

The level Academic year
of education | 2014-2015 | 2015-2016 | 2016-2017 | 2017-2018 * for | 2018-2019 * UHEMS data
122 universities | for 115 civilian universities
Undergraduate 477 387 459 369 477 074 496 209 479914
Master 32527 29 882 32 893 34 609 36 720
Doctoral studies 2 063 2 288 2710 3603 4937
Total 511977 491 539 512 677 534421 521571
Table 2
Kazakhstan: indicators of the degree of teaching staff of universities, person /% [3, p. 16]
2015-2016 academic | 2016-2017 academic | 2017-2018 academic
year year year
Qty share, % Qty share, % Qty share, %
Total faculty 38 087 100 38241 100 38212 100
Of them:
Doctors of Science 3,568 9,4 3499 9.2 3251 8.5
candidates of sciences 14239 374 14,023 36.7 13,276 347
Doctors of Philosophy (PhD) 1133 3 1562 four 1854 5
Doctors by profile 139 04 175 0.5 208 0.5
Masters 10 082 26.5 11135 29.1 12 098 31.7
The general indicator of steadiness (p. 1-4) 19,079 50.1 19259 50,4 18 589 48.7
other 8926 234 7847 20.5 7 847 19.6
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Consequently, the social role of education
has increased: the prospects for the develop-
ment of mankind today largely depend on its
focus and effectiveness. In the last decade,
the world is changing its attitude towards all
types and elements of education. Education,
especially higher education, is considered as
the main, leading factor in social, political and
economic progress. The reason for such atten-
tion is the understanding that the most impor-
tant value and main capital of modern society
is a person who is capable of searching and
mastering new knowledge and making non-
standard decisions. In this regard, it is neces-
sary to note the domestic educational traditions
that have proven their effectiveness:

—a high degree of state responsibility
for education;

— social orientation of education (on social-
ly significant results of educational activities);

—knowledge tradition in the content
of education;

—experience of reproductive, illustrative
and explanatory type of training;

—ideas and experience of developing
education;

— experience in the development of crea-
tive cognitive abilities of students through the
organization of problem-based learning;

— experience in science education;

— experience of moral education.

Currently, the key trend in the develop-
ment of higher and postgraduate education in
Kazakhstan is the internationalization of uni-
versities. The participation of the scientific
and pedagogical and student community in
international projects, the academic mobility
of students and teachers, as well as other fac-
tors contribute to the integration of the Kazakh
higher school in the global educational space.
Appearing at the end of XX, the phenomenon
of internationalization of higher education is
now becoming one of the most important di-
rections of development of national education
systems and educational institutions world-
wide. At the national level, internationaliza-
tion strategies are being actively developed,
designed to solve a number of important politi-
cal, economic and cultural problems, as well as
ensure academic development, positive chang-
es in the educational process and the univer-
sity environment. International cooperation of
Kazakhstan in the field of education is carried
out in accordance with the legislation of the
country and international treaties. International
cooperation is represented by the relevant leg-
islative framework. This is the UN legal frame-
work: Universal Declaration of Human Rights

(1948), International Covenant on Economic,
Social and Cultural Rights (1966), Convention
against Discrimination in Education (1960),
ILO / UNESCO Recommendations on the Sta-
tus of teachers (1966), World Declaration on
Higher Education for the 21st Century: Ap-
proaches and Practical Measures (1998). The
internationalization of universities of the coun-
tries participating in the Bologna process is
regulated by documents of the Council of Eu-
rope. These are the European Convention on
the Equivalence of Diplomas Leading to Ac-
cess to Universities (ETS No. 15) (1953), the
European Convention on the Equivalence of
University Periods of Education (1956); Euro-
pean Convention on the Academic Recognition
of University Qualifications (1959), European
Agreement on the Continuation of Scholar-
ships for Students Studying Abroad (1969),
Covenant on the Recognition of Qualifications
Related to Higher Education in the European
Region (1997), etc. . The basis of cooperation
within the framework of scientific and edu-
cational process is the following regulatory
framework of the CIS — the Agreement on co-
operation in education (1992), Agreement on
cooperation in the field of training of scientific
and scientific-pedagogical personnel and nos-
trification of documents on their qualifications
within the CIS (1992), the Agreement on coop-
eration on the formation of a single (common)
educational space of the CIS (1997), the Model
Law on Education (adopted at the 13th plenary
meeting of the Inter-Parliamentary Assembly
of CIS participants (1999).

At the regional level, one of the successful
projects for the internationalization of educa-
tion has been the cooperation of the member
states of the Shanghai Cooperation Organi-
zation (SCO). The SCO Universities project
is aimed at developing integration processes
in education, science and technology, taking
into account the best national traditions. The
creation of the Central Asian Higher Education
Zone was facilitated by the Taraz Declaration,
adopted in 2007. One of the striking exam-
ples of interaction is the Central Asian Educa-
tion Platform project, implemented within the
framework of the European Educational Initia-
tive for Central Asia. The aim of the project is
to expand cooperation between the European
Union and Central Asia. Under the auspices of
the project, in June 2017, the Second Meeting
of the Ministers of Education of the European
Union and Central Asia was held in Astana.
The main outcome of the meeting was the
adoption of the Astana Declaration, which laid
a new stage in the process of strengthening ties
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between the countries of the Central Asian re-
gion and the European Union.

In order to further develop the system of
higher education, internationalization contin-
ues to remain on the list of the main direc-
tions of development of higher education pro-
viders. Internationalization contributes to the
sustainable development of higher education
at the national level and, therefore, the forma-
tion of competitive human capital. Despite the
fact that internationalization remains the cen-
tral strategic direction of universities, many
stakeholders in the field of higher education
still have a vague idea of this phenomenon.
Each of them interprets this concept in their
own way, and most people understand interna-
tionalization exclusively as attracting foreign
students. However, one should also under-
stand internationalization as a process of inte-
grating international, intercultural and global
perspectives into the higher education system
and, thus, improving the quality of education
and research. This process includes the mobil-
ity of students and faculty, the development
of joint educational programs, diplomas, mas-
sive open online courses (MOOCs), and joint
research projects. Thus, internationalization
increases the accessibility and innovativeness
of higher education, ensures the emergence
of international standards, and expands and
strengthens international cooperation. In the
university, the leading leaders of the world
ranking of universities QS WUR, the activi-
ties on internationalization of the university
include many development areas — from
developing a strategic plan for the develop-
ment of the university to providing distance
learning [4, p. 298]. As you know, ranking of
the best universities in the world (QS World
University Rankings) is a global study and
its accompanying ranking of the best higher
education institutions of world significance in
terms of their achievements in education and
science. Designed according to the methodol-
ogy of the British consulting company Quac-
quarelli Symonds (QS). The rating evaluates
universities by the following indicators: ac-
tivity and quality of research activities, em-
ployers’ opinions and career potential, teach-
ing and internationalization. These indicators
cover the key strategic missions of universi-
ties of world significance for which they are
responsible to the participants in the process:
the academic community, employers, students
and their parents. Annually, the study evalu-
ates over 2.5 thousand higher education insti-
tutions around the world. Based on its results,
a ranking of the 500 best universities in the

world is compiled, as well as university rat-
ings in individual disciplines.

The internationalization of higher edu-
cation has a positive effect both at the local
(university) and at the national levels (coun-
try). Due to the internationalization of higher
education, the number of foreign students is in-
creasing, which in turn increase the country’s
Gross Domestic Product (GDP) and facilitate
the creation of new jobs. Attracting foreign
students is also a mechanism to increase the at-
tractiveness of the country on the world stage,
as a result there is an influx of more tourists.

The core of the state policy of internation-
alization is the development of academic mo-
bility of students. In total, in 2017, 2 495 stu-
dents were sent to study abroad by universities,
which is 2.6 times higher than the same indi-
cator for 2016. This indicator ensures the im-
plementation of the “Ensuring the quality of
external mobility” strategy of academic mo-
bility in the Republic of Kazakhstan for 2012-
2020 years: there is an annual increase in the
number of students traveling to the countries of
the EHEA (European Higher Education Area)
for one period of study, by 50% [5]. However,
this is a significantly small proportion of the
total number of students in 2017 — only 0.5%

Much work in this direction is carried out
by the Center for International Cooperation
and Academic Mobility of the Karaganda State
Technical University (KSTU). The coordina-
tor of programs on academic mobility of stu-
dents organizes the work of the Commission
to conduct a competition among students. Ac-
cording to the results of the competition, an
agreement is concluded taking into account
the accreditation of the partner institution and
its educational programs. The procedure for
admitting students from other higher educa-
tional institutions, recognition and offsetting
of loans acquired during academic mobility,
is implemented in accordance with the “Rules
for the organization of the educational process
on credit education technology”, approved by
order of the Minister of Education and Science
of the Republic of Kazakhstan dated April 20,
2011 No. 152, Concepts academic mobility of
students of higher educational institutions of
the Republic of Kazakhstan (MES of the Re-
public of Kazakhstan, 01/19/11), the Regula-
tion on the procedure for transferring loans ac-
cording to ECTS type from 05.09.2011

In 2015, 6 students from the Hashemite
Kingdom of Jordan were attracted to study
at the Karaganda State Technical University
in the specialties “Construction” — 5 people,
“Oil and Gas Business” — 1 person. In order
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to ensure the further attraction of foreign
students to KSTU in 2016, a joint work was
carried out with Kazakh National University
named after Al — Farabi for the admission of
students in accordance with the agreement
between the Governments of the Republic of
Kazakhstan and the Islamic Republic of Af-
ghanistan on cooperation in the field of edu-
cation (November 22, 2009). For training for
the 2016/2017 academic year, 15 students were
accepted who previously passed foundation
courses (preparatory language courses) at Ka-
zNU named after Al-Farabi [6, p. 27].

As a result of the positive experience about
teaching these students for the 2017/2018 aca-
demic year, an additional 30 students from
the Islamic Republic of Afghanistan were at-
tracted. In the context of faculties, the contin-
gent of foreign students from this country as
of November 1, 2018 is 43 students. In terms
of specialties: “Construction” — 26 people,
“Transport, transport equipment and technolo-
gies” — 2 person, the field of “science” — 9 peo-
ple, “Information Systems” — 5 people, “Com-
puters and Software” — 1 person sheep. The
Karaganda State Technical University provides
support for the transfer of students (purchase
of tickets, visa support in conjunction with the
migration service of the Department of Internal
Affairs of the Karaganda region, the Ministry
of Education and Science of the Republic of
Kazakhstan, the Ministry of Foreign Affairs
of the Republic of Kazakhstan and the Em-
bassy of the Islamic Republic of Afghanistan
in Kazakhstan). Also in 2017, 5 students from
Tajikistan were accepted for training in accord-
ance with the intergovernmental agreement in
the field of education and science for training
in the specialties of “Electric Power”, “Infor-
mation Security Systems”, “Architecture”,
“And Information Systems”. For 2018/2019,
2 citizens of Ukraine were accepted in accord-
ance with the Agreement between the Minis-
tries of Education and Science of the two coun-
tries on cooperation in the field of education
and science from 2010 for training in the target
magistracy in the specialty “Metallurgy” [7, p.
28]. It follows that from the point of view of
society, an educated person is a self-educated
person aimed at developing his creative abili-
ties. As a goal of higher education, a subject

is set, an active cultural-historical creator, ca-
pable of being included in modern culture and
socially valuable activity for its renewal. From
the perspective of the individual, the goal of
education is an individual who is aware of its
uniqueness, autonomy and sovereignty, has
personal educational needs and educational
interests, is able to take responsibility for its
educational potential, has the right to manifest
subjectivity, to its own path of development of
the chosen educational content.

Thus, the decisive factors in the develop-
ment of a competitive university, improving
the quality of training of specialists are: the de-
velopment of internationalization of education
and the introduction of an education quality
management system that meets international
standards. Internationalization higher educa-
tion creates new opportunities, contributes to
the acquisition of accessible knowledge, the
introduction of innovative methods of work
in higher education systems, improves mu-
tual understanding between different peoples
and cultures, promotes the education of a new
generation prepared for life and work in the in-
ternational information community. Reforms
in the higher education system are designed to
bring Kazakhstan to the forefront in the world,
to ensure the future of the Kazakhstan nation, a
decent life for every citizen.
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In this paper, the role and place of the discipline “Mathematical Models of Uncertain Systems” in an education-
al process of students specializing in applied mathematics are described. The relevance of developing a correspond-
ing e-tutorial is substantiated. In addition, the requirements and recommendations on e-tutorials that the authors
followed during the development process are listed, and brief information about the software tools is provided. This
teaching aid is described in detail, including its structure, the main stages of operation as well as its features and
functionality. Distinctive features of this teaching aid include (1) a 30-min delay for the appearance of the Help menu
while completing a laboratory, (2) a testing system with random sampling of multiple-choice questions from a data-
base and (3) the appearance of a friendly response to the mistakes during the test. The developed software product
can be used for laboratories and practical classes for undergraduate students specializing in applied mathematics as

well as for their independent study.

Keywords: mathematical models, control theory, educational process, web-course, visualization

In the analysis and design of control sys-
tems, one inevitably faces some level of un-
certainty. Uncertainties can be informational:
one or more variables describing the dynam-
ics of a system turn out to be unmeasurable,
or the variables are measured with errors. An-
other type of uncertainties is parametric un-
certainties, which occur due to the fact that
the parameters of a system are not precisely
known. As a rule, both types of uncertainty
arise in applications.

Because of an inevitable presence of infor-
mational uncertainties, a researcher can only
estimate the unknown variables of a dynamic
system with some accuracy. This accuracy de-
pends on the properties of the system, primary
sensors and data processing algorithms used.

Relevance and problem description

The topics of the course “Mathematical
Models of Uncertain Systems” have a close
connection with control theory. At many uni-
versities, they are studied as a module of control
theory. Therefore, many topics can be found
in monographs, e.g., written by G.A. Leonov,
A.L. Egorov and V.N. Afanas’ev [1, 2, 3]. There
are also parts of monographs, for example,
publication DW. Gu, P.H. Petkov, M.M. Kon-
stantinov [4] and papers, for example, L. Uusi-
talo, A. Lehikoinen, H. Myrberg [5].

At our university, these topics are studied
within a separate discipline. Unfortunately, the
information in the books seems to be scattered,
hardly covering even a half of this course. In
addition, students have inconvenience while
extracting necessary theory from different
sources. It would be much better if all the ma-
terial was included into one teaching aid.

The goal of this work is to provide stu-
dents of the department with teaching materi-

als on this discipline, helping them to master
the course “Mathematical Models of Uncertain
Systems.” The goal can be achieved by adopt-
ing an e-tutorial on this course into the educa-
tional process.

Thus, the problem is to develop an e-tuto-
rial “Mathematical Models of Uncertain Sys-
tems” using the functionality of HTML, CSS
and JavaScript, and also to adopt it into the
educational process.

This electronic teaching aid should include

—theory on the course ‘“Mathematical
Models of Uncertain Systems”;

— laboratories on 5 topics;

— a testing system.

Each laboratory should contain

— a brief theory on a given topic;

— step-by-step instructions for complet-
ing laboratories;

— necessary background information;

— materials for checking the correctness of
completed laboratories, by variants;

— a typical report.

Requirements and recommendations on the
development of electronic teaching aids

The rapid progress of information and
communication technologies and the wide-
spread use of the Internet have led to quali-
tative changes in the teaching technologies
adopted around the world. Today, the most
popular form of education is mixed teaching,
in which the usual educational process is sup-
plemented by computer-aided learning.

Consequently, computers and computer-
based electronic resources have a major role
in modern education. The ability to effectively
use information resources is of particular im-
portance for making success in an education-
al process.
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As is believed, electronic teaching aids
have brought a number of advantages to an
educational process from the student’s point of
view, such as

— instant access to content in a few clicks;

— the ability to use dynamic interactive ma-
terial, which considerably facilitates learning.

In order to achieve a positive effect, one
should adhere to the basic principles and rec-
ommendations on the development of teaching
aids as follows.

— The basic requirement is conciseness: the
size of each web page should ideally not ex-
ceed the limit of 80—100 Kbs, including graph-
ics (optimally, 40-50 Kbs).

— Particular attention should be paid to the
optimal speed of presentation, which would
not exceed the cognitive capabilities of a stu-
dent, but at the same time would be sufficient
for maintaining his/her activity at a high level.
With an increase in the learning rate, the ef-
fect of activating passive memorization will
be observed.

— In the text, the use of abbreviations, new
words as well as long words should be mini-
mized. As was indicated by experimental stud-
ies, the difficulty of understanding increases
in the case of choosing words with more than
3 syllables [6, p. 59].

— When designing the structure of electron-
ic textbooks and tutorials, the materials should
be divided into separate modules taking into
account the famous Yngve—Miller number: the
speed of short-term memory is (7 + 2) unrelat-
ed numbers or words. This fact was established
by the American scientists, linguist V.H. Yn-
gwe and psychologist G.A. Miller.

— All most important information should be
placed in the upper left corner of a web page,
making it available without scrolling.

— Tables and bulleted lists should be used
to present material in a well-structured and
compact form.

— Concise headlines should be chosen [7].

— Each idea should be explained in a sepa-
rate paragraph of text.

— The core of a paragraph should be placed
in its first or last line.

— Labels should be located as close to the
illustrations as possible.

— Electronic teaching aids should be acces-
sible to all readers, regardless of the browser,
platform or display they use [6, p. 60].

— A teaching aid should have a main web
page on which the key stages of leaning are
presented. Note that this recommendation was
suggested in the middle of the 17th century
by Czech educator Jan Amos Komensky [8,
p. 417]; see Table below.

Structure of e-tutorial “Mathematical
Models of Uncertain Systems”

The structural diagram of the e-tutorial
“Mathematical Models of Uncertain Systems”
is presented in Fig. 1.

The module of theory provides all neces-
sary material on this course for a successful
completion of laboratories. Full and reduced
order observers, mean-square error mini-
mization, the Kalman filter and stochastic
optimal control of discrete-time systems
are considered.

In the module of laboratories, goals are
described and exercises are given on which a
student can master the material.

In the testing module, student’s knowledge
is checked and his/her level of assimilation of
the material is assessed.

In the module of informational resources,
students and tutors can find additional informa-
tion on a given topic.

The e-tutorial is a fairly compact software
product containing important, accurate and
well-structured information. Using this teach-
ing aid, students will be introduced to the basic
knowledge on the course.

Block quote

J.A. Komensky believed that no big book should be produced
without an index, because “a book without an index is like a
house without windows, a body without eyes, or property without
an inventory: it is not so easy to use them.”

EUROPEAN JOURNAL OF NATURAL HISTORY Ne3, 2020



Pedagogical sciences

E-tutorial
«Mathematical models | ____
of undefined systems»

Theory ’

_.‘ Comparison of full order obsarvers

Comparison of raducad
order obsarvars
3
Comparison of full and raducad
order obsarvars

_{ Kalman filtar

Stochastic optimal control of
discrata-time svstams

Laboratories

Test

Fig. 1. Structural diagram of e-tutorial

Main stages of operation of e-tutorial

In this subsection, the main stages of oper-
ation of the e-tutorial are described in the form
of a flowchart; see Fig. 2.

At the initial stage, students become ac-
quainted with the structure of the e-tutorial and
also with the basic materials on the discipline.
At this stage, students have to study all theory
in order to proceed to the next stage.

At the practical stage, which is most im-
portant, students have to complete laboratories.
Also this is the most difficult stage, because
students need to apply some key skills such
as collaboration, critical thinking and commu-

nication. As was noted by B. Pasik-Duncan,
T. Duncan, D. Van Roeken, G. Loera and other
authors, these skills are path to success in edu-
cational activities [9-11].

Students will develop their skills of col-
laboration and communication by completing
laboratories in a team or by discussing major
issues on a given topic. Students will develop
their critical thinking by searching for accept-
able solutions to current problems.

At the final stage, the student’s knowledge
of the material is assessed using a testing sys-
tem. Based on this test, tutors will put corre-
sponding marks to students.
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Initial stage

Practical stage

Final stage

Fig. 2. Main stages of operation of e-tutorial

Implementation of e-tutorial: some features

The home page of the e-tutorial “Math-
ematical Models of Uncertain Systems” con-
tains the Start button, which is intended to run
the main functionality of the software product.

Clicking this button, a student gets to the
page of the informational module. In this mod-
ule, a student can find all theoretical material
required to study the course “Mathematical
Models of Uncertain Systems” as well as to
complete the laboratories. Detailed informa-
tion on each topic is well-structured, which
will help a student to easily pass the final test.

Each module has a horizontal menu locat-
ed at the top, as is illustrated in Fig. 3. Each
element of a horizontal menu has a pop-down
menu with the topics covered by it.

In the left upper corner of this web page,
there is a button associated with a sidebar
menu (Fig. 4) for passing from the informa-
tional module (Theory) to the practical mod-
ule (Laboratories) or the testing module (Test).
The sidebar menu is located to the left of the
main content in accordance with the generally
accepted approach to web site design.

For complying with the principle of histor-
icism, special references were created to the re-
searchers mentioned in the e-tutorial. Clicking

Acquainting students with
structure of e-tutorial

Studying material included in e-
tutorial

Setting up goals and laboratories

Completing laboratories

Checking of student’s knowledge of
material studied

. 7

Summarizing results and making

assessments

an appropriate link, a student can get detailed
information about each of them.

This contributes to the general development
of students and also consolidates the material
presented: it is important to know the major
achievements of a researcher whose equations
and theorems are included in the e-tutorial.

The practical module is a set of laborato-
ries on 5 different topics. Each laboratory in-
cludes a detailed description of its completion
with diagrams and also a typical report. Con-
sider laboratory no. 1 as an example.

The goal of this laboratory is to estimate
the state of a system. To do this, a student has
to solve the system, compile a Simulink model
of the system and its observer in the form of a
general feedback model and then choose a pol-
ynomial with a highest rate of convergence of
the estimation error. This laboratory contains
3 parts: problem statement, simulation and
typical report. For faster navigation, these parts
are displayed using a pop-down menu.

The guidelines for laboratories are organ-
ized with another feature as follows. If a stu-
dent stays on the same web page for a long
time, most likely he/she has difficulty with
completing a corresponding laboratory and
needs assistance. The Help button (Fig. 5), de-
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veloped in the prototype-based programming
language JavaScript, will appear in the upper
right corner if a student stays on the same web
page for more than 30 minutes.

Clicking this button, a student opens a new
web page with the correct system diagram and

Kalman

21

result, as is shown in Fig. 8. They cannot be
copied or pasted into the report; a student just
compares his/her result with the correct coun-
terpart. Thus, seeking for his/her mistakes, a
student will better understand the theoretical
material and finally complete the laboratory.

Method of mean-square eror
minimization

Solution of the filtering problem

filt

Fig. 3. Pop-down menu in informational module of e-tutorial “Mathematical Models of Uncertain

Systems”

Main

Theory

Discrete-time optimal Kalman filter. Problem formulation.
Consider a linear discrete-time system. Let the influence of known input actions be neglected; this
assumption will be eliminated below. However, the random disturbance of the input action and also
the random measurement errors of the output have to be taken into account. The mathematical
model of the observed system (Fig. 4, upper part) is described by

x(k+1)=A()x(k)+w(k), k2k, 4.1)

V(k)= C(RW(K)+ wik). 4.2)

Laboratory no. 1

Simulation

Model of the system The state-space equations of the system have the form

Laboratories

Test

X =bu,
X=X - ax,
X3 =X3 =08%;,
Y = X3

Differentiating, we obtain
4 =% (0)+ f:'{mft,
i

!
Xy = x5(0) + J.(,ll aqxz)dt,

3 = x3(0) 4 r(,(‘ ayxs)dt.

The system diagram will have the following form

lxx(O

. e lxz(O
%— 3 )_. J' n

x3 _[{ g | ) l b

Fig. 4. Sidebar menu of e-tutorial “Mathematical Models of Uncertain Systems”
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LABORATORY
NO. 1

LABORATORY
[ ]

Laboratory no. 1

LABORATORY T
NO.5

Problem statement and some guidelines
It is required to estimate the state of a system represented as a serial connection of the oscillating

and integrating links:

K

S(T%°% + 2&T5 +1)

Fig. 5. Appearance of Help button

The test involves a technology with au-
thorization and random sampling of questions
from a general population. The testing program
was written in JavaScript. The test database
contains 25 questions, 7 of which are offered
to a student via random sampling. Note that
multiple-choice questions are used in the test-
ing system: a student has to choose a correct
answer from several available options.

After passing the test, the test result and
the words of support are displayed in a pop-up
window. There are many aphorisms, proverbs
and sayings of famous and authoritative people
about negative experience and possible fail-
ures [12]. Here are some of them.

—“The only man who makes no mis-
takes is the man who never does anything.”
(T. Roosevelt).

— “Success is the ability to go from one
failure to another with no loss of enthusiasm.”
(W. Churchill).

— “Experience is what you get when you
didn’t get what you wanted.” (R. Pausch).

Thus, a friendly response of the e-tutorial
in case of mistakes will give psychological
support to a student.

Conclusions

To conduct classes on the course “Math-
ematical Models of Uncertain Systems,” an e-
tutorial has been developed and adopted into
the educational process. It is based on materials
from the textbook of leading tutors J.P. Emely-
anova and P.V. Pakshin [13].

The web pages of the e-tutorial have
been developed and formatted using HTML
and CSS. In addition, a rich functionality of

the object-oriented language JavaScript has
been used.

The e-tutorial consists of 30 HTML files,
1 CSS file and 1 JavaScript file. All labora-
tories have been implemented in MATLAB/
SIMULINK.

Distinctive features of this teaching aid
include (1) the Help menu appearing after a
30-min inactivity period while completing a
laboratory, (2) a testing system with random
sampling of multiple-choice questions from a
database and (3) a friendly response to the mis-
takes made during the test. The developed soft-
ware product can be used in laboratories and
practical classes for undergraduate students
specializing in applied mathematics as well as
in their independent study.

Currently, this teaching aid is being recon-
figured for Android devices.
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The article highlights the use of interactive whiteboard as an information technology and methodological
innovation in teaching English to students of a technical university. The process of teaching a foreign language
is in constant development. In place of established methods, completely new approaches, tools and technologies
are available that can improve the quality and effectiveness of training, the motivation for studying and ensure the
optimization of the educational process. The modern generation of students differs from the previous ones in that it
grows in the era of the electronization of information resources and the digital boom. And, it becomes obvious that
the usual teaching methods aimed at transferring the volume of knowledge are insufficient for the motivation and
interest of such students. Students prefer electronic and audio books over paper. Foreign language teachers have to
use different electronic means during their class to attract and retain the attention of students who are accustomed to
the digital information space. One of these devices that is close to smartphones, tablets, laptops, personal computers
is an interactive whiteboard. When using an interactive whiteboard in teaching English at a technical university, a
number of advantages are presented for both students and teachers. The varieties of interactive technology indicated
in the work contribute to improving the quality of training and ensuring the harmonious development of highly
competent and qualified specialists.

Keywords: interactive board, information technologies, interaction, teaching English language, highly- efficient methods

In the modern world, English language is in-
ternational, it is spoken by 1.5 billion people in
various countries of our world and approximate-
ly the same number of people are in the process
of learning it. Currently, the English language
is necessary not only for rapid career growth,
but also for study, travel, communication with
friends, broadening one’s horizons and just for
a full life. The process of teaching a foreign lan-
guage is currently in constant development. In
place of established methods, completely new
approaches, tools and technologies are available
that can improve the quality and effectiveness of
training, the motivation for studying and ensure
the optimization of the educational process.

How to increase the motivation of today’s
students to learn English? The modern genera-
tion of students differs from the previous ones
in that it grows in the era of the electronization
of information resources and the digital boom.
Students prefer electronic and audio books
over paper, they are increasingly located on the
expanses of cognitive resources of the Internet
than in high schools and city libraries. And, it
becomes obvious that the usual teaching meth-
ods aimed at transferring the volume of knowl-
edge are insufficient for the motivation and
interest of such students. In the circumstances,
it is necessary to use an activity approach that
allows you to simulate life situations, develop
a penchant for self-learning, personal self-de-
termination, motivation for cognitive activity
among students, etc. To attract and retain the
attention of students who are accustomed to
the digital information space are capable of the
same electronic means that they use every day.

One of these devices that is close in level
of suggestiveness with smartphones, tablets,
laptops, personal computers is an interactive

whiteboard. This is a touch screen connected to
a computer, the image from which transfers the
projector to the board. The surface of the board
is very sensitive and allows you to use the pen
to write on it, make corrections and adjust-
ments, make notes and comments with color,
save class materials for future use and editing.
A microscope, a document camera, a digital
camera or a video camera can be connected to
a computer, and, as a result, to an interactive
whiteboard. And with all the displayed materi-
als you can work productively right during the
lesson [1].

As practice shows, working with an inter-
active whiteboard increases the level of per-
ception of the material. Despite the fact that
the student audience came out of childhood,
however, it is very responsive to game forms
of training and the use of a variety of techni-
cal innovations. Due to the various forms of in-
formation transfer — visual, sound and tactile,
there is a great influence and impact on the stu-
dent, which form associative connections that
contribute to better assimilation of the material.

The objective of the study

In view of this, the purpose of this article
is to consider and study a variety of techniques
and highly effective methods of working with
an interactive whiteboard to improve the qual-
ity of assimilation of material and interest
among students in English classes at a techni-
cal university.

Material and research methods

In our article, we use such research meth-
ods as abstracting, observing, describing, and
analyzing the literature. The listed methods
apply to both empirical and theoretical ones
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and allow us to fully explore the use of an in-
teractive whiteboard in English lessons at a
technical university.

Research results and discussion

With a help of the interactive whiteboard,
students feel themselves in an interactive space
familiar to them, which undoubtedly encourag-
es them to want to speak or comment on what
they hear, seen in the same way as they do on
various social networks. Despite the fact that
students belong to adolescence, game forms of
training, various technical innovations are al-
ways perceived with interest in English class-
es. In addition, an interactive whiteboard can
help weaker students in the subject, but who
have good computer skills, become more con-
fident, active and motivated in the learning
process among students who are knowledge-
able in English.

Interactive whiteboard is a convenient
and popular tool for the teacher, the use of
which makes the lesson not only rich and ef-
fective, but also more interesting, allowing
you to take the work to a higher level. How-
ever, along with numerous examples of the
successful use of an interactive whiteboard
at a technical university, there are examples
of inefficient work with it. Unfortunately,
many teachers see in the blackboard primar-
ily a device that replaces the projector screen,
allows you to control the display of images
standing at the blackboard — with your finger
or an electronic marker, that is, basically use
an interactive whiteboard to show presenta-
tions. Which is undoubtedly convenient, but
the value of these features is low. To this day,
in educational institutions, a very small per-
centage of teachers use this modern tool to
the full extent of its capabilities. The software
supplied with the interactive whiteboard has a
rich arsenal of functions with which you can
efficiently work with various objects on the
board. One of the advantages of using an in-
teractive whiteboard in English classes is to
increase the motivation of students of techni-
cal specialties and more effective teaching of
a foreign language [2].

In English classes, not always students of
technical universities take the initiative, gen-
erate ideas or want to actively talk and speak
with each other or with a teacher in a foreign
language, because in many cases they are pre-
vented from revealing such personal qualities
as timidity, restraint, lack of initiative and iso-
lation. In such cases, the interactive whiteboard
helps the teacher to use various modes of work,
such as individual, paired or group, and also

helps to implement the principles of commu-
nicative activity, feedback, visualization, sys-
tematicity and presentation of material. Simple
exercises such as speech warm-ups, role-play-
ing games, and dialogs cause students to laugh,
which in turn creates a favorable psychological
climate in English classes and helps to remove
unnecessary tension, constraint, and various
other language barriers that prevent them from
learning English

It is known that using the interactive
whiteboard you can perform the follow-
ing operations:

— display on the board pre-prepared control
tasks, questions, various visual information
(graphs, charts, reproductions of paintings,
drawings, photographs, tables, charts), videos,
electronic textbooks, programs, presentations;

—make notes and notes on the dis-
played images;

— create diagrams, figures, tables;

— quickly make changes to teaching mate-
rials and class notes right in the class, depend-
ing on changing circumstances.

Among other important functions of the
interactive whiteboard: handwriting recogni-
tion, magnification of the necessary fragment
(“magnifying glass”), laser pointer, with which
you can draw students’ attention to especially
important points.

Special advantages are possessed by an in-
teractive board for teaching English. Pre-pre-
pared thematic texts, teaching and verification
exercises, illustrations, audio and video mate-
rials serve as a support for introducing or ac-
tivating the lesson material, repeating and fix-
ing speech models and grammatical structures,
improving reading and perception of foreign
language speech by ear, control and self-con-
trol of knowledge. SMART Notebook software
comes with the SMART Board interactive
whiteboard. It allows you to create records that
can include various types of information (texts,
videos, diagrams, tables, signs, figures). The
software has the following features:

1) When explaining grammatical material
(for example: compiling various types of sen-
tences), the use of multi-colored pencils helps
to highlight the main thing, to focus on the use
of the desired form of the semantic verb and
the location of the auxiliary in the sentence.

2) On the screen, you can capture the train
of thought, fix the order of work and, if neces-
sary, have the opportunity to return to the be-
ginning of the presentation or the more com-
plex aspect of the lesson material (for example:
the topic “The difference in use and education
of the times” Simple “and” Progressive”).
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3) The “drag and drop” function allows
you to move pictures and words when perform-
ing tasks such as “pick up a couple”, “make a
combination”, “correlate” (unlike PowerPoint
presentations, where all objects are placed in
their places during creation, further cannot be
changed arbitrarily).

4) On one slide, you can place several
frames of this lesson and follow the train
of thought.

5) All the material of the lesson with the
interactive whiteboard can be saved in the re-
cording, and the teacher does not need to re-
write and create everything [3].

The program has a large collection of
ready-made thematic pictures, which can also
be used in the lessons of introduction, consoli-
dation, activation and control of all types of
speech activity of students.

A variety of styles and communication,
and teaching within the lesson, the use of mul-
timedia interactive technologies — all this items
enrich the content of the lesson, accelerate the
pace of teaching and increase interest in learn-
ing English. The interactive board can be used
at various stages of English lesson and when
studying several types of speech activity: dur-
ing phonetic and speech exercises, introducing
and practicing vocabulary and speech models,
activating of the grammatical material, learn-
ing spelling and perceiving foreign speech
in listening.

When teaching of reading, such techniques
like “Correspondence Establishment”, “Re-
storing the deformed text”, “Text with omis-
sions”, “Highlighting the necessary informa-
tion” are used.

Communicative value in teaching of
speaking is given to the tasks “Unfinished sen-
tence”, “Correlation of remarks in dialogue”,
“Establishment of correspondences”. Useful in
creating such tasks is flash-animation, so then
ready-made schemes can be found on the In-
ternet and fill them up with the necessary the-
matic material.

For introduction of the lexical material, the
most effective are such techniques as: “Dis-
tribution into groups”, “Remove unnecessary
items”, “Comparison”, “Filling in the gaps”. In
order to develop these tasks, the cloning func-
tion is used, which allows to increase the num-
ber of identical objects. On their material base
it is possible not only to introduce new lexi-
cal units, but also to train the formulation of
the question, the compilation of the statement,
the organization of the speech situation, which
contributes to the development of communica-
tive skills.

Audio recordings made by native speakers,
a convenient interface, and a game form allow
the student to be interested in and achieve cer-
tain results when learning perception and un-
derstanding of foreign speech by ear. Within
analyzing the possibilities of software shells,
when working with audio and video materials
it should be noted that the process of listening
and viewing is continuous in the Notebook soft-
ware shell. The “Lynx4” software shell allows
you to stop, repeat, return to the right moment,
which facilitates the process of perception and
understanding of foreign language speech and
provides more opportunities for working with
fragments of audio text and video film. On an
interactive whiteboard, you can capture video
images and reflect them statically so that you
can discuss and add your comments to them.

When teaching of written speech and spell-
ing, the most effective tasks are “Filling in the
gaps”, “Restoring the deformed text”, “Text
with omissions”. The tools like “Shutter” func-
tion allows quickly and efficiently organize
control and the “Transparency” function can
highlight the correct options become a great
useful aid.

As known for a long time that thanks to
the organs of vision, a person perceives 80 %
of information, 15% through the organs of
hearing and another 5% through the sense
of smell, taste and touch. For example, when
learning a pronunciation, students can not
only listen to the pronunciation of words by
native English speakers and the teacher, but
also monitor the work of the speech appa-
ratus, thanks to the technical ability of the
interactive whiteboard to display the face
of a person who is articulating individual
sounds, words and phrases. Also during the
practices of listening and watching students
can stop for a pause by themselves, repeat a
missed phrase or return to it for replay again,
which greatly facilitates students of a tech-
nical university to perceive and study the
proposed material by the teacher. As practice
shows, students remember better when they
see, hear the proposed information and can
“touch” it when they reproduce something
by themselves (write, draw, sing, etc.), and
use it in practice too. For example, when
they listen to songs and then they sing them
in karaoke mode [3].

The teacher can use such practices as
“Find errors in the dialogs of your classmates”,
“Choose the correct option according to what
you heard”, “Fill in the gaps in the text” in the
listening classes while checking the knowledge
of the material in English.
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There are many training programs de-
signed specifically for working with the inter-
active whiteboard, such as English 7, Food and
Meals, Enjoy Listening and Playing. They al-
low to conduct phonetic and speech exercises,
introduce and practice grammatical and lexi-
cal material, teach understanding of English
speech by ear and spelling of English words.

The interactive whiteboard provides valu-
able assistance in the active perception of in-
formation, it makes learning vivid and memo-
rable, and also forms an emotionally positive
attitude to the subject, provides a rich oppor-
tunity for the development of its intellectual
and creative abilities, allows to independently
acquire new knowledge, instills the ability to
work with various sources information. Work-
ing on the topic “Technological ... process”,
students mark directly on the diagram the main
equipment that is located in this workshop or
plant, after which they work with materials that
using in this production process and as a result
make up the full cycle of the production pro-
cess performance. The results can be saved and
the work on the “Technological process” can
be continued in the next lesson [4].

When discussing technological discover-
ies and inventions of recent centuries, you can
display their images, as well as photographs
of inventors and scientists who invented them.
Further, you can diversify the lesson by ask-
ing students to compare inventions with the
name of the inventor with the date of inven-
tion, place, etc.

As mentioned above, working with an in-
teractive whiteboard contributes to the devel-
opment of the creative potential of students,
as well as the ability to work in a team. Due
to the ability to access the Internet, the inter-
active whiteboard has the “Search” function,
all the necessary information can be found
directly during the lesson. As a rule, using
an interactive whiteboard you can organize a
“brainstorming”, a “round table”, trainings,
micro-conferences. Such work with the mul-
timedia capabilities of the interactive white-
board develops the ability to orientate in the
socio-cultural aspects of people’s livelihoods,
helps to find similarities and differences in the
traditions and culture of their country and the
country of the language being studied, to re-
spect and value them.

Since working with an interactive white-
board is excitingly and simply, it becomes
easier for students of technical universities to
study. Even the most “problematic” students
find new opportunities for self-expression, the
quiet become active and begin to think crea-

tively, the noisy students direct their energy to
work. In such cases, the general rules for work-
ing in groups (pairs) are important:

—support each other, despite different
points of view;

—listen carefully to each member of
the group;

— do not interrupt the speaker;

— speak briefly and clearly so that everyone
has time to speak out;

— rejecting the proposed idea, do it politely
and do not forget to offer an alternative;

— It is an honor to speak on behalf of the
group, since you are an authorized member of
the entire group [5].

It should not be forgotten that the active in-
troduction of the latest presented technologies
can also produce a negative result, since the
strong impact provided by these technologies
can lead, firstly, to a deterioration in the psycho-
physiological health of students and, secondly,
to a replacement of students’ imagination and
creative thoughts, that so-called “comic think-
ing.” Interactive technologies should motivate
and arouse creative interest, and not capture
and manipulate. This is the special role of ped-
agogical and didactic approaches in the use of
interactive technologies in education [6].

Disadvantages of wusing interactive
whiteboards.

1. Interactive whiteboards are much more
expensive than standard whiteboards or a pro-
jector with a screen.

2. The surface of the interactive white-
boards can be damaged, replacing the damaged
surface is also a very expensive service (such
a repair may be equal to buying a new board).

3. The image transmitted to the surface of
the interactive whiteboard may be closed by
shadow of a person near the whiteboard.

4. Portable interactive whiteboards (and
projectors) should be more protected from
theft, damage, etc. Also, when using port-
able boards, at each transfer to a new place, the
board must be adjusted (calibrated).

5. If remote access is allowed to the inter-
active whiteboard, some users may send an un-
wanted message or picture to the screen.

6. Design flaws of electronic markers. They
are thick, the image lags behind the movements
even after calibration, it is very difficult and in-
convenient to write with them.

7. Lack or inaccessibility of software.

8. The time required to prepare the lesson
is very high.

9. The need to temporarily limit working
with an interactive whiteboard in the lesson due
to the need to comply with sanitary standards.
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The ease of use of these devices and the
variety of resources captivates students more
than traditional classes. However, teachers
often have to spend a lot of time searching
for the necessary materials, which is a time-
consuming process involving serious and
additional work in electronic form. Also one
of the main problems which teachers facing
around the world is the insufficient prepara-
tion of teachers for working with an interac-
tive whiteboard. Working with an interactive
whiteboard requires from the teacher to im-
prove constantly his skills in working with
rapidly growing computer technologies, to
study the necessary instructions for using
whiteboards, which demonstrate how this
modern equipment can be used in English
classes. Not every teacher is ready to spend
his personal time in order to improve the pro-
cess of teaching English in technical universi-
ties [7]. Therefore, from the universities it is
necessary to provide support to teachers who
are actively mastering various courses, train-
ing seminars, online videos, teaching aids.
Therefore, so that any teacher who is interest-
ed in using an interactive whiteboard in their
classes can find a way to get knowledge how
to work with it.

Conclusions or summary. Therefore the
use of an interactive whiteboard in foreign
language lessons develop students’ creative
and mental activity, enhance their linguistic
and communicative competence, create better
conditions for mastering speaking and listen-
ing skills in English. All this items leads to an
increase in the efficiency of assimilation of the
studied material.

In conclusion, we note that the use of an
interactive whiteboard correspond to the meth-
od of perceiving information that distinguish a
new generation of students who have a much
higher need for visual information and visual
stimulation. According to research by psychol-
ogists, people remember only 20% of what
they see, 30 % of what they hear, 50 % of what
they see and hear, and 80% of what they see,
hear and do at the same time. Based on these
data, can be said that the use of interactive
technologies improve significantly the quality
of students’ knowledge [8].

Having studied the possibilities of interac-
tive whiteboards, conducted a survey among

teachers and students of a technical university,
we came to the following conclusions:

— Interactive whiteboard is very effective in
the educational process. With its help, it is eas-
ier to interest the student, and the teacher can
cover a larger volume of educational material.

— The multifunctionality of the interactive
whiteboard facilitates the work of both the
teacher and the student.

— Despite some disadvantages, its use leads
to the development of education, with the use
of increasingly new technologies.

However, remember that an interactive
whiteboard is not a magical tool that can solve
all problems. This whiteboard can never com-
pletely replace the teacher. Any lesson in Eng-
lish using an interactive whiteboard should
have a clear plan and structure, to achieve
goals and objectives. Ultimately, it will depend
on the quality preparation for the lesson and
the creative imagination of the teacher how
effectively all the capabilities of this smart
equipment will be used.
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ARCHETYPICAL SYNBOL AS A PRIOR
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The article presents author’s material on results of implementing projective test “Bird” within the frame of
studying psychosomatic disturbances of a person. Materials of the article reflect technology of working with picture-
based test, specific requirements towads its implementation, and actual results of research , carried out among
students of Stavropol state medical university. The presented analysis of archetypical images and psychological
transitions, reflected in graphic pictures, is a valuable clinic method to discover body expression in relation to a
type of temper. Originality of the projective test consists in its unique ability to interpret internal symbolic world
of a person with a picture of a bird that correlated reliably with an individual’s own specific experience, based on
emotional features, that only they possess. Graphic material and psychological orientation that serve as guidelines
for picture analysis, is compared in detail with medical background of students and their observation over the course

of training activity.

Keywords: projective methodic, picture, ornithonym, archetype, type of temper, personality

Objective of research

Objective of this research is to study indi-
vidually typological features of personality in
relation to archetypical symbols of projective
test “Bird”.

Material and methods of research

Voluntary participation in the test was
taken by students of Stavropol state medical
university. As a method of evaluating personal
qualities the following instruments were used:
temper question list (J. Strelau), projective test
via methodic “Bird” (E. Abakarova); collec-
tion and analysis of medical background, post-
picture questioning, observation over students
during the course of training activity. Reliabil-
ity of the received data was checked with U-
criterion of Mann-Whittney.

Psychological and metaphoric transitions
were systematized and placed in author’s ta-
ble of correlation between ornithonyms of birds
and types of temper among individuals (table 1).

Table 1
Ornithomorphous table of correlation between
birds and types of temper
Sanguinic | Choleric | Melancholic| Phlegmatic
Eagle Swann | Crow Pigeon
Golden eagle| Goose | Magpie Turtle dove
Falcon Duck  |Jay bird Peacock
Hawk Loom |Rook Hen
Vulture Mallard |Cuckoo Cock
Owl Pinguin Sparrow
Seagull Titmouse
Robin
Hummingbird
Firebird

According to classification of pictures in
blanks of projective test “Bird”, four basic

categories exist, and they embraced the most
traditional symbols of birds: swimming birds;
crows; predatory birds; birds that don’t refer to
the mentioned groups (ornithonym of sparrow).

The undertaken theoretic analysis of four
types of temper and comparing them with four
types of ornithologic symbols of projective
test “Bird” allowed us to distinguish choleric
traits among students who drew swimming
birds; melancholic traits — among students who
drew crows; sanguinic traits — among those
who drew predatory birds; phlegmatic traits —
among students who drew pigeon, peacock,
cock, etc.

It was discovered that when studying a
symbol (a bird), an interviewee projects their
own somatic and psychosomatic diseases upon
it as well as physical traumas and forgotten
emotional worries.

Research results and discussion

Studying psychosomatic correlations ac-
cording to author’s methodic (Projective test
“Bird”, E. Abakarova) began in 2016, but in
this work materials that refer to ornithonym
of predatory birds of owl family. This symbol
was compared (in ornitho — historic perspec-
tive) with personal and characterological traits
of medical school students who drew an owl.

No doubt, studying individual typological
features of a personality draws our special in-
terest, since revelation of possible psychologi-
cal problems that affect successful adaptation
of students, is one of the most urgent problems
before general-university service of psycho-
logical support for students.

Thus, within the research we referred to
author’s table of temper types distribution and
managed to collect a representative selection
that consisted of pictures of owl. Possibly, due
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to a heavy semantic load, this symbol wasn’t
registered frequently among categories of the
tested individuals. Usually medical students
drew eagles, more rarely — hawks of preda-
tory birds, and the smallest number of pictures
demonstrated birds of owl family (fig. 1).

Fig. 1. Drawing of student of course 1 of pediatric
faculty of Stavropol state medical university

According to ornithomorphic table, stu-
dents — owls correspond to sanguinic type of
temper. A distinctive feature of all tested stu-
dents who drew predatory birds is an expressed
aggression, assertiveness, urge to suppress the
surrounding people. These characteristics cor-
respond to general meaning of predatory bird
symbol at all levels (subconscious and con-
scious) of using this image [1].

Ability to protect themselves is also ex-
pressed clearly in behavior of night birds. The
described comparative cut-off between birds
and people can be considered unacceptable by
some, but it is possible. If you try to approach
an eagle-owl or polar owl, contained in a cage,
the bird will not worry, it will accept the chal-
lenge confidently. Its feathers will stand, wings
open, it will step from one paw to another,
keeping its vision on the opponent and being
ready to attack at any second.

Even when caught off guard, without ways
to surrender, owls don’t lose their spirit: they
turn on their back and protect themselves vig-
orously with claws. We should outline that
when given an ability to fly away, owls don’t
always attempt to surrender. Possibly, they pre-
fer to rely on power of their paws rather than
speed of their wings. However, small owls of-
ten express a trend to run away, but this fact is

surely related to a greater number of potential
opponents, and comparison to bigger birds. Of
course, all rules have exceptions, especially
when people are studied. Nevertheless, on the
whole, few or none exposes a threat and danger
to owls.

Regarding owl nestlings, it was proven:
rarely all birds of a brood survive. If for some
reason owlets begin to starve, the older ones
can eat their smaller siblings or weaker ones
of the nest. Parents themselves in most cases
try to feed the older and stronger nestlings [7].

This, as may seem, severe approach to-
wards smaller specimen still has a positive ef-
fect upon survival of the whole family: it guar-
antees that some nestlings of the brood will
always survive and produce a healthy breed.

We hope that the reader does not general-
ize this feature of life of birds with individual
characteristic of personality of a specific stu-
dent who drew an owl, and makes adequate
conclusion, since this data is of informational
nature and does not requires empiric proof.

Nevertheless, the presented facts that touch
upon observations over specifics of nesting
and feeding nestlings of owl family, allow us
to correlate this data with family structure and
order of birth of students who drew an owl.

Students of sanguinic type (who drew birds
of owl family) are extremely courageous, full
of energy, have a strong self-control, and are
described by aggressive behavior, mostly typi-
cal for this psyche. Usually they are efficient,
enduring, and hard-working. Often such stu-
dents later become career people, and at the
moment of study they carried out duties of
monitor in their academic groups. All these be-
havioral and character features fit the system of
the outlined ornithomorphos symbols of preda-
tory birds.

A totally unexpected discovery was the fact
that most often students who drew an owl were
either the only children of their families or the
elder ones among their siblings. Post-drawing
questioning served as a foundation for this
statement, results of it are presented in table 2.

Table 2
Order of birth in family among
respondents of two groups

Order |Students-| Students- Correlation
of birth | owls: 30 | sparrows: 30 in percent
Owls | Sparrows
1 26 7 86,6% | 23,3%
2 4 18 133% | 60%
3 0 5 0 16,6%
4+ 0 0 0 0
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Apart from questioning results, significant
differences were also found in graphic image
of birds. Students who drew an owl, always lo-
cated the bird in the middle of A4 paper sheet,
drew it from the front (expressed egocentrism),
made it rather large in comparison to drawings
of students who drew a sparrow (fig. 2, the bird
is small in size, and is often located in upper
left corner of A4 paper sheet).

Fig. 2. Drawing by female student of course 1 of
stomatology faculty. Upper left corner of
A4 paper sheet is used. Instruction given:
Draw a bird that you saw some time ago
or that your imagine. Once finished, write
several sentences about the bird

The discovered fact referring to eldership
among siblings, typical for students who drew
an owl, is confirmed reliably in the table above
and correlated with surprising research of birth
order that was crried out earlier in history of
psychological practice.

One of the first researchers who studied or-
der of birth, was F. Halton, in 1874 he published
his ideas in work “People of English science.
Their nature and upbringing”. Halton outlined
that firstborns differ from other children in a
family first of all by the fact that they tend to
become outstanding people more frequently
than others. This fact was proven by F. Halton
at the example of member of British Royal sci-
entific society, in which number of firstborns
(99 of 180) was disproportionally large.

After him similar studies were undertaken
by other authors. Albert Jodera in 1984 [quote
by: Schachter, 1963] studied a group of 50 out-
standing people and concluded that firstborns
have an advantage before other children, but
the analyzed selection was too small to con-
sider these findings reliable.

Ellis [quote by: Schachter, 1963] in
1904 analyzed biographies of 1030 people,
mentioned in 60 volumes of English biograph-
ic dictionary, and in 309 cases he registered the

fact that firstborn children achieve greater suc-
cess and become famous more often [6].

The most significant contribution to ear-
lier research of development among siblings
belongs to Alfred Adler. He was the first one
to study effect of birth order. Adler studied
this aspect in terms of individual psychology
system and claimed that birth order is an im-
portant factor of personal development that de-
fined personal characteristics of a person dur-
ing childhood and maturity [3].

The first child received maximum attention
from their parents and is the center figure in a
family, as A. Adler thought. First children often
master “adult” language and prefer company
of adults rather than company of their peers.
Parents often spoil their firstborns and take ex-
cessive care after them. But, after birth of the
second child firstborns lose their advantages
and power that they had from the moment of
birth. This phenomenon, according to Adler,
has a deep and clear explanation that can be
described as “being driven fro power”. First-
borns almost always suffers over this fact and
feels as “castaway monarch”, at the same time,
they can lose feeling of safety and obtain a per-
sistent urge to protect themselves.

Considering that they lost their power by
accident, and trying to preserve it by different
means, firstborns begin to compete with their
younger siblings for attention of their parents
and, naturally, becomes jealous. Jealousy can
take different shapes. The most jealous become
children that enjoyed special attention on be-
half of adults. As a result, firstborns become
violent and authoritarian people (typical for
sanguinic type of temper), this fact find con-
firmation in results of the presented selection
(table 2).

Brief review of early works can really
prove significance of studying the factor of
birth order, nevertheless, many questions that
touch upon reasons of its influence upon per-
sonal formation, settings, and behavior, remain
open mostly due to insufficient theoretic and
methodological development of the existing
researches, possible, lack of consideration of
relevant factors that influence effect of birth
order indirectly.

We are absolutely sure that presence or lack
of siblings, size of family, birth order by them-
selves are not determinant factors of personal
development. Diagnostic psychologists must
study not only birth order, but also, first of all,
actual position of an offspring within family,
at the same time, it is necessary to consider all
possible objective factors, including: psycho-
logical perception of their role within family
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by a child, their gender, age, size of family, re-
lationship between parents, etc. Judging by our
personal maternity experience, we can state
that the main factor that defines individual psy-
chological personal traits of a child is, first of
all, parent-children relationship.

Instead of conclusion to the above-stated
facts, we should like to quote French philoso-
pher Gaston Bachlar who wrote: “Many essays
embrace the concept of four elements with four
basic types of temper. In ancient times Lessium
wrote in his “Art of longevity”: “Dreams of
those who chew their gall (choleric) consist of
flame, fire, murder; dreams of melancholics — of
burials, crypts, phantoms, graves, various sad
events and phenomenons; dreams of the mucous
(phlegmatic) consist of rivers, lakes, floods,
shipwrecks; dreams of sanguinics — of bird’s
soar, rides, feasts, performances, including such
things that not everyone dares to say...” [5].

Lessium’s expression regarding ‘“‘such
things that not everyone dares to say...” made
us think about it: what is it so mysterious or
forbidden stands behind this phrase? And, we
found an answer to this question by surprise,
in a research that we undertook earlier in State
budget institution of healthcare of Stavropol
region “Stavropol regional clinical specialized
psychiatric hospital Ne 1 [2].

Owls (ornithonim of owl family, predator
that follows night way of life and hunt) is the
only bird, biorythms of which coincide with
biorythms of people of sanguinic temper.

Students of sanguinic type often stay up at
night time, and, naturally, it can have a negative
effect upon secretion of melanin and supposed-
ly lead to disturbance of social adaptation and
emergence of suicidal ideas (collection of med-
ical background, post-drawing questioning of
students, observation during training activity).

This suggestion emerged after projective test-
ing in process of probing methodic “Bird” among
patients of general psychiatric departments. Sui-
cidal patients drew birds of owl family more fre-
quently than other predatory birds (falcon, eagle,
etc), at the same time, comparing graphic data
of drawings, descriptive part to the drawing, and
medical background allowed us to define psy-
chopathy that corresponded to a drawing.

Regardless of the fact that the prevailing
typological trait of personality that reflects
type of temper among suicidal patients, is
melancholic psyche (drawing of birds of crow
family — 46 %), sanguinic type of temper was
registered among 23 % of patients who mostly
drew birds of owl family.

Description and notes to birds in draw-
ings of suicidal patients and those with diag-

nosis “schizophrenia” are surprisingly similar
to drawings by medical students who drew an
owl (fig. 3).

Fig. 3. Drawing by female student of course 1 of
treatment faculty. Description to the bird:
“Owl is a messenger of the afterworld”.
Instructions given: Draw a bird that you
saw some time ago or that your imagine.
Once finished, write several sentences about
the bird

In ancient Egypt hieroglyph of owl meant:
one who mourns, feels sorrow; one who sees
and observes. Screech of an owl in the night
can easily be mistaken for cry of despera-
tion, and meaning “to see, observe” is easily
explained as owls see perfectly well in night
time. We can also outline a completely silent
soaring, defined by design of an owl’s wings,
its big flaring eyes, and haunting screech that
resemble heartrending cries of a dying man un-
der penitential cover of night.

An author of the IV century B.C. Horapol-
lo, one of the latest Egyptian priests, wrote that
“a night owl manifests death as it attacks crow
nestlings in the night as suddenly as death finds
aman”. Sudden emergence of such scary crea-
ture at midnight in a deserted place can have
the most depressing effect upon a superstitious
person, so we should be surprised that the an-
cient perceived an owl as a sinister messenger
of afterworld and manifest of death.

Within the scope of this research during
post-drawing questioning of 30 students of
medical university who drew an owl 11 ac-
knowledged presence of suicidal ideas, one —
suicidal attempts (table 3). Questioning was
carried out anonymously, and this fact could
provide for increased fairness in responses and
expression of this background, it did not im-
ply any further actions. Nevertheless, many of
questioning participants decided to apply for
consultation to service of psychological sup-
port center and take several training exercises,
aimed to correct pathological signs.
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Table 3

Post-drawing questioning regarding suicidal intentions

Category of questions Total test group: 60 people Percent relation
Students-owls: 30 Students-sparrows: 30 Owls Sparrows
Suicidal ideas 11 0 36,6 % 0%/
Suicidal attempts 1 0 3,3% 0%

Of course, we understand that one of sepa-
rate above-mentioned signs cannot indicate a
psychic pathology: (ornithonym of owl, type of
temper, behavior features, etc), as condition of
the questioned (or a patient) must be diagnosed
in complex with other types of psychologi-
cal studies.

Conclusion

It is possible that among other types of
temper (ornithonyms of crows or swimming
birds) you will be able to easily identify a
similar line of individual typological traits of
character. Nevertheless, according to our hy-
pothesis, only birds — owls and students who
drew an owl, without a doubt, have a proven
similarity and draw our scientific (diagnostic)
and publicist interest.

In this work we did not only aim to collect
scientific explanation to the expressed facts of
similarities and differences between charac-
terological and other traits of people and birds,
but mainly thought about those archetypical
images and projective symbols of the subcon-
scious that served as center of works by great
minds of psychoanalytic direction.

Our conclusions bear rather speculative
character, nevertheless, we are absolutely sure
that symbolic and ornithomorphous interpre-
tation of drawings will depend not only on
knowledge and skills of a psychologist, but
rather require freedom and breadth of thought,
and it, in its own way, is an art.

The suggested brief analysis of drawing is
not final. At the same time, interpreted graphic
principles and concepts were confirmed clini-

cally numerous times, analyzed, and compared
to medical background of patients and students
of medical university. Drawing test can be used
in diagnostics of types of temper, psychic de-
structions, conditions, traits of personality, and
without a doubt, will become an additional in-
strument in psychoanalytic practice.

Today there is no single theory that can
link “projective behavior” with an integral per-
sonality. Diagnostic psycho-somatic projective
methodic “Bird” should become an object of
such research.
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COMPARATIVE ANALYSIS OF MILK AND ITS NUTRITIONAL VALUE
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Achieving high results in improving the composition and quality of milk is the primary goal of farmers. Milk
yields, fat and protein content in milk are necessary parameters for the selection of animals for breeding, as the
formation of a herd with high productivity is a critical factor of economic efficiency of dairy production. The article
describes the qualitative composition of milk from cows of Swiss, Holstein, Kostroma, Holstein black-and-white
and Yaroslavl (Mikhailovsky type) breeds. These studies allow to determine the nutritional value of milk and to iden-
tify the potential productive capabilities of the compared breeds. It has been established that cows of the Holstein
black-and-white breed, Holstein Yaroslavl breed are superior in milk yield to the comparable breeds (Kostroma and
Swiss). Whereas cows of the Kostroma breed and Swiss breed have the best characteristics for the content of fat,
protein and lactose in milk. The nutritional value of milk and dairy products depends not only on the composition of
milk, but also on the quantitative ratio of these components. The relationship between quantitative and qualitative
composition affects the yield of dairy products and the economic efficiency of the manufacturer. The comparison
was carried out on the basis of average milk composition indices. Dairy characteristics of cows of the compared
breeds are mostly stable.

Key words: breed, milk, fat and protein content, milk lactose, suitability for the production of dairy products

Raw milk is a nutritious drink that benefits
human health and is available for a daily diet.
Raw milk has been used by humans for a long
time, being an excellent source of digestible vi-
tamins and minerals, as well as useful nutrients
that people need. The value of milk for humans
was noted in ancient Greece by Hippocrates:
“In milk is perfection.” And the great Russian
physiologist I.P. Pavlov said that “milk is an
amazing food prepared by nature.”

Providing population with high-quality
dairy products is one of the tasks in the com-
plex program of sustainable development of
the country’s economy, solved by both produc-
ers and processing enterprises [1]. Undoubt-
edly, the real progress here is due, among
other activities, to the organization of scien-
tific research and the accumulation of scientific
knowledge about the composition of milk and
the productivity of the dairy herd.

Modern research and analysis methods al-
low us to determine the components of milk as
well as their quantitative indicators. It is this
area of livestock technology that is in the fo-
cus of our scientific attention [2]. It has been
established that the main easily digestible and
well-balanced components of milk — fat, pro-
tein, milk sugar — indicate not only its nutri-
tional value, but also, as a basis for the pricing
policy of dairy products, are of economic inter-
est [3, 4].

The naturalness of milk and its suitabil-
ity for processing into dairy products depend
on the physical and chemical components.
Achieving high results in improving the com-
position and quality of milk produced is pro-
vided by the complexity of problem solving.
These are taking into account genetic factors,
introducing new production technologies, ef-

fective methods of milking, keeping animals,
advanced training for workers and systematic
monitoring of the animal’s health and condi-
tions of their keeping [5, 6, 7]. All of the above
factors ensure the formation of a herd with high
productivity under conditions of intensive use
of animals. Milk yields, fat and protein content
in milk are necessary parameters for the selec-
tion of animals for breeding, influencing also
economic effect of dairy production [8].

Goals and objectives

Since the amount of the main components
of milk can vary significantly depending on
the particular animal, its breed, stage of lac-
tation, age and state of health, we initiated a
comparative analysis of the chemical composi-
tion of milk in cows of the Kostroma, Black-
and-White and Yaroslavl breeds. In this regard,
we were interested in the experience of foreign
colleagues who conducted similar studies. As
a result of the preview, two articles presenting
comparative analysis of milk chemical compo-
sition indicators in cows of Swiss and Holstein
breeds [9, 10].

The purpose of our research is to study
the qualitative composition of milk from cows
bred in the Kostroma region, comparative anal-
ysis being used. To achieve the goal, the fol-
lowing tasks were set:

—to compare the chemical composition and
evaluate the nutritional value of milk in cows
of selected breeds;

— to evaluate the milk productivity of cows
of different breeds.

Material and methods of research

The research material was the data from the
primary breeding and zootechnical records for
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2018, provided by LLC “Minskoye” (the Ko-
stroma district, the Kostroma region), as well
as data retrieved articles by foreign authors on
physical and chemical composition of milk in
cows of the breeds being of interest to us.

In the course of the study, the method of
theoretical review of domestic and foreign
literature was applied. The method of com-
parative analysis was used to describe the
qualitative and quantitative composition of
milk in cows of different breeds and assess its
nutritional value. These methods are impor-
tant in the development of professional com-
petencies of specialists in various sectors of
agriculture [11].

Research results and discussion

In recent years, the gene pool of Holstein
cattle has been used to improve the productive
qualities of Black-and-White and Yaroslavl
breeds. One of the most productive in the world
is the Holstein breed of dairy cattle of the USA
and Canada, characterized by a specialized
dairy type. Holstein black and white cows, like
their analogues, have high milk yields that ex-
ceed other breeds [12].

Kostroma breed being of the same origin as
the brown Swiss breed shows good performance
in the dairy production [13]. The milk of these
breeds is rich in fat and protein and has a more
favorable balance of these components. Holstein
cows and Holstein cattle are inferior in terms of
the total indicator of milk fat and milk protein to
the brown Swiss and Kostroma breeds.

The selection of animals for intensive use
must be carried out based on economic charac-
teristics such as milk yield, the content of fat
and protein in milk.

Cows of different breeds are characterized
by different levels of milk productivity; the
composition of milk also can be different, both
of the factors affecting the technological prop-
erties of milk.

Milk productivity is estimated by milk
yield and fat content in milk. However, foreign
breeders consider milk protein as a factor re-
flecting the food value of milk. The content of
both fat and protein in milk characterizes the

nutritional value of milk, as well as how much
and what quality dairy produce from it will be.

The main objective of an agricultural en-
terprise is to increase milk production and
improve its quality, the potential of the cow
being considered. The composition of milk
determines its biological and nutritional value;
the yield of dairy produce and its quality also
depend on it. The study of milk productivity is
associated with the study of certain indicators
such as milk yield, the content of fat, protein
and lactose in milk.

As can be seen from Table 1, the milk yield
of cows of holsteinized black-and-white breed
exceeded the milk yield of the compared ani-
mals and accounted for 7612 kg. According to
the content of fat and protein in milk, cows of
the Kostroma and Swiss breeds had the high-
est parameters and accounted for 4.37% and
3.45%, respectively. The amount of milk sugar
in the milk of cows of the Swiss breed account-
ed for 5.02 %.

The widened analysis of milk components
values is given in diagrams (Fig. 1-4).

Fig. 1 shows that the milk yield of cows of
the Holstein black-and-white breed accounted
for 7612 kg and exceeded the milk yield of the
compared Yaroslavl breed (Mikhailovsky type)
by 0.1%. While this parameter is lower by
10.2% in analogues of the Kostroma breed, by
24% in the Swiss breed, and by 28 % among
representatives of the Holstein breed.

The chemical composition of milk deter-
mines its nutritional properties. The taste and
technological properties of milk are affected by
fat, milk protein and lactose.

Milk fat determines the nutritional value of
milk, its energy value; it determines the digest-
ibility of milk and technological properties in
the manufacture of dairy produce.

From fig. 2 it follows that the milk of cows
of the Kostroma breed has the highest fat con-
tent and accounts for 4.37 %, which exceeds the
analogues of the improving breed (the Swiss
breed) by 0.32 %, and the cows of the Holstein
breed and breeds improved by it (black-and-
white and Yaroslavl breeds) by 0.96 %, 0.28 %
and 0.15 %, respectively.

Comparison of milk productivity indicators values for cows belonging to different breeds

Breed
Indicators swiss kostroma holstein black-and-white yaroslavl
Milk yield, kg 5781 6833 5473 7612 7608
Fat, % 4,05 4,37 3,41 4,09 4,22
Protein, % 3,45 3,42 3,32 3,29 3,32
Lactose, % 5,02 4,67 4,87 4,68 4,67
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Fig. 1. Comparative diagram for milk yield in cows of different breeds
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Fig. 3. Protein content in milk of compared breeds

The protein contained in milk is character-
ized by balanced amino acids, which allow the
production of various products from milk and
determine the quality of milk as an independ-
ent product, as well as dairy produce in gener-
al. High protein milk is of higher value for the
making dairy products such as cottage cheese
and cheese.

According to Fig. 3, cows of the Swiss
breed are leading in terms of protein content in
milk, which accounts for 3.45 %. This parameter
is higher than that of the compared cow breeds:
by 0.03% in cows of the Kostroma breed, by
0.13% in cows of the Holstein breed, by 0.16%
in cows of the Black-and-White breed and by
0.13% in cows of the Yaroslavl breed.
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Fig. 4. Milk sugar content in milk of the compared breeds

The data of Fig. 4 show that milk sugar in
milk (which has technological significance),
was 5.02 % in cows of the Swiss breed and ex-
ceeded this parameter in cows of the Kostroma
and Yaroslavl breeds by 0.35%, in cows of the
Holstein breeds by 0, 15% and in cows of the
Black-and-White breed — by 0.34 %.

Conclusion

Analyzing the collected material, we can
draw the following conclusion. The milk pro-
ductivity of the cows studied has breed variation.
Knowing its causes, it is possible to control cows’
productivity achieving a systematic increase.

The quality of milk and its nutritional val-
ue directly depend on genetic and paratypical
factors. To obtain milk yields of milk with a
high content of fat and protein, it is necessary
to cross Black-and-White and Yaroslavl breeds
with Holstein. An increase in the potential for
milk productivity in cows of the Kostroma
breed is possible due to the hybridization of
blood from the Swiss breed.
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The place and role of the USA in the modern world is analyzed. The authors conducted a sociological study
among students from China, Russia, and the USA. It has been established that a significant part of students recog-
nizes the United States as the leading country in the world, but negatively perceives the foreign policy followed by
its Presidents. At the same time, students from China and Russia have the most negative opinion towards the USA.
American students perceive positively the influence of their country on current events in the world. It was revealed
that regardless of nationality, citizenship, gender characteristics, a significant part of students believe that the high-
est in the world GDP per capita, the dollar strength and huge military spending provide US with the the leading
position in the world. In addition, US students have a clear idea of their country’s geopolitical goals. Students from
Russia and China have fragmented ideas about the geopolitical goals of the United States in the world. It was also
established that most of the respondents, regardless of nationality and citizenship, consider the IS as a threat to the
United States. Moreover, students from the Russian Federation are aware that it is prohibited in the territory of the
Russian Federation and that the Russian army is fighting with this terrorist organization in Syria. Based on the results
of the study, the authors propose activities aimed at enhancing mutually beneficial cooperation between the United
States and the Russian Federation.

Keywords: soft power, country image, opinion polls, hegemony of the USA, globalization

According to statistics, the United States
has a leading post-industrial economy in the
world. Positional experts note that the United
States is the absolute leader in the global en-
gineering and chemical industries. [1, 2, 3]
There are a lot of evaluation criteria, starting
from the level of GDP, GNI, unemployment,
quality and standard of living, prestige of edu-
cation, the pace of economic growth, up to the
military equipment. As several authors rightly
point out, most often citizens are better related
to a particular country than to the specific po-
litical leadership of a particular country. [4, 5,
6] In order to determine the role and place of
the United States in the modern world, as well
as to analyze the threats and challenges for the
United States, we conducted a sociological
study (questionnaire) in 2018-2020.

Empirical base of research

Students were surveyed in:

—Yaroslavl State Pedagogical University
named after K.D. Ushinsky (YSPU);

— Yaroslavl State University named after
P.G. Demidov (YSU);

Quota sampling. Sample selection n = 800.
Quota variables: gender, age, university.

In addition, a survey of foreign students
from the USA and China was conducted.

Content analysis of the following maga-
zines was performed:

—Russian Reporter (issues from 2013
to 2020);

—Around the World (issues from 2013
to 2020),

The content analysis of the weekly news-
paper “Version” (issues from 2013 to 2020) has
been done.

A content analysis of the blogosphere was
conducted as well.

A series of in-depth interviews were done
with positional experts (political scientists,
politicians, etc.) n = 10.

In addition, a series of in-depth interviews
with students were followed, n = 10.

Research hypotheses

— A significant portion of students regard-
less of nationality, citizenship, gender charac-
teristics consider the United States the leading
country in the world.

— Students from the USA, China and Rus-
sia have completely different perceptions
of the role of the USA in the modern world.
Absolutely all students from the USA treat
their state well, although they note a number
of problems that arise in the USA through the
fault of the Government. Students from China
and Russia have the most negative opinion to-
wards the USA.

—The higher the educational level of the
respondents’ parents, the better is their attitude
towards the USA.

The methodological basis of the study
was the scientific works of such authors as
P. Bourdieu, W. Lippmann, N. Luman, and
Y.A. Levada, E. Noel-Neumann, J. Zaller,
J. Habermas, S. Talanov. [7, 8, 9]

Content analysis of magazines: Russian Re-
porter, Around the World, “Version” newspaper
and content analysis of the blogosphere showed
that in recent years there has been a lot of nega-
tive information about the United States.

A secondary analysis was carried out on
the basis of data and publications of the re-
sults of studies carried out by the Institute of
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Sociology of the Federal Scientific Research
Center for Scientific Research of RAS (Mos-
cow), VTsIOM (Russian Public Opinion Re-
search Center).

Research results and their analysis

First, we studied what influence the USA
has in the world from the point of view of our
respondents (Table 1).

Table 1
Attitude to US influence in the world
(in %, of the number of respondents)

Students
China Russia The USA
M F M F M F
Good 21 17 | 31 | 40 | 86 | 81
Indifferent | 8 9 12 7 6 9
Bad 71 | 74 | 57 | 53 8 10

It was found that only students from the
United States positively evaluate US activities
in the world. Students from China and Russia
assess the activities of the United States on
events in the world mostly negatively. Moreo-
ver, students from China to have worse attitude
towards the United States than students from
the Russian Federation.

Further, it was important for us as research-
ers to find out what factors determine US dom-
inance in the world (Table 2).

As can be seen from the responses of the
respondents, regardless of nationality, citizen-

ship, gender characteristics, a significant part
of students believe that the highest per capita
GDP in the world, the US Dollar and huge mil-
itary spending provide the leading US position
in the world.

It is interesting that young men from Chi-
na and the Russian Federation believe that
their intelligence services provide leadership
in the world for the United States. Students
from the United States did not focus at all on
this circumstance.

Given that after the collapse of the USSR,
the world became unipolar, as part of the study,
we made an attempt to study the geopolitical
goals of the United States from the point of
view of our respondents (Table 3).

From the responses of the respondents, it is
clear that US students clearly understand their
country’s geopolitical goals.

Students from the Russian Federation and
China were able to identify only one of the
five geopolitical goals of the United States and
then, only young men did that.

According to VTsIOM, Levada Center,
Public Opinion Fund and other sociological ser-
vices, it has been established that people in the
world have an ambiguous attitude on the part of
people and politicians from different countries.
Opinion polls more often show a negative atti-
tude towards the United States from an increas-
ing number of people. That is why, we analyzed
the reason for the negative attitude towards the
United States from many people, from the point
of view of our respondents (Table 4).

Table 2

Distribution of answers to the question: « What determines the influence of the USA in the world?»*
(in %, of the number of respondents)

Students
China Russia | The USA
M| F|M|F|M|F
The world’s highest GDP per capita 100 | 87 | 100 | 88 | 100 | 100
US Dollar as world currency 98 | 89 [ 100 | 90 | 100 | 100
The US economy holds a leading position in the world 86 | 84 | 43 | 13 | 100|100
The strongest army in the world (army financing) 85 | 86 | 88 | 85 | 100 | 100

Us intelligence (using its covert operations) allows US to dominate the world| 87 | 12 | 83 | 15 | 21 | 14

Provide financial support to foreign countries

56 | 32| 13| 10 | 87 | &4

Universities are the best in the world

42 | 45 | 56 | 87 | 78 | 82

The USA is No. 1 in the world in oil and natural gas production 37 | 14 | 22 | 16 | 63 | 53
The rapid development of innovation 34 132|120 | 15 | 67 | 68
Law supremacy 13 ] 8 8 7 | 86 | 87
Active role of defender of the free world 12| 7 7 6 | 79| 82
Other 5 5 5 5 5 6

Note: *The total percentage in the vertical might be more than 100, because respondents could

indicate several answers.

EUROPEAN JOURNAL OF NATURAL HISTORY Ne3, 2020



Sociological sciences

Table 3
Distribution of answers to the question: «US geopolitical goals? *
(in %, of the number of respondents)
Students
China Russia The USA
M F M F M F
Complete domination of the oceans and control over the interna-| 100 | 67 | 100 | 87 99 98
tional trading system
Depriving any country of the ability to resist US global superiority | 36 11 34 17 95 93
Full control over maritime access to the USA and prevention of any | 34 36 28 24 99 99
possibility of invasion from the sea
Elimination of any US threat from a Western hemisphere state 31 35 34 21 99 99
Total US dominance in North America 24 26 43 12 | 100 | 100
Other 5 6 5 5 5 5

Note: *The total percentage in the vertical might be more than 100, because respondents could

indicate several answers.

Table 4

Distribution of answers to the question: «Why do you think people are negative towards the USA?»*
(in %, of the number of respondents)

Students
China Russia
M F M F M F

US restricts the free trade

100 | 67 | 100 | 87 9 8

US intervenes in internal affairs of other countries

87 82 84 80 - -

Citizens of different countries do not treat US citizens badly, but| 51 46 43 35 62 56

their government
Because of the media, which creates the image of the enemy 34 33 47 44 66 62
Other 5 5 6 5 5 5

Note: *The total percentage in the vertical might be more than 100, because respondents could

indicate several answers.

As can be seen from the survey, students
from China and the Russian Federation, re-
gardless of gender characteristics, believe that
the United States intervenes in the internal af-
fairs of other countries and restrict free trade.

Students had the opportunity to clarify their
answers. So, students from the United States
believe that the media creates the image of the
enemy. And despite this circumstance, most
people still do not treat the United States and its
citizens badly, but the actions of its politicians.

Next, we studied why a certain part of the
population has a positive attitude towards the
USA (Table 5).

As can be seen from the answers, more than
half of the students from China and the Russian
Federation associate the people’s good attitude
towards the United States with the quality of
propaganda of the American media.

Interviewees had the opportunity to clari-
fy their answers. The questionnaire had open

questions for this purpose. Students from Rus-
sia mostly indicated that they are negative
towards the United States. Since the United
States does not protect the economic situation
of other countries, it intervenes in the affairs of
other countries. Politicians in the United States
come up with sanctions against the Russian
Federation for purpose, in other words, they
are engaged in protectionism. Since the sanc-
tions are far-fetched and impose against Rus-
sia in order to eliminate Russian manufacturers
from the world market. As a result, manufac-
turing facilities are developing in the United
States, and not in the Russian Federation. As
a result, the quality and standard of living in
Russia is falling.

Here we see that the ongoing decrease of
real incomes of the population in the Russian
Federation, lasting since 2014 till today, re-
spondents from Russia connect with a hostile
US policy.
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The opinion of students from China is inter-
esting, which, alike students from the Russian
Federation, are negatively related to the Unit-
ed States. Students noted that politicians from
the United States are constantly trying to exert
economic pressure on Chinese manufacturers.
Students believe that the United States through
sanctions restricts free trade in the world. At the
same time, China is blaming it all the time.

Students from the United States believe
that their country is the engine of the global
economy. And citizens of other countries are
hostile to the United States, as they envy the
way life in America flourishes. At the same
time, students from the United States believe
that due to Chinese policies in the United
States, the trade deficit is growing, which costs
their country 1% of GDP growth. According
to respondents, citizens from China are sys-
tematically engaged in industrial espionage
and wage cyber war against their country. In
addition, China is building up the power of the
armed forces. It is interesting, that a significant
portion of US students do not consider the Rus-

sian Federation as an enemy. Perhaps this is
due to the impact of “soft power”, it is difficult
to negatively relate to the country in which you
yourself voluntarily have chosen to study. We
observed the same situation when interviewing
students from China, who also indicated during
the survey that they did not consider the Rus-
sian Federation as an enemy.

Here we see that US students believe that
China poses a threat to the US economy and
national security.

The discussion of students about the Unit-
ed States is certainly of particular interest to
us as researchers, but it was important to un-
derstand how competent our respondents are
to American political issues, how often they
watch political news, whether they analyze
the activity of electoral behavior in the United
States, where do they get information about the
United States?

For this reason, further we made an at-
tempt to find out how strong is the interest of
our respondents in American politics in gen-
eral (Table 6).

Table 5

The answer to the question: « Why do you think people are positive towards the United States?» *
(in %, of the number of respondents)

Students
China Russia
M F M F M F

The propaganda of US representatives in different countries through | 66 64 62 63 - -
the media creates the ideal image for the state and its politicians.

People can find information on the Internet about real-world events. | 17 16 13 10 23 16

and have a real idea of them.

People have repeatedly talked with citizens from the United States| 15 12 14 11 65 61

Some people were in the USA and have a real idea of the country. 14 13 28 26 78 72

world

US model of social and economic development for the rest of the| 12 13 12 14 84 81

Other

5 5 6 5 5 6

Note: *The total percentage in the vertical might be more than 100, because respondents could

indicate several answers.

Table 6
Students’ interest in US Politics in general
(in %, of the number of respondents)
Students
China Russia The USA
M F M F M F
significant interest or attention 32 - 24 - 75 76
some interest or attention 39 36 35 33 11 12
little interest or attention 24 59 36 62 9 7
I do not know 5 5 5 5 5 5
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As can be seen from the answers, a signifi-
cant interest in US politics among students from
America, which in principle is very logical. In-
terestingly, students from China and the Russian
Federation have a significant interest in US poli-
tics only for a small part of students. Moreover,
for ladies, politics in the United States is gener-
ally not of significant interest and attention.

Next, we analyzed if students had an inter-
est in national election campaigns in the United
States (Table 7).

The responses indicated that respondents
from China and the Russian are interested in
the election campaign in the United States
higher than in the political process in the Unit-
ed States.

Obviously, a lot depends on who comes to
power in the country with the strongest econo-
my and army in the world. Therefore, students
are very carefully interested in election cam-
paigns in the United States.

Then we studied whether students are striv-
ing to obtain information about what is happen-
ing in political life in the United States and is
this information of interest to them? (Table 8).

From the answers it is clear that students
from China and the Russian Federation do not
show significant interest in the events taking
place in everyday political life in the United
States. Students had the opportunity to clarify
their answers. So, more than half of the stu-
dents from the Russian Federation explained

that they receive information about political
life in the United States from programs on
Russian television. One-third of students indi-
cated that they listen to programs on “Moscow
Echo” radio station and watch programs of A.
Navalny and L. Sobol. As we see, the sources
for obtaining information about political life
in the USA are different for students, which is
good itself, since any civilized person needs to
critically evaluate any information received.

Next, we studied who can currently be con-
sidered as the enemy for the United States from
the point of view of respondents (Table 9).

It is interesting, that students from China
believe that it is not their country posing a
threat to the United States to a greater extent,
but the Russian Federation. And students from
the Russian Federation believe that China is
a threat to the United States. In turn, students
from the United States believe that there are
many threats. The United States, in their view,
is threated by China, Saudi Arabia and Paki-
stan, and a number of other countries.

Students had the opportunity to clarify their
answers. So, students from the United States
indicated that Saudi Arabia poses a threat to
America and the whole world, as it finances
terrorists. China poses a threat as it builds up
the navy and imposes sanctions against the US.

Next, we analyzed which terrorist groups
(organizations) threaten the United States from
the point of view of our respondents (Table 10).

Table 7
Students’ interest in national election campaigns in the USA
(in %, of the number of respondents)
Students
China Russia The USA
M F M F M F
significant interest or attention 44 12 35 15 77 78
some interest or attention 31 32 24 20 11 13
little interest or attention 20 51 36 60 12 9
I do not know 5 5 5 5 - -
Table 8
Information on what is happening in the political life in the USA
(in %, of the number of respondents)
Students
China Russia The USA
M F M F M F
significant interest or attention 30 - 23 - 75 76
some interest or attention 39 34 36 33 11 12
little interest or attention 26 59 36 62 14 12
I do not know 7 5 5 - -
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Table 9

Distribution of answers to the question: «Who do you think is currently the enemy
for the United States?»* (in %, of the number of respondents)

Students
China Russia The USA

M F M F M F
Russia 67 63 23 18 54 51
North Korea 54 46 32 12 58 54
Saudi Arabia 32 21 19 11 60 57
Iran 31 17 37 32 56 55
China 23 18 67 66 78 73
Pakistan 14 7 7 - 65 62
Afghanistan 13 7 6 7 32 23
Venezuela 12 7 13 10 47 45
Cuba 6 6 5 - 12 10
Syria 6 - 12 - 43 41
Iraq 5 - - - 32 29
Other countries 5 5 5 5 6 5

Note: *The total percentage in the vertical might be more than 100, because respondents could

indicate several answers.

Table 10
Distribution of answers to the question: «Which groups (organizations)
in your opinion are currently the enemy for the United States?»*
(in %, of the number of respondents)
Students
China Russia The USA

M F M F M F

IS (banned in the Russian Federation)

89 45 100 76 87 84

Hezbollah

54 21 64 16 75 63

Al qaeda (banned in the Russian Federation) 51 21 52 17 100 | 100
Haqqani Network (banned in the Russian Federation) 32 7 17 - 76 64
Quds Forces 15 - 35 - 43 36

Other

5 5 5 5 5 6

Note: *The total percentage in the vertical might be more than 100, because respondents could

indicate several answers.

As can be seen from the answers, most of
the respondents, regardless of nationality and
citizenship, consider the IS terrorist organiza-
tion as a threat to the USA. Moreover, students
from the Russian Federation are aware that it is
prohibited in the territory of the Russian Fed-
eration and that the Russian army is fighting
with this terrorist organization in Syria.

This question was open in the question-
naire, so respondents had to write down the
name of the terrorist organization in the line.
The table shows that the respondents know the
terrorist groups, which are are enemies of the

United States. A significant part of the respond-
ents, regardless of citizenship (nationality),
gender, and direction of study, correctly indi-
cated that terrorist groups of radical Islamists
pose as a threat to the United States. Students
from the United States not only listed the name
of the groups, but also correctly indicated their
affiliation. So, all respondents from America
noted that Hezbollah is a paramilitary Leba-
nese Shiite organization and political party.

Next, we attempted to find out why China
poses a threat to the United States and what ex-
actly is this threat? (table 11).
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Table 11

Distribution of answers to the question: «Why is China a threat to the United States?»*
(in %, of the number of respondents)

Students
China Russia The USA
M F M F M F

Conducts industrial espionage and cyber war against the USA | 13 8 87 54 85 83

Making systematic attempts to destroy US industrial base 12 11 78 63 87 72

stimulate exports

Large-scale manipulations of China with its own currency to| 10 7 71 57

100 | 100

Other

5 5 5 5 5 5

Note: *The total percentage in the vertical might be more than 100, because respondents could

indicate several answers.

As can be seen from the survey, US stu-
dents see China as a threat to their economy.
Russian students also see China as a threat to
US industry and economy.

Students had the opportunity to clarify
their answers. So, students from the United
States noted that the value of the renminbi is
underestimated by 50% compared to its real
value. As a result, China can sell its goods half
the price of American goods. US companies
are not competitive. Because of this, there is an
increase in unemployment in the United States.

As part of the study, we conducted a series
of in-depth interviews with students from dif-
ferent countries.

Below we provide some of their statements.

Christina

“China is hostile to my country. In particu-
lar, China adopted the doctrine of Integrated
Network Electronic Warfare. China is destroy-
ing my country s industry, stealing military and
civilian technologies. US unemployment is in-
creasing because of China”.

Michael

“Unemployment is growing, in the USA.
The media in my country associates this with
Chinese politics. I constantly analyze informa-
tion in the field of world economy and poli-
tics. My concern is the fact that the Chinese
economy is growing at 10 %, and the American
economy is growing at an average of 2%. The
US has a huge trade deficit with China. But I'm
sure that the future is all the same for the USA.
America has a high proportion of people with a
high level of education and competitive skills”.

William

“For any country, the main thing is to stim-
ulate the economy, create new jobs, increase
labor productivity, improve the quality and
standard of living of people. Unfortunately,
there is a decrease in the living standards of a

number of states. China is usually blamed for
this, but I believe that the problem is not only
related to Chinese policy, but also to problems
in American domestic politics. In the USA, cor-
porate tax is high (higher only in Japan) as a
result, businesses are trying to save on taxes by
transferring their enterprises abroad. It is nec-
essary to reduce tax rates in order to stop the
flight of capital abroad. I believe that it was im-
portant to reduce the tax rate on capital gains
and dividends, this was stimulating the crea-
tion of new jobs and attracting investment”.

Here we can notice that US students see a
threat from China side.

The opinion of Russian students is also
interesting.

Egor

“The USA pursues an aggressive policy in
the world. They have the largest government
debt when compared to GDP. The mass of inter-
nal unsolved problems, in particular the problem
of crime, drug addiction, unemployment. Every
7 US citizens receives food stamps. Instead of
solving the problems of their country, the US
government is constantly looking for a reason
somewhere to start another war or make a color
revolution. The US State Department finances
liberals in the Russian Federation. Then, the pol-
iticians from the USA are surprised why no one
or a few people like Americans in the world”.

As you can see, a number of Russian stu-
dents very negatively assess the role and place
of the United States in the modern world. As
part of the interview, we found out that Egor
has no acquaintances and friends from the
United States and he never was in the USA.
In addition, Egor is a member of the Young
Guard (youth organization) of United Russia.
Regardless of his socio-political views, it can
be stated that for most of the Russian students,
the United States is still a hostile country.
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As part of our research, we conducted a se-
ries of in-depth interviews with positional ex-
perts. Below we give some of their statements.

Positional expert 1. “The US will continue
to dominate the world. Politicians in the Unit-
ed States have consistently implemented the
Truman Doctrine, the Eisenhower Doctrine,
and the Kennedy Doctrine. US politicians ad-
equately respond to modern challenges in the
world. Despite the periodic increase in oil and
gas prices in the world, the United States due
to the available reserves of natural gas is able
to fully satisfy America’s energy needs. Suffice
it to recall the largest natural gas field Marcel-
lus Sheil. In addition, shale gas is being ac-
tively developed in the United States. All this
allows the United States to ensure energy se-
curity. And this, in turn, ensures the ongoing
development of the economy”.

Positional expert 2. “According to fore-
casts, China will overtake the United States by
2027 and become the largest economy in the
world. But this is according to analysts. The re-
ality today is that in the United States, despite
the global crisis, there is an increase in eco-
nomic and military power. The United States
skillfully creates economic, military, and po-
litical alliances. It provides financial support
to foreign countries and expands its influence
through soft power. Every year, leading scien-
tists of the world strive to come to the United
States, therefore America has at its disposal the
best intellectual world resources. The concern
of the USA is caused by the actions of Saudi
Arabia to finance global terrorism. In the eco-
nomic field, China is a major irritant”.

Positional expert 3. “The United States se-
cures its influence through the power of covert
operations. America has powerful intelligence
services that provide a unseen impact on world
events. The majority of the population of the
Russian Federation has a negative attitude to-
wards the United States, since a negative im-
age is created in the materials of permanent
columnists, in news articles, reports, newspa-
per and magazine articles about the USA”.

As we can see, positional experts believe
that the United States will dominate the world

for a long time and currently China is the only
real rival.

Conclusion

Given the ever-growing role of the United
States in the world, it is important to interact
constructively with its political elite.

For this reason, we believe that it is neces-
sary to:

—the media more objectively and con-
structively cover ongoing processes in the
United States;

— develop
al cooperation;

— periodically hold scientific and practical
conferences on intercultural interaction;

— to work more actively with various target
groups in the USA;

—to systematically invite famous teachers
and politicians from the USA to conduct open
lectures at universities.

There are many problems in the world that
can only be solved with the constructive inter-
action of the USA and the Russian Federation.

humanitarian internation-
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SHRINKAGE OF HEAT STORAGE MATERIAL OBTAINED BY MIXING
COMMERCIAL LIQUID AND SOLID PARAFFINS
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*Saparov S.A., ’Kudabayev R.B., Bekbatyrkyzy L.
'Khoja Akhmet Yassawi International Kazakh-Turkish University, Kazakhstan, e-mail: science@ayu.edu.kz;
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The paper studies the heat storage materials (HSM) shrinkage curve from the temperature obtained by mix-
ing liquid and solid paraffins, which is markedly different from the heat release curve. It is shown that the sum of
enthalpy of melting and phase transition in the crystalline state thermal storage materials based on paraffin depends
on: the width of the fractional composition HSM and purity in content of n — alkanes; the fractional part HSM; from
the content of the number of even and odd n — alkanes and their relationships. The shrinkage of the developed HSM
during crystallization and expansion during melting, depending on the temperature, is studied. The dependence of
shrinkage HSM on temperature is obtained and their shrinkage coefficients on temperature are analyzed. It was
found that HSM-25-3 has several shrinkage peaks and two heat release peaks during crystallization and phase transi-
tion. This is a feature of the chemical compound of commercial paraffin, which is related to the group of complex
hydrocarbons and n-alkanes. The study of shrinkage of the developed heat storage materials allowed us to study
the dependence of the shrinkage coefficient on temperature. The dependence of the shrinkage coefficient of the heat
storage material HSM-25-1, obtained by mixing n-alkanes mainly C H,, and C,H,., on temperature is similar to
the shrinkage dependence when a mixture of odd (C,,H, ) and even (C, H,,) n-alkanes has two shrinkage peaks, and
the resulting HSM-25-1 has four shrinkage peaks. The total shrinkage during crystallization and phase transition is
9.56 % of the volume.

Keywords: heat storage materials, solid paraffins, n-alkanes, phase transition, crystallization

The demand for clean energy all around
the world is constantly growing due to the
rapid growth of the economy and the standard
of living. The construction industry, which is
the main consumer of material and energy re-
sources, has a great prospect for the develop-
ment of innovative energy-saving and thermal-
ly efficient building materials [1-3]. Over the
past decades, a lot of literature has appeared
on materials with phase change and hidden
methods of storing heat used in construction.
Accordingly, it is important to analyze the data
of recent years in order to learn more about the
application of materials with a phase change in
construction. An overview of the application
of materials with phase change in construc-
tion is considered in several aspects, such as
basic materials for phase change in buildings,
applications of materials with phase change,
thermal properties of the phase transition of
materials and the effects of using such mate-
rials. Materials with phase change as thermal
energy storage systems are potential because
of their thermal mass and thermal comfort.
These materials for hidden heat storage have
an extremely high energy storage density than
conventional materials. Recently, in the whole
world, in the building fencing industry, micro-
encapsulation technologies of finely dispersed
heat-accumulating materials in composites
have been leading to create a large surface area
for improving heat transfer [4, 5]. Heat supply
systems in residential and public buildings dif-
fer in the periodic nature of the heat source. At
the same time, the air temperature in the prem-
ises can fluctuate within 3.5 °C due to the ther-

mal inertia of the building envelope structures.
However, the maximum energy consumption
is in the daytime, when a comfortable tempera-
ture is set (20-22°C). In this case, there is a
need to obtain heat storage materials (HSM)
with a melting point close to 25°C, for use in
the enclosing structures of buildings to regu-
late heat in their premises [6].

Therefore, a very urgent task is to develop
heat storage materials based on commodity
paraffins for enclosing structures of buildings
with specified thermal properties.

Currently, installations for heat storage
are widely used in various branches of science
and technology and in everyday life. They are
used in heat power engineering, construction
for efficient use of thermal energy and heat
storage from solar radiation, to reduce ener-
gy consumption.

Thermal storage plants use natural inor-
ganic and organic materials that accumulate
heat. Inorganic materials include salts and their
solutions, crystallohydrates, various metals,
and organic materials include solid paraffins,
ceresines and n-alkanes [7-9].

Much attention is paid to the operation of
heat-accumulating material in heat accumula-
tors due to the property of shrinkage.

Commodity paraffins in the crystallized
state are a solid mass and when they are filled
with heat accumulators, various heat storage
devices with subsequent melting of paraffin,
its volume increases. Different expansion of
the heat storage material may cause an increase
in pressure in the sealed heat accumulator. It
is known that the pressure increase in the heat
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accumulator with heat-accumulating materi-
als based on commercial paraffins can reach
10...50 MPa [8, 9]. But it should also be noted
that an increase in the pressure in the heat stor-
age device or apparatus causes an increase in
the melting temperature THERE by several de-
grees [10-12]. In this regard, when choosing a
heat storage material for heat accumulators and
evaluating the pressure that develops during
filling in the solid state and subsequent melt-
ing of the material, it is necessary to evaluate
the shrinkage and expansion of the heat storage
material during operation.

Purpose of the study — develop and inves-
tigate the thermophysical properties of heat
accumulating materials based on commercial
paraffins produced in the industry for building
envelope structures.

Material and methods of research

The melting and freezing characteristics
of phase transitions of heat-collecting materi-
als include the changes that these materials ex-
hibit during heating and cooling, for example:
melting and freezing ranges, melting congru-
ence, nucleation characteristics, melt cooling,
and resistance to thermal Cycling [7]. Thus, in
order to ensure the long-term operation of the
hidden heat storage, it is necessary to thorough-
ly know the nature of melting and freezing of
substances that generate melting heat, in par-
ticular, their defrosting as a result of repeated
melting and freezing of these substances. The
methodology of scientific research is based on
the development of methods for obtaining heat
storage materials based on commercial paraf-
fins by mixing components, in obtaining HSM
with specified thermal characteristics, studying
the component composition, physical, chemi-
cal and thermal properties of their properties,
in the study of their operational properties. The
developed heat storage material based on com-
mercial paraffins is obtained by mixing the ini-
tial liquid and solid paraffins in different mass
fractions. Determination of the mass fraction
of mixing of the initial liquid and solid paraf-
fins was performed in accordance with the rec-
ommendations of [13]. Mixing of commercial
liquid and solid paraffins and their fractions
was performed at a temperature of 40-50°C
and thorough mixing of the composition with
a mixer in laboratory conditions. The exact
fractional composition of solid paraffins was
determined by gas chromatographic analysis
on the gas chromatography-mass spectrometer
GGMS-QP 2010Ultra, and liquid paraffins on
the liquid chromatograph LC-20P (Japan) on
the basis of the Testing regional laboratory of

engineering profile “Structural and biochemi-
cal materials” of the Auezov University.

Research results and discussion

Phase-transitive  heat-storage materials
(HSM) based on commercial paraffins and
other hydrocarbons have the ability to multi-
pass from one phase to another through sev-
eral cycles of melting and crystallization, while
maintaining their original characteristics while
remaining inert to any materials. In this re-
gard, these materials are successfully used in
the construction industry as heat-accumulating
materials with a melting point above 50 °C.

Paraffins and n-alkanes in the liquid state
are low-viscosity transparent liquids with a
relative density in the range of 750-800 kg /
m3. Due to shrinkage, paraffins and n-alkanes
in the crystalline state are solid substances with
a density of 860-900 kg / m3 [14-16].

According to the method, the developed
heat-accumulating material based on commod-
ity paraffins will be obtained by mixing the ini-
tial liquid and solid paraffins in different mass
fractions. Determination of the mass fraction of
mixing of the initial liquid and solid paraffins
was performed in accordance with the results
of the research [17]. According to the results
of [18], it is recommended to mix n-alkanes of
the neighboring series, since in this case the
difference in their melting temperatures will
be the smallest. For example, by mixing indi-
vidual n-alkanes C,(H, with a melting point of
32°C and n-alkane C, H,, with a melting point
of 36.7°C in a ratio of 33.1:66.9, a heat-accu-
mulating material with a melting point of 35°C
can be obtained [6].

Figure 1 shows the shrinkage curves of
HSM-25-3 obtained by mixing commercial
liquid and solid paraffins.

The graph in figure 1 shows that there are
four main shrinkage peaks in HSM-25-3 com-
pared to the graphs of the shrinkage depend-
ence on the temperature of individual n — al-
kanes in accordance. This is due to the fact
that at 25 °C, when this heat storage material is
cooled, a number of hydrocarbons simultane-
ously crystallize. It should be noted that the to-
tal value of the thermal effect of HSM-25-3 is
noticeably lower than that of a mixture of indi-
vidual n-alkanes with the same melting point.

This is due to the complexity of the chemi-
cal composition of commercial paraffin, which
contains along with n-alkanes hydrocarbons
of other groups [7], it is believed that these
hydrocarbons have a significantly lower melt-
ing point compared to individual n-alkanes.
In addition, some of these hydrocarbons may
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not crystallize during cooling, forming a sol-
id crystalline mass. For these HSM-25-3, the
shrinkage during crystallization was 9.02 % of
the volume, during the phase transition to the
crystalline state — 0.77% of the volume, and
the total shrinkage was 9.79 % of the volume.

Hence, it can be concluded that the width
of the fractional composition of heat stor-
age material significantly affects the shrink-
age of HSM-25-3: it does not change for the
phase transition, and it decreases slightly dur-
ing melting.

Comparison of data on shrinkage of devel-
oped heat storage materials obtained by mixing
n-alkanes HSM-25-1 and HSM-25-2 and mix-
ing liquid and solid paraffins HSM-25-3 shows
that HSM-25-1 and HSM-25-2 have higher
shrinkage values than HSM-25-3.

Hence, it can be concluded that the width
of the fractional composition of the heat stor-
age material does not affect the shrinkage dur-
ing the phase transition and has little effect on
their shrinkage during melting.

The results of the shrinkage study of the
developed heat storage materials are shown
in table.
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To assess the relationship between heat
release during crystallization and phase tran-
sition and shrinkage, figures 2, 3 and 4 show
their temperature dependences for HSM-25-1,
HSM-25-2 obtained by mixing individual n-
alkanes and HSM-25-3 obtained by mixing
liquid and solid paraffin.

Comparison of graphs of the depend-
ence of the heat capacity and the shrinkage
curve on the temperature of HSM-25-1 and
HSM-25-2 obtained by mixing individual n-
alkanes (fig. 2 and 3) shows that the shrinkage
curve is similar to the heat release curve.

The shrinkage curve of HSM-25-3 obtained
by mixing liquid and solid paraffins differs
markedly from the heat release curve (Fig. 4).
In the graphs of the figure, you can see that
HSM-25-3 has several shrinkage peaks and
two heat release peaks during crystallization
and phase transition, i.e. it should be noted
that the shrinkage coefficient curves and the
heat release graphs do not coincide. This is
due to the complexity of the chemical compo-
sition of commercial paraffin, which contains
along with n-alkanes, hydrocarbons of other
groups [7].

shrinkage coefficient, rpm / degree
e
£

25 30 Y 40

HSM-25-3

Fig. 1. Graph of the dependence of the shrinkage coefficient HSM-25-3 obtained by mixing commercial

liquid and solid paraffin from the temperature

Shrinkage values of heat storage materials HSM-25-1, HSM-25-2 and HSM-25-3 [6]

HSM Melting shrinkage by volume, %
point, °C | at phase transitions | during crystallization | amount of shrinkage during
melting and phase transition
HSM-25-1 25 1,39 8,17 9,56
HSM-25-2 25 1,41 8,6 10,01
HSM-25-3 25 0,77 9,02 9,79
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Fig. 2. Graphs of the dependence of the shrinkage coefficient and heat capacity HSM-25-1 on the temperature
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Fig. 3. Graphs of the dependence of the shrinkage coefficient and heat capacity HSM-25-2 on the temperature
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Fig. 4. Graphs of the dependence of the shrinkage coefficient and heat capacity HSM-25-3 on temperature
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Conclusion

The shrinkage dependences on the tem-
perature of individual n-alkanes in HSM-
25-3 obtained by mixing liquid and solid par-
affins have three (four) shrinkage peaks. This
is explained by the fact that at 25 °C and when
this heat storage material is cooled, a number
of hydrocarbons simultaneously crystallize. it
should be noted that some results are similar
to other studies by other authors [7], for exam-
ple, the identity of the values of the released
thermal effect of HSM-25-3 is significantly
lower than that of other mixtures of individual
N-alkanes, while the melting point is identical.
this is an indication of the values of the most
heat-accumulating materials by features in mi-
crokilograms of the same melting point, which
is explained by the complexity of the chemi-
cal compound of commercial paraffin contain-
ing hydrocarbons of other groups along with
n-alkanes.

For HSM-25-3, the shrinkage during crys-
tallization was 9.02% of the volume, during
the phase transition to the crystalline state —
0.77% of the volume, and the total shrinkage
was 9.79 %.

The work was carried out within the frame-
work of the grant project AR05030618, funded
by the Ministry of education and science of the
Republic of Kazakhstan.
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MODERN PROBLEMS IN THE FIELD OF SMART SUBSTATIONS
AND METHODS OF THEIR SOLUTIONS

Bogdan E.N., Pavlycheva T.N., Kuligina N.O.
Nizhny Novgorod State Technical University n.a. R.E. Alekseev, Dzerzhinsk, e-mail: bogdan-kat@mail.ru

The article provides brief information related to the current situation in the field of smart substations and meth-
ods for solving them. The author also analyzes the basic functional characteristics associated with the phenomenon
of the smart substation itself. Currently, smart substations use the IEC-61850 standard which is based on the Inter-
national Electrotechnical Commission’s (IEC) Technical Committee reference architecture for digitizing informa-
tion and advanced applications for electric power systems. Although a smart substation offers many improvements
in the design, manufacture of equipment, and construction, the smart devices used in this type of substation are
expensive and also difficult to maintain because they are dispersed within a single unit. Thus, the optimization of
functionality and the integration of devices have become important issues in the development of smart substations.
Moreover, there are some problems associated with the activities of smart substations. The article describes both
the problems and the solutions proposed to them. The author relies on scientific and methodological studies in the
analysis of problems associated with smart substations, such as inaccurate synchronization, problems with cyber-
security, problems in the design and commissioning procedure, and also that IEC-61580 does not have a complete
list of requirements for the experience required for personnel who have access to the design and commissioning of
smart substations.

Keywords: smart substation, electric power industry, problems of smart substations, information management,
digitalization of the power system

Currently, there is discussion of the trend
towards universal digitalization of the global
space: culture, health, education, finance, con-
struction — all these and other areas have be-
gun to attract IT technologies to their operat-
ing paradigm, allowing them to develop more
quickly. In general, the world has become digi-
tal...and this includes the beginning of the era
of digital electricity. Few modern specialists
will remember the time when electrical relays
were simple electromechanical devices with-
out built-in software, communication interfac-
es, or multi-functionality. Despite the fact that
providing electricity has always been a diffi-
cult task, new technologies have complicated
this task in the transition from the twentieth
century to the twenty-first century, as the in-
dustry had to bridge the gap between outdated
analog devices and digital technologies which
can help improve the operations of electrical
substations, which underscores the relevance
of the topic.

Today, there is not a single functional com-
ponent in a modern substation that has not
been improved, enriched, or supplemented
with some form of embedded digital technol-
ogy, which would allow it to work better, with
higher performance and greater reliability, than
ever before. However, the challenge now is to
integrate all these elements into a fully digi-
tal substation and make it work in a demand-
ing environment, as the demand for electricity
increases globally every year, In 2018 alone,
there was an increase in global electricity de-
mand by 4 %, or 900 TWh [1]. The entire con-
cept of a digital substation is now moving much
faster, in terms of industrial use, due to sev-

eral factors. For example, in most developed
countries, the power system operates at close
to maximum capacity because consumers need
not only more energy, but also better reliabil-
ity. This is why when a fault occurs, it must be
fixed as quickly as possible, and this is where
modern digital technology offers so many ad-
vantages. On the client side, the digital tech-
nology counter is integrated, for example, into
the Internet of Things (IOT). In short, an IOT is
a network of devices, buildings, vehicles, and
virtually any other physical object imaginable,
equipped with sensors, connected networks,
and computerized digital controllers. And, giv-
en the development of these digital technolo-
gies, the industrial phenomenon of a digital
substation is the next logical development.

Purpose of research

Despite the fact that digital substations al-
low the electric power system to work much
better and with a minimum number of inter-
ruptions there are certain problems associated
with their operation which should be consid-
ered. In addition, each problem should have
its own solution, which is what the theoretical
component of the work suggests.

Material and methods of research

In this paper, we used scientific and meth-
odological sources of both Russian and Eng-
lish-language nature for a broader understand-
ing of the problems presented in the article.
In the course of theoretical research, such re-
search methods as ascend from the abstract to
the concrete, analysis and synthesis, as well as
induction and deduction, were used.
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The results of the study and their discussion

Going directly to the study and analysis of
the topic, you need to turn to the work of H. Li
and L. Wang, who noted that a digital substa-
tion refers to a modern power system with
information content, automation capabilities,
and interactive characteristics [2].

The entire structure of the analyzed object
is divided into three fundamental levels ac-
cording to IEC 61850 [3]:

1. The first level is the process level;

2. The second level is the level of accession;

3. The third level is the station level.

As for the history of a digital substation,
it must be mentioned that the first substation
of this type in the world appeared on the ba-
sis of the IEC 61850 standard and was com-
missioned in Switzerland in 2005. It was the
Winznauschachen substation, owned by Atel
Versorgungs AG, a Swiss distribution network
operator, part of Aare-Tessin AG, an independ-
ent electricity producer. The Swiss substa-
tion was transformed into a substation with a
protection and control system based on IEC
61850, which included several digital sensors
to improve control and feedback [4].

To implement the digitized substation in-
formation, network communication platform
and standardized information exchange, the
smart substation uses advanced, reliable, in-
tegrated, low-carbon and environmentally
friendly intelligent equipment for automatic
collection, measurement, control, protection,
measurement, monitoring, and other basic op-
erations. In addition, digital substations sup-
port a number of advanced functions, such as
sequence management, intelligent signaling
and analysis, comprehensive fault information
analysis, intelligent operation order system,
source-side maintenance, device status visuali-
zation, substation zone management, and oth-
ers, which allows us to talk about the increasing
digitalization of the power system. Moreover,
compared to traditional substations, digital
substations provide intelligent control of sub-
station equipment using modern data analysis
processing methods based on advanced sensor
technologies. Integration of primary and sec-
ondary equipment is carried out by intelligent
conversion of traditional primary equipment
with electronic measuring transformers and
digital monitoring technologies [2].

Key devices, such as transformers and
switches with intelligent components, inte-
grate all operations. In turn, Shageev S.R., Za-
kirov A.N. and Mullin F.F. noted to the fact that
digital substations can help to minimize the
level of electricity losses, maintenance costs,

and also, if we refer to the experience of Rus-
sia, the implementation of digital substations
will reduce losses in electric networks of all
voltage classes by 25% [5, p. 129].

Despite the fact that the system of digital
substations is developing favorably, there are
certain problems that partially offset the func-
tional characteristics of such equipment, which
is not a favorable development. A. Anoshin and
A. Golovin, in their work, cited several prob-
lems related to the operation of digital substa-
tions, one of which is the design and commis-
sioning procedure [6]. The authors note that if
the digital protocol has been implemented, the
network setup procedure will be completely
different, which requires a new section in the
project documentation, or even changes to the
project documentation itself. All such docu-
mentation should include the design of the pro-
ject itself, electrical diagrams of primary and
secondary equipment, cable logs, etc., which
leads to the conclusion that the documentation
itself can be more than 1 thousand pages [pa-
per format], even if it is a small substation with
connections in the amount of 20 units. In this
regard, to avoid problems, when developing
digital substation projects, it is necessary to
use specialized CAD systems with the ability
to document all communications, which will
greatly facilitate access to one or another part
of the documentation, since everything will be
in an electronically ordered form.

Teslenok A.l. reviews another problem,
which consists in the content of some parts of
the IEC-61850 standard — a standard whose
main focus is the description of data flow for-
mats, types of information, rules for describing
elements of an energy object, etc. The author
emphasizes that despite the fact that the stand-
ard has more than 20 chapters, which system-
atically provide information on the main pa-
rameters and thematic categories related to the
operation of a digital substation, nevertheless,
the standard is new and complex, adding also
that the proper functioning of a digital substa-
tion depends on the design and commissioning
staff, since to ensure operability, all equipment
must not only be installed, but also configured
so that there are no problems on the process
bus. In this regard, he suggests more carefully
prescribing requirements for the experience
of personnel, which will determine how well
the equipment of the digital substation will be
debugged [3].

K. Wang and W. Li also analyzed several
problems related to digital substation informa-
tion protection in their work, noting that the re-
lay protection of a digital substation faces very
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high requirements in the power system in real
time. Since the digital converter operates on a
digital sample, it will be affected by the switch,
for example, the receiver reception time in-
creases, and other factors that affect data trans-
mission. In this process, queuing in the switch
and forwarding in it are one of the key factors
for the temporary error of the digital transform-
er [7]. Therefore, the relevant operators need
to develop a scientific and reasonable sampling
scheme, before calculating possible errors, and
then work on their selection. The calculation
and sampling results should be organically
combined to minimize errors and delays which
contribute to improving the performance of re-
al-time relay protection in a smart substation.
Indeed, there are no problems with time syn-
chronization in transformer equipment used
in a traditional substation, so the protection of
the power system in this aspect is relatively
insufficient. A digital substation uses a digital
method of collecting information, so its power
distribution protection must be synchronously
linked to time. Synchronization and reliability
of digital substation relay protection can be
guaranteed by the following methods:

First, it is the detection and practice of
differential line protection during this period,
because at the same time, the detection device
and the circuit differential protection device
must collect the amplitude and phase signal
from two different substations. In addition to
the data on the sideline, it also includes certain
contralateral data — therefore, it is necessary to
ensure proper and synchronous protection of
the power system.

Second, the implementation of over-volt-
age and over-current protection. Over-voltage
and over-current protection is very simple —
you do not need to maintain a fully synchro-
nous time, so only the appropriate operators
must enter the correct amplitude into the relay
protection system of a digital substation, which
will help to eliminate problems associated with
digital synchronization [7].

Third, the authors suggest that the use of an
intelligent dual device in the relay protection
system of a digital substation can implement
a centralized backup protection configuration,
which is a very effective measure to improve
the relay protection of the interval level and the
reliability of the system. The backup protection
system can provide effective protection for the
switch, backup equipment, adjacent terminal
buses, and smart substation lines. In addition,
it can accurately assess various problems and
malfunctions in the power system and provide
timely, correct and effective solutions to prob-

lems. In addition, within the controlled range of
technical means, the voltage level of the digital
substation can be centrally configured to allow
it to adapt to the actual operation of the power
system, which, again, will avoid problems with
synchronization [7].

Given that the digital substation operates
using [T technologies, cybersecurity can be a
significant problem. For example, J. Cardenas,
A.L. De Vinaspre, R. Argandona C. De Arriba
noted in their work that the digital substation
system should be protected from the point of
view of cybersecurity. The high data rates of
technology bus traffic and the requirement for
very high availability of this data create prob-
lems for well-known cybersecurity vulnerabili-
ties such as intrusion [hacking], detection, or
encryption. If cybersecurity issues are not tak-
en into account, they can either slow down the
decision regarding the operation of the digital
substation, causing it to be supplemented later
for compliance, or they can create additional
costs and efforts for the user during the deploy-
ment and startup of the system. The optimal
solution is to develop an architecture that by its
nature eliminates cybersecurity threats [8]. The
architecture model was proposed by a team
of authors led by Y. Yang. For example, they
proposed a fuzzy testing method for detecting
unauthorized embedded intelligent electronic
devices based on the IEC-61850 standard.
They also proposed a new intrusion detection
system that combines physical knowledge,
protocol specifications, and logical behavior
to provide a comprehensive and effective so-
lution that can mitigate various cyber attacks.
The proposed approach includes access control
detection, protocol whitelisting, model-based
detection, and multi-parameter detection [spe-
cifically developed for each digital substation
solution], which can help in situations where
unauthorized access is detected that could hy-
pothetically disable a digital substation [9].

Realizing the information imperfection
of a digital substation and its vulnerability to
cybersecurity problems, J. Cai, Y. Zheng and
Z. Zhou found that since the volume of data
transmission at a digital substation is larger,
and various systems are directly related to the
correct and stable operation of the substation,
even the entire power system, cybersecurity, as
a concept, becomes extremely important. They
identified problems such as incorrect network
and equipment configuration during substation
testing, computer viruses, and network attacks,
suggesting the following ways to minimize
problems: using an Intranet system instead
of the Internet to guarantee physical isolation
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from it, to minimize the likelihood of network
attacks. It is also suggested to install a firewall
to prevent external unauthorized access and
antivirus software to prevent virus infection.
Moreover, the authors recommend configuring
VLAN and ARP binding to prevent internal
unauthorized access [10].

Conclusion

Thus, we can conclude that the modern
power supply system is undergoing fundamen-
tal changes with the introduction of digital sub-
station technology. Installing smart meters for
end users, deploying distributed renewable en-
ergy generation, and interconnecting operating
and information systems require new solutions
that can intelligently monitor and manage in-
frastructure. In general, the digital substation is
aimed at improving the operational efficiency
of operators by increasing the flow of infor-
mation and automation in order to make faster
decisions, which reduces operating costs, as
well as increases the reliability of the entire
system. Of course, to achieve significant func-
tionality and reliability, you need to face some
problems, such as working synchronization,
cybersecurity, and problems with data trans-
mission systems, but there are already signifi-
cant achievements in terms of solving them, so
you need to be prepared for the fact that when
working with a digital substation, there will be
problems that need to be quickly and efficient-
ly resolved.
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In the modern world, almost every area of human activity includes electronic devices: people use mobile
phones for communication and Internet access, special programs and equipment are used in factories to process
various details, a huge amount of information is stored on personal computers, and often this information is private.
Therefore, it is very important for manufacturers of electronic devices to protect them from interference and un-
necessary exposure to external factors, as well as from the information leak, because the uninterrupted operation of
electronic devices is now one of the most important parameters that consumers pay attention to. Undesirable factors
affecting electronic equipment include electromagnetic, magnetic and electric fields. Such fields surround us every-
where, for example, the magnetic field of the Earth always affects equipment and devices. Therefore, if no measures
are taken to protect the electronics, this can lead to its incorrect operation and even to its damage. The sun constantly
emits charged particles. They form the so-called solar wind, which interacts with magnetic field of the Earth when
it approaches. When flashes or severe shock waves occur on the Sun, the particle flux increases and the colossal
energy literally “crashes” into the magnetic field, which starts to perturb and tremble from the vibrations. One way
to protect electronic equipment is magnetic shielding. The article describes a method for studying various materials
on their ability to shielding at different frequencies. It also provides recommendations on the use of these materials
for shielding from magnetic, electromagnetic or electric fields.

Keywords: shielding, magnetic screens, electronic equipment, protection of electronics from external fields,
materials for magnetic screens

The principle of operation of most meas-
uring instruments is based on the conversion
of electrical and magnetic energies. However,
under the influence of intense external fields,
failures in the operation of electronics are ob-
served [1, 2]. Such fields create interference
due to which semiconductor elements and mi-
crocircuits can fail. Intense radiation also al-
lows you to gain unauthorized access to vari-
ous information: with it you can use special
remote devices that read data from any elec-
tronic gadgets, for example, from a computer
or phone. To prevent unwanted failures in the
operation of electronics and measuring equip-
ment, as well as to protect confidential infor-
mation, it is necessary to create a barrier to the
external field [3, 4] (electromagnetic, mag-
netic, electric or all fields at the same time).
A screen with high magnetic permeability or
high electrical conductivity, equipped around
the protected space, creates such barrier [3].
Now, in the digital age, more than ever, it is
necessary to ensure uninterrupted operation of
electronics and measuring devices, as well as
to ensure the safety of information. The impor-
tance and relevance of solving the problem of
electromagnetic compatibility in the process of
designing electronic equipment is confirmed
by numerous studies of domestic and foreign
scientists and specialists [3, 4, 5].

Based on the foregoing, knowledge of ma-
terials for magnetic screens and the principles
of shielding is necessary for students studying
in the fields of 11.03.03 — Design and Technol-
ogy of Electronic Tools, 12.03.01 — Instrumen-
tation Engineering Technology and 11.03.04 —
Electronics and Nanoelectronics and a number
of other areas [6, 7, 8].

Purpose of the study

Identify areas of effective use of screens of
various materials and combinations of materials.

Shielding Principles

By magnetic shielding of some area of
space is meant the weakening of the magnetic
field inside this area by restricting it to a shell
made of soft magnetic materials. In practice,
another shielding method is also used, when a
source of a magnetic field is placed in the shell,
thereby limiting the distribution of this field
into the environment [1].

The effectiveness of shielding is the ratio
of voltages, currents, strengths of electric and
magnetic fields in the shielded space in the ab-
sence and presence of a screen: D =U/U".

According to the principle of action, elec-
trostatic, magnetostatic and electromagnetic
screens are distinguished.

During electrostatic shielding, the electric
field is closed on the metal casing of the screen,
and electric charges are transferred to the de-
vice casing. In this case, the electric field inside
the device is equal to zero due to the specific
location of the induced charges on the outer
surface of the screen. Thus, even a small metal
screen can effectively shield the electric field.

Magnetostatic shielding is based on the
closure of the magnetic field in the thickness of
the screen having increased magnetic perme-
ability. The screen material must have a mag-
netic permeability significantly greater than the
magnetic permeability of the environment.

The effectiveness of such a screen is great-
er, the greater its magnetic permeability and
thickness. A magnetostatic screen is used only
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with a constant field or in the low-frequency
range of a change of this field. For magneto-
static shielding, steel and permalloy of various
thicknesses are well suited.

Electromagnetic shielding is based on the
interaction of an alternating magnetic field with
a field created by eddy currents induced first
in the thickness and on the surface of the con-
ductive material of the screen. High-frequency
field screening is based on the reflection and
absorption of an electromagnetic wave dur-
ing the transition from one medium to another.
An electromagnetic wave interacting with the
screen is partially reflected by its surface, par-
tially absorbed by the screen material. These
processes lead to energy loss of the wave and its
attenuation. For shielding high-frequency fields,
the main requirement is the high conductivity
of the screen material and the absence of holes,
slots, poor contact of the screen elements, that
would allow radiation to pass through. Under
these conditions, electromagnetic shielding will
be effective in high frequency fields.

Fig. 2. Screen Samples

Equipment, devices and tools

The structural scheme of the complex
for studying the effectiveness of using vari-
ous materials as magnetic screens is shown in
Fig. 1. One of the main elements of the com-
plex is the installation [8] which includes a
coil 1 on a non-magnetic frame 2 (solenoid)
and a non-magnetic base 3. To evaluate the
electromagnetic field, a measuring coil 4 is
placed in the central part of the solenoid. Ter-
minal sockets 5 of the excitation coil 1 and
terminal sockets 6 of the measuring coil 4 are
based on 3. To create an electromagnetic field,
a special form of signal generator is used 8.
The signal from the measuring coil 4 is evalu-
ated by an oscilloscope 10 and a millivolt-
meter 11. Samples screens (Fig. 2) are made
of different materials in the form of glass of
different thicknesses. The material and wall
thickness of the corresponding screen sample
are given in table. The general view of the
complex is shown in Fig. 3.
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Research Methodology

An electromagnetic field is created by us-
ing an excitation coil 1 (Fig. 1). The measuring
coil 4 is connected to an oscilloscope 10 and /
or a millivoltmeter 11. First, the voltage U
is measured on the measuring coil without

shields. Then, samples of screens 9 of different
materials are alternately put on the coil, and the
voltage U' on the measuring coil is measured
by using an oscilloscope (millivoltmeter). The
lower the voltage U' on the measuring coil after
installing a sample on it, the more efficient the
material acts as a screen.

Fig. 3. General view of the complex for studying the effectiveness of shielding an electromagnetic field

The results of experimental studies

Sample No. Screen material Measuring coil voltage without shields
U=100 mV
Wall thick- | 100 Hz | 1000 Hz | 10 kHz | 100 kHz
ness, mm
U’ U’ U’ U’

1 Steel 1.4 20,2 19,1 30,1 30,4
2 Steel 2.4 12,2 18,4 28,2 27,3
3 Steel 5.1 6,65 11,1 19,2 22,6
4 Permalloy 0,7 53,0 56,3 26,5 259
5 Aluminum 0.5 97,5 74,9 20,8 20,0
6 Aluminum 0.5 98,6 79,1 31,7 23,7
7 Aluminum 1.7 95,7 453 17,4 224
8 Brass 0,7 99,3 89,1 31,6 32,5
9 Copper (foil) 0,2 99,7 93,6 354 21,7
10 Permalloy single layer unannealed 0,2 81,2 84,2 84,2 36,9
11 Permalloy single layer unannealed 0,4 75,1 76,4 69,6 20,5
12 Copper 99,99 % 1,5 96,3 442 23,9 31,7
13 Copper 99,99 % with cover 1,5 96,8 43,1 24,5 29,8
14 Copper 99,99 % perforation 1,5 97,4 45,7 24.0 30,0
15 Copper 99,99 % perforation with cover 1,5 97.5 449 239 23,5

Combination 53,1 46,9 19,4 24.4

K (4+9)

Combination 52,6 29,1 15,5 254

K,(6+4+8)

Combination 21,3 15,5 15,8 22,1

K,(8+1)
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Fig. 4. Graphs of the frequency of shielding efficiency 3 of screen samples on frequency
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Fig. 5. Graphs of the frequency of shielding efficiency 3 of samples from combinations of materials

on frequency

To identify the effectiveness of screens
from a combination of different materials,
measurements were carried out for a combi-
nation of several samples: permalloy-copper
(a combination of K, samples 4 and 9); brass-
permalloy-aluminum (K, combination of sam-

ples 8, 4 and 6); brass steel (combination of
K, samples 8 and 1).

The measurements were carried out at
frequencies: 100 Hz, 10° Hz, 10* Hz, 10° Hz.
The results are listed in Table. For the con-
venience of analyzing the results of the study,
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graphs are constructed (Fig. 4) as a function of
the frequency of screening efficiency of vari-
ous materials.

The results of the study

As a result of the analysis of the results of
the study, it was found:

1. Samples of steel (1, 2) and permalloy
are significantly superior to samples of alu-
minum (5, 6, 7), brass 8 and copper 9, 12, 13,
14, 15 in shielding efficiency in the frequency
range from units to 1000 Hz. They are more
efficiently used as magnetostatic screens. But
even at frequencies from 1 kHz to 100 kHz,
they are slightly inferior in efficiency to sam-
ples of aluminum and copper. Iron-based steels
and alloys, which have high magnetic per-
meability, also have electrical conductivity.
Therefore, they are more versatile.

2. The greater the wall thickness of the steel
screen, the better its efficiency (3,> 5,> D).

3. The presence of perforations (holes) in
the walls of the screens 14 and 15 slightly re-
duces the effectiveness of shielding, but at the
same time provides the best thermal regime
of the screened device (component) due to
air convection.

4. Samples from unannealed premalloy
lose their effectiveness in screening constant
magnetic fields. Permalloy is very sensitive
to mechanical stress (shock, cutting). There-
fore, to restore the magnetic properties, heat
treatment (annealing) is necessary. During op-
eration, the screens should be protected from
shock using, for example, rubber gaskets be-
tween the screen and the housing, to preserve
its magnetic properties.

5. In the considered frequency range the
highest efficiency has a combination of a sam-
ple of steel 1 and brass 8.

Conclusions

In the course of this work, the physical
principles of protecting devices from the influ-
ence of external magnetic fields were studied.
The characteristics of materials and alloys for
magnetic screens were studied either. The ar-
eas of effective use of various materials and the
effect of wall thickness on shielding efficiency
were determined experimentally. The applica-
tion of a thin layer of material with high elec-
trical conductivity (a multilayer screen) onto a
screen made of soft magnetic material allows
expanding the functionality of the screen and
increasing the screening efficiency.
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The article discusses the problem of the transition of theoretical and practical educational activities to a reflec-
tive level of thinking. The content of the concepts “reflection” and “reflexivity”, “reflexive mechanism of thinking”
on the basis of their presentation in modern scientific research on philosophy, psychology, pedagogy is clarified. It
is proposed to consider reflective mechanisms of thinking as tools for correlative a person with his environment.
The methodological role of reflection in human consciousness is presented — the role of feedback, necessary to
clarify the quality of cognitive activity. It is shown that the foundation of the concept of intellectual reflection was
laid in the works of domestic scientists — philosophers and psychologists of the second half of the 20th century. It is
concluded that the filling of society with intellectual systems based on digital technical means leads to the need to
increase the methodological level included in the intellectual system of human natural intelligence. As a result, the
scientific relevance of the triad is emphasized: the practice of education, study of the educational process and the

reflectivity of the teacher.

Keywords: educational activity, reflective comprehension, reflective-intellectual level, reflexive-methodological approach,
self-knowledge

The development of modern education is
motivated by numerous changes in the social
environment. At the same time, significant
methodological changes were made in the
theory of the humanities. This state of affairs
makes it possible to reasonably accept or reject
the proposed innovations, based on a general
philosophical understanding of the processes
of education. Currently, when discussing the
problems of the development of education, it
becomes relevant to master the system of new
psychological and pedagogical knowledge in
the field of intellectual reflection. Modern sci-
entific achievements in the field of reflective
thinking make it possible to comprehend both
strategic problems and educational projects,
and to strengthen the significance and mean-
ingfulness of elementary steps in the practice
of education by transferring a teacher from a
purely technical activity to a meaningful re-
search reflective. The development of the
concept of “reflection” at the present stage of
pedagogical science is expanding. Along with
a deeper study of the nature of reflection, a
spectrum of possibilities for using this phe-
nomenon in the practice of education as “re-
flection mechanisms” is being studied.

Literature review

The ideas about the mechanisms of intel-
lectual reflection are used to solve numerous
problems and when discussing the problem-
atic aspects of education (Opalyuk T.)[1].
In the methodology of heterogeneous stud-
ies of educational problems, a transition to a
reflective level of thinking is observed (Pi-
kalova E.A.) [2]. The following are studied:
various technologies for the organization of
reflexive analysis (Muhametdinova S.H.) [3];
the formation of reflective skills (Merkulo-
va U.Y.) [4]; metacognitive level of reflection

(Kraeva A.G.) [5]; technology for the develop-
ment of reflective teacher competence (Mer-
zon E.E.) [6]; general problems of reflexive
behavior (Curtis C.E., D’Esposito M.) [7];
reflective dialogue in the educational process;
reflective method in the development of pro-
fessional thinking; reflexive analysis of meth-
odological activities; ethics of reflexive rela-
tionships (Etherington K.) [8]. and etc.
Reflection as a special type of mental real-
ity has become the subject of research by mod-
ern psychologists, philosophers, and educators.
Since reflection is one of the fundamental sci-
entific categories and part of the concepts of
many modern scientific fields that study man,
the science continues to refine the content of
the concepts of “reflection” and “reflexivity”.
Initially, the concept of “reflection” arose in
philosophical science. According to Descartes,
“reflection is the ability of the mind to follow
its own actions.” A more widely understood
reflection is a form of theoretical human activ-
ity aimed at comprehending this activity, this
is the activity of self-knowledge, revealing the
specifics of the human spiritual world. The
conversion of reflection on the soul allows a
person to see, reflect his inner spiritual world.
Reflection is a way to become a researcher, ob-
server in relation to his actions, his thoughts.
The reflexive mechanism of a person performs
the function of control necessary to coordinate
his mental activity with the environment. Ap-
peal to reflective mechanisms in modern scien-
tific research when comprehending numerous
and diverse educational processes indicates
a search for a methodological transition to a
higher intellectual level. The formulation and
solution of the general task of the development
of education plays a unifying role. At the same
time, the development of natural individual
mechanisms of reflection of a person allows
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him to fulfill the function of personal control,
necessary to coordinate his mental life with so-
ciety and his educational environment. Master-
ing the mechanisms of reflection in educational
activity allows us to combine the processes of
self-knowledge, revealing the specifics of the
spiritual world of a person with the study of all
the various intellectual processes of the educa-
tional system [9].

The problem and purpose of the study

The problem is that, given the richness and
sufficient depth of the available research, meth-
odologically they are not united by the com-
mon goals of mastering the reflexive-intellec-
tual level in the development of education. The
consistent use of reflective thinking mecha-
nisms in all elements and structures of the edu-
cational process and the integration of research
projects in education based on the reflexive-
methodological approach will allow the educa-
tion system to rise to a higher level that cor-
responds to the modern scientific and technical
information society. The purpose of the article
is to show the importance of understanding the
reflective mechanisms of educational activity
and the methodological foundation of scientific
pedagogy to the transition to a reflective level
of study of educational processes.

Technologically, reflection is self-obser-
vation, methodologically — a category of con-
sciousness. At the same time, it is different
from awareness and comprehension. Reflection
is a form of realization of personality in men-
tal activity, necessary for the active rethinking
of the content of individual consciousness.
The search for a place of reflection in a per-
son’s spiritual life leads to questions about the
correlation of concepts: consciousness, soul,
personality, intellect. We can proceed from the
ideas of Locke J. that consciousness is some-
thing more than a soul, or stop on the statement
of Titchiner E.B. on the equivalence of the soul
and consciousness. According to Seneca, in-
telligence is part of the soul, its best part. In
the spiritual world of man, the mechanisms of
reflection play a role and perform the corre-
sponding functions.

The methodological movement to develop
reflective thinking mechanisms at the turn of
the 1960s — 70s. led to the conceptualization
in the system-activity methodology of such in-
novations as “configuration”, “tabloization of
consciousness”, “reflexivity of management”,
etc. (Semenov I.N.). In applied terms, aware-
ness of the means and methods of thought
activity was realized in the design activities
of Alekseev N.G. [10], Sazonov B.V., Shche-

drovitsky G.P., in the studies of psychologists
Davydov V.V., llyasov LI., Rubtsova V.V., Slo-
bodchikov V.I. The foundation of psychologi-
cal and pedagogical research of reflection is
contained in Thales’s aphorisms: “Know thy-
self”’, Socrates “I only know that I don’t know
anything”, and the basis of reflective think-
ing mechanisms is manifested in Socrates’s
dialogues. As a result of many years of diverse
studies in the field of general, age, social, peda-
gogical and engineering psychology, it was pos-
sible to experimentally differentiate reflection
(Semenov I.N.) into its types such as intellec-
tual, personal, dialogic, communicative, coop-
erative. In various discourses their own spe-
cial types of reflection are formed: existential,
cultural, spiritual. Given this differentiation of
reflexive processes, the direction of reflexivity
in solving creative problems was developed.
“Since, in contrast to this, we were interested
in the heuristic role of reflection in the process
of problematic and productive thinking, then in
the constructive opposition to the sociotechni-
cal interpretation of reflection (Lefebvre V.A.,
Smolyan G.L.) and in the dialectic-activity ap-
proach (Davydov V.V, Ilyenkov E.V.) we pro-
ceeded to a theoretical and experimental study
of reflexive processes based on the material of
discursive solution of creative problems.

The basis for the development of a reflexive
approach in social psychology was the work of
V.A. Lefebvre. In the development of domestic
natural-science and socio-technical concepts
of reflection, Rozov V.A., Ladenko LS., Lep-
sky V.E., logical and mathematical versions of
the reflexive control of Lepsky V.E., Trudoly-
ubov A.F. showed the influence of ideas and
methods. His rationalist ideas influenced the
psychological and pedagogical study of reflec-
tion. In the 1970s, Davydov V.V., and later his
scientific school (Zak A.Z., Zakharova A.V.
and Botsmanova M.E., Rubtsov V.V., started
the psychological and pedagogical study of re-
flection). Katrich-Davydova I. and others.). In
these works, reflection is treated purely ration-
alistically — as intellectual reflection.

The concept of intellectual reflection Lad-
enko I.S. was formed in connection with his
development of the methodology of intelligent
systems. Ladenko I.S. pointed to the methodo-
logical need for a reflective-intellectual ap-
proach in his studies of social systems. Such
a problem was caused by the conditions of
modern scientific and technological progress,
the development of intellectual activity in the
20th century, the mass education, the function-
ing of complex organizational forms of scien-
tific knowledge, engineering, managerial and
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educational activities. The combined groups
of functionally organized specialists and the
integrated complexes of cognitive tools used
by them were called intelligent systems. The
patterns of their formation, functioning and
development are investigated by a complex
field of knowledge, called the theory of intel-
ligent systems. An immediate reason and ini-
tial ground for creating ideas about intelligent
systems was the analysis of substitutions of the
natural receptors of a person and his brain by
technical receptors and computers. With such
substitutions, a redistribution of cognitive op-
erations occurs between the natural organs of
people and technical devices that combine and
function together when performing complex
cognitive processes. In each case, an intelli-
gent system is formed, which is a functionally
organized team of specialists and the techni-
cal means of cognition they use. Ladenko I.S.
showed that such systems are self-organizing
and reflective.

Research results and discussion

Studies of thought activity, covering the
problems of intellectual reflection, have shown
that reflection can become a central factor
combining the knowledge of nature external
to the subject and its internal nature, thus bal-
ancing the person with nature from which he
was isolated artificially by the cognition proce-
dure. At the same time, in order to comprehend
the personality as a social product, the human
model must be supplemented with personal re-
flection. As a result, the idea of a reflective per-
sonal intellectual education of a modern person
is formed.

Since reflection is a form of theoretical
human activity, it can be aimed at maximiz-
ing generalizations in relation to the processes
of education, while exercising the function of
monitoring educational activity. The initial
ideas of reflexive control were formulated to
control the enemy in conflict situations. Forms
and techniques of reflective control are defined
by Lefebvre V. A. as an impact on the subject,
inciting him to make a decision prepared in
advance by the administering party. Develop-
ing the theory of reflexivity, Lefebvre V.A. il-
lustrated the possibility of playing an action
before an action, i.e. reflexivity of action and
its fundamental subjectivity. In these studies,
the study of self-organizing and self-reflective
systems begins, which opened up the possibil-
ity of studying the processes associated with
individual consciousness and self-conscious-
ness. Lefebvre V.A. builds, using the concept
of “reflection”, a formal model of the inner

world of a person that has nothing to do with
his biological nature, analyzes the actions of
people in a situation of moral choice between
good and evil, using the obtained model of re-
flection [11]. The study of reflective manage-
ment in education requires special reflection,
a systematic approach and consideration of
objective systemic laws that exist in nature, so-
ciety, science and technology. In such studies,
reflexivity must be considered along with other
systemic principles, such as integrity, self-de-
velopment, self-knowledge, etc. [12].

Reflective processes are most clearly
manifested not only in conflict situations and
rivalry, but also in cooperation and partner-
ship. It is this situation — implicit compulsory
orientation when the subject chooses the solu-
tion — that Lefebvre V. called reflexive control.
The choice of a solution in a conflict situation
is made in the same way as in the implementa-
tion of the pedagogical principle of free educa-
tion at Rousseau: the main problem is precisely
to get rid of freedom of choice, hard to bring to
the desired solution, while maintaining confi-
dence that the choice is free. In the theory of
reflexive control, this is called forced orienta-
tion. If we follow in practice the ideas of Jean
Jacques Rousseau, then for the realization of
the “principle of free education” preliminary
reflection of all factors influencing the edu-
cated person and the whole complex of educa-
tional conditions is necessary. In order for such
manipulation not to be rejected in the process
of exposure, and to bring a positive result, it
is necessary to monitor the preservation of the
subjectivity of the pupil.

The reflection of the practically important
tasks of training and education is applicable
both in the process of training and education,
and in the process of students’ independent
work. It also makes the problem of the “sub-
ject” of research relevant and changes the
content of the “object” of research. In natural
science, the researcher is opposed to the object
only in the study of matter not endowed with
the psyche. In the study of the same object “en-
dowed with the psyche” between the researcher
and the subject of research, the subject-subject
relations are formed. In the context of the sub-
jective approach, the researcher focuses on the
problems of the psychology of consciousness.
In the future, the construction of models of hu-
man consciousness becomes one of the main
directions of domestic cognitive science. With
the functioning of reflection, the individual as
a subject assumes responsibility for the course
of his life, his actions acquire a philosophi-
cal connotation. At the same time, reflection,
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which is used as a means of self-education of
the mind, can serve as an instrument of influ-
ence from the outside, become a prerequisite
for creating the conditions for manipulating the
consciousness of those brought up.

The “reflexive movement” in science, the
deepening of the reflexive discourse in educa-
tion, leads to the emergence of such new sci-
entific areas as the epistemology of pedagogi-
cal practice, the formalization of professional
pedagogical activity. To identify the teacher’s
competencies within the framework of the re-
flexive paradigm, it is proposed to clarify the
difference between a theoretical researcher,
a purely practitioner, and a practitioner who
thinks about what and how he does it. Reflec-
tive understanding of the processes of training
and education involves the integration of the
principle of reflexivity and activity approach,
which includes a mental reflection of the ac-
tivity, and also suggests the possibility of
adjustment in the process of activity. In prac-
tice, the solution to the problem of moving to
a reflective level of understanding the prob-
lems of education begins with the formation
of the reflective skills of the teacher. At the
same time, a model of a reflecting teacher is
being formed, in which he takes on the role of
a researcher. A professional educator is daily
found between research and teaching practice.
In professional activities, the reflective task
of a specialist is to observe their own actions,
both real and virtual. A thinking practitioner
has a problem: how to act, thinking about
what he is doing. The daily research approach
encourages the teacher to reflect on his pro-
fessional identity. The problem of “reflection”
has not yet been posed in domestic pedagogi-
cal science of the first half of the twentieth
century, but the reflexive connection between
theory and practice has been widely imple-
mented in the works of Shatsky S.T., Blon-
sky P.P., Kapterev P.F., Makarenko A.S. et al.
So, for pedagogical thinking Shatsky S.T. was
characterized by an understanding of the es-
sence of pedagogical phenomena, reflection
on the causes of failures, difficulties, com-
parison, analysis, generalization of individual
observations. The reflective practice of the
teacher-thinker became the basis for domestic
teachers in establishing the basic laws of the
process of education and the further imple-
mentation of their theoretical reflection.

Teachers-researchers see an increase in the
level of their professional activity in an ever
deeper and more subtle penetration into the
reflective areas of control and feedback in the
educational process. So, the virtual triangle

between the practice of education, studies of
the educational process and the reflectivity of
the teacher becomes the subject of reflection.
The development of a model of a reflecting
researcher-teacher requires formalization of
knowledge about professional activity, reflec-
tion of the activity of a “researcher-practition-
er” “step by step”, individual techniques: “La
prise de recul” — a step back, etc. Bernard Wen-
tzel also suggests reflecting individual states
and positions of a teacher in the reflection of
practice: L’attitude empathique — “empathy” in
the “listening position” — a form of responsi-
bility for another; “Position d’écoute.” — "lis-
tener position” from the practice of scientific
interviews; “La capacité a observer” — “The
ability to observe”; Know-how, allowing to
analyze real metacompetencies necessary for
building professional skills. Such detailing of
the teacher’s activities leads to the develop-
ment of a teacher’s professional competency
model within the framework of the reflex-
ive paradigm.

A detailed study of reflection has led to an
increase in the subject area of methodological
knowledge. Of particular typological impor-
tance was reflection in the writings of Lad-
enko I.S. Its functions in intelligent systems
were correlated with the operation of repro-
ductive and structural models. The phenom-
enological interest in reflection was expressed
in the development of epistemological, logi-
cal, intellectual, sociological and other scien-
tific approaches. In pedagogical theory, the
categories of intellectual and personal reflec-
tion are used in the development of the most
general and initial concepts of education of
modern man.

The development of a reflexive paradigm
for the development of education on the foun-
dation of reflexive control currently has fa-
vorable conditions in the practice of education.
A transition to the reflexivity of professional
thinking will take place. Reflective control of
thought in action and in the aftereffect allows
you to make adjustments to pedagogical work,
to teacher training, to the practice of psycho-
logical and pedagogical research, to the de-
velopment and implementation of educational
intelligent systems. This improves the quality
of thinking in all educational activities [13].
The simultaneous development and deepening
of the classical system-activity methodology
in solving the problems of the development of
education and the formation of a model of a
reflecting teacher, its reflective competencies,
allow us to combine disparate reflective issues
into an integrated model.
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Conclusions

In a society that has embarked on the path
of intellectualization in the 20th century, a
movement towards further development in this
direction is supported. Along with the interest
in the intellectual development of the individ-
ual in social sciences, a direction of reflective
understanding of both thinking and educational
practice is being formed. The transition of the
science of education to a reflective level be-
comes a definite leap in the development of
the entire educational system. Such a change
in development becomes possible since it oc-
curs on the basis of the self-awareness of peda-
gogy of self as a science prepared during the
20th century. A sharp transition in the reflexive
development of pedagogy at the beginning of
the XXI century became possible, since by this
time the formation of science-pedagogy was
enriched by the development of its methodo-
logical foundations [14]. The intellectual de-
velopment of society, together with the meth-
odological capabilities of pedagogy, created
the conditions for the further development of
pedagogical science. As a result, we observe
reflection on the reflexive level of education
management, design and strategic develop-
ment of education, a reflection of the teacher’s
practical activities, turning into a reflection of
the methods of practice and thinking. All taken
together allows us to set the goal of forming
an updated paradigm of the philosophy of edu-
cation. On this new basis, it becomes possible
to implement meaningful educational prac-
tices while maintaining humanistic priorities:
self-knowledge, self-development and self-ed-
ucation, individual trajectory in education. In
addition, science, based on the methodological
achievements of the second half of the 20th
century in the field of genetic logic, gets the

opportunity to go on to evaluate the effective-
ness of new reflective techniques.
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This paper provides mathematical estimate of workforce economic potential, laying down demographic ele-
ments’ pay-off formula to every age with probabilistic nature of time left to live taken into account, as well as formu-
la for determining an average worker’s economic potential accumulated by the certain age. Different age stages were
taken into consideration while constructing the mathematical estimate of an economic potential, which enables us
to estimate their economically active period. Demographic elements’ life expectancy is considered through popula-
tion withdrawal function. Numerical calculation is illustrated by an example of regional Udmurt Republic economic
system statistical profile. Real density distribution of demographic elements by age is also taken into consideration,
which enables us to raise calculation accuracy within an economic analysis of properties being studied.
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Regional economic system workforce
economic potential estimate has a great prac-
tical application. It’s driven by need for pre-
cise analysis and correct prognosis of regional
economic system status in order to develop
social and economic policy of the region. Of
note, workforce potential economic analysis
and life valuation are deemed to be one of the
most important economic demography growth
areas [1, 2]. Estimates of the value of life and
economic cost of health loss were put forward
at [3]. The matter of an economic equivalent
of the human life is being discussed in [4-6]
studies as well. Researches in this field are es-
pecially relevant nowadays [7-9].

Purpose

The purpose of this activity is to estimate
regional socio-economic system workforce
in terms of analyzing its economic potential,
and to evaluate region’s economy cost-effec-
tiveness and realized economic potential of a
worker through mathematical and economical
constructions as exemplified by one the regions
of the Russian Federation.

Materials and research methods

Workforce potential estimate directly en-
tails demographic dynamic problem solu-
tion [10]; demographic dynamic defines work-
force size of a region, considering demographic
elements’ age stages (fig. 1).

Age stages are taken into account while
modelling regional system profile. While mod-
elling workforce economic potential estimate,
it had been assumed that within every age
stage, average demographic entity with its de-
fining average statistical values is used. Men’
and women’ economically active period, as
well as their contribution to the public produc-
tion, is assumed to be equal.

Since per capita financing is in place,
budget rate of consumption distribution is
carried out taking into account demographic
elements’ distribution density within every
age stage.

Let’s estimate national cost recovery of
average demographic element to the age of t,
considering the probabilistic nature of time left
to live.

Pre-working age

Entering the workforce pool

Main working life

Adjustment to leaving the workforce pool

Retirement

' 4

Fig. 1. Demographic elements’ age stages
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Let’s define s(¢, t) as national cost recovery function (accumulated balance). Its calculation

formula is of the form:

T

s(t,’c)z.“:l

0

~u(.8)]{eE)[w(1)

Formula (1) designations are: pu(¢, §) — de-
mographic elements’ withdrawal function (we
consider the probabilistic nature of time left
to live with the benefit of this function in for-
mula (1)), &(¢, §) — function which defines a
certain share of demographic elements of an
age of &, engaged in a labour activity within a
year ¢. Term w(¢) f,,(¢,&) refers to an econom-
ic potential of an average worker, provided that
w(t, &) — value added per one average worker
of an age of & in the year ¢ function, v_v(t)—
averaged over all ages value added function,
/&, &) — normalized distribution scale of a
produced average unit value added depend-
ing upon worker’s age. Term §( ) (t F,)
ensuing estimated wage, as well as estimated
public foundations’ cash payments, provided
g(¢, &) —wage per average worker of an age of
& in the year ¢ function, g (r)— wage averaged
over all ages funct10n f (¢, &) — normalized
distribution scale of a produced average unit
wage depending upon worker’s age. Function
q(t, &) — budget expenditure distribution by
demographic elements’ cohorts.

Let’s write down average worker’s econom-
ic potential accumulated by the certain age t:

I [1-1(0.8)]e(0.8) £, (1E)dE . 2)

Normahzed distribution scales of an
average unit value added f (¢, T) and aver-
age unit wage value f (¢, 1) based on ar-

£, (1.8)-

g(1) 1, (n8)]-q(r.8)}de. (1)

ticles [1, 10] are presented in Fig. 2. Let
fu(67)= £, (67)= f(6,7)= £ (7).

Let average values w(t),g(¢) of an added
value w(¢, t) per average worker of an age of
T in the year ¢ and wage amount per average
worker of an age of T in the year ¢ g(¢, T) respec-
tively to be of the forms:

W(t)=i'(|fw(t,‘c)d'c, (3,a)
_ 1%
g(f)—alg(t,r)dr, (3,b)

where T is a maximum reported age at death.

Let us introduce the following defini-
tions: W(¢) — value added in the year #; G(¢) —
wage amount in the year 7, € (7, 1) demo-
graphic elements’ of an age of T who made
up & (t ) or (G(f)) value in the year ¢, whereas
e, (.1)=¢,(,7)=¢(1,1).

Since for normalized scales
(2 1:)— Sy (t,t)= f(1,7) could be rewritten

as —J f t, 17 d‘t =1, the following equations
Tw 9

take place:
w(t,t)=f(,71)w(?),
g(t1)=s (612 (),

(4,a)

(4,0)

y t t t T
o 10 20 30 40 S0

60 ™ 80 90 7, age

Fig. 2. Normalized distribution scale of an average unit value added depending upon demographic

element’s age
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Ty Ty

w(e)= [ w(t)e(t)p(er)dr=w(0) [ f(.7)e(t0)p(t.T)dx, (5, a)
G(1)= Tg(t t)e(t,t)p(t,1)dt=g(¢ Tf T)p(t,1)dT, (5,b)
w(t) =+ i) , (6, a)

| 70t t)p(e7)d
gl)-—U ©.5)

J rer)e(ee)p(e)an

As far as production facilities dynamics
equation K(#) with an amortization coefficient
n, written down by means of gross regional
product (GRP) value Y(¢), produced in the year
t(e.g. [11]), is of the form:

W(t)=Y(t)-nK(t), (7)
formula (6,a) used for figuring average

value added produced by an average worker of
the age of t in the year #, could be rewritten as:

PR 1 O k.S OB
[ reve(eop(r)an

Let’s now define a function ¢(¢, t), which
is contained in a formula (1) and represents
budget expenditure dispersion by demographic
elements’ cohort. In accordance with [9], it’s
calculated via the following formula:

q(,ﬁ):ZTZNBNﬂ, 9. a)
v Ip(t,r)d*c
B (t T): BN(t)’ Te[’cleTzN]’ ©. b)
0, T[Ty, Tyl ’

Formula (9, a, b) definitions are: B, () —
size of funds of an N th budget line, that ad-
dresses social and economic development;
p(¢, T) — population distribution density within
every age stage in the year ¢, [1',1 voTo N]— dif-
ferent life periods during which he exerts to
material means of one N th regional budget
line or another; Alignment of budget lines that

address social and economic development can
be found in [11].

Research results and deliberations

Thereby, all components which make up
formulas (1) and (2) are set. Now we can cal-
culate cost recovery of a demographic element
to an age of T with probabilistic nature of time
left to live taken into account, as well as an
economic potential (2) of an average worker,
accumulated by the certain age 1.

Here are some calculations as exemplified
by regional Udmurt Republic (UR) system for
the year 2018 according to data provided by an
Official statistics section (National accounts,
Population, Entreprising subsections) of Gos-
komstat website [12] and by Budget perfor-
mance section (“Russian Federation territorial
entities’ consolidated budgets” subsection and
“Community-based state non-budgetary funds
of Russian Federation territorial entities” sub-
section) at the Federal Treasury website [13].

Fig. 3, a presents cost recovery (the amount
of an accumulated balance) graph s(¢, t) of an
average demographic element to the age of t.
Fig. 3, b presents demographic element econom-
ic potential distribution according to the age.

Function graph exceeds negative values at
point t=28 (fig. 3, a) which corresponds to
the age of a demographic element. Henceforth,
positive balance for an economy of a region
emerges, made by the difference between ex-
penditures and labour effective output of a de-
mographic element. In case of his withdrawal
after T = 28, direct regional economic damage
occurs as expected labour effective output
doesn’t overcome the expenditure and there-
fore is at loss.

EUROPEAN JOURNAL OF NATURAL HISTORY Ne3, 2020



Economic sciences

s(t,7)-10°°, rubles per person

-------------------------------------------------------------------------------------
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Fig. 3. a) Benefit, provided to the Udmurt Republic economy by demographic element to the age of T (where
t=2018); b) Realized economic potential of a demographic element to the age of t (where 1 =2018)

Economically active population shrinks
down to the age of t = 60; however, the curve
does not leap. The reason for this is that a cer-
tain share &(z, 1) of demographic elements con-
tinues the labour activity and still takes part in
forming the value added during that span.

Part of the value added by demographic el-
ement at a time of active working life is being
distributed over pension payments, therefore
accumulated balance declines.

Calculations (as shown in fig. 3, @) also in-
dicate that as of 2018, profit brought by demo-
graphic element to region’s economy amounts
to 8,8 million rubles; notably, maximal labour
productivity (11,2 million rubles) is reached at
the age of 1 = 63+64.

Economic potential of a demographic ele-
ment (e.g. fig. 3, b) comes to fruition starting
from the age of T =22, and becomes a constant
value at the age of T = 70.

Conclusion

This way, the mathematical estimation of a
regional economic system workforce potential
was obtained. We’ve built formulas which en-

able us to estimate worker’s regional cost-ef-
fectiveness expressed in monetary terms, and to
estimate worker’s realized economic potential.
Numerical calculations are evaluated by means
of one of Russia’s regions — the Udmurt Repub-
lic; it represents a typical Russian region [14] for
a number of socio-economic properties, which
are defined by national average values. There-
fore, calculations available from the research by
means of studying certain economical indicators
can be extrapolated to the Russian Federation
altogether. Obtained results and conclusions can
be exploited further during a thorough socio-
economic analysis of a regional system.
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MATEPUAJIbI XII MEXYHAPOJHOIN CTYIEHUECKOI HAYUHOI KOH®EPEHLIMN
«CTYIEHUYECKHII HAYYHbBII ©®OPYM 2020»

N3MEHEHUE AKTUBHOCTH KATAJIA3BI U YPEA3bI
IIPU MOBBIINEHHBIX COAEPKAHUAX
TAXKEJBIX METAJIJIOB (PB, ZN, CD) B CEPO3EME

’Baiixamyposa M.O., '"FOnnambek /.X., 'CaunoBa I'.A., 2Anap6exona I./1.
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B pabote npUBEACHBI HKCIICPHMEHTAIBHBIC TAHHBIC IO BIMSHHUIO PA3IHYHBIX KOHLCHTPALMN [HHKA, KaJMHs
¥ CBUHIIA HA aKTHBHOCTH KaTaia3sl U ypeasbl B cepo3eme. M3ydanocs Biusinue cBunua (Pb) B nosax 25, 125, 251 mr/kr
nouBsl, kagmust (Cd) — 0.6, 2.9, 5.9 mr/kr noussl, nuHKa (Zn) — 51, 254, 508 Mr/kr no4Bs! Ha (hepMEHTATUBHYIO aKTUB-
HOCTb Karajasbl M ypeassl IPH BHECCHUN B CEPO3EMHYIO MOYBY BEPMHUKOMIIOCTA U CEPOIEPINTCOACPIKALLETO OTXO/A
U MX CMECH. YCTAaHOBJICHO yBEIMYCHHME aKTHBHOCTH KaTalla3bl M ypeasbl ¢ IOBBILICHHEM cojiepkanus ceunua (Pb)
B CEPO3EMHOM II0YBE KakK 0e3, TaK M B IPUCYTCTBUN BEPMUKOMIIOCTA, CEPOIIEPIUTCOIEPIKAIIETO OTXO0/IA M MX CMECH.
BersBneno nunrubupoBanue GpepMEHTATHBHON aKTHBHOCTHU C YBEIHUCHHEM COIEpKaHUs HHUHKA (Zn) u xaamuil (Cd)
B IOYBEHHO# cucteme. JlaHHast 3aKOHOMEPHOCTh COXPAHSIETCs U IIPU BHECEHHH B IIOYBEHHYIO CHCTEMY BEPMUKOMIIO-
CTa, cepornepiIuTcoaepIKaIiero orxona. Kax mokasanu pesynsrarsl, MPOBEIEHHBIX HAMH HCCIIEIOBAHUM, TIPH BHECE-
HHH B CEPO3EMHYIO [I0YBY HHTCHCHBHOE PA3JIOKCHHE IIEPEKICH BOAOPO/A 3aBHCHUT OT KOHIICHTPALMil CBUHIIA, KaAMUs
n 1uHKa. C yBEIHMYEHHEM COIEPIKAHHS MCCIICIOBAHHBIX METaJUIOB B TOYBEHHOH CHCTEME HAONIIONACTCS CHIKCHHE
AKTUBHOCTH KaTaJa3bl M, COOTBETCTBEHHO, YMEHBIIIAETCS CKOPOCTB TIPOIIECCca Pa3IoKEH s MEPOKCH I BOJIOPOIa.

Ku1roueBbie ¢/10Ba: TsKeJIble METALIbI, CBUHENl, Ka/IMUIi, IHHK, AKTHBHOCTH ypea3bl, AKTHBHOCTb KAaTAJIa3bl, CEPO3EM,
BePMHKOMIIOCT, CePOTEPIHTCOAePKAIMMIA 0TX0

CHANGE OF CATALASE AND UREASE ACTIVITY AT HIGH CONTENT
OF HEAVY METALS (PB, ZN, CD) IN SEROZEM

Baikhamurova M.O., 'Yuldashbek D.H., 'Sainova G.A., 2Anarbekova G.D.
IScientific Research Institute of «Ecology» at Khoja Akhmet Yassawi International Kazakh-Turkish
University, Turkistan, e-mail: davilat-1995.95@mail.ru;

’Kazakh National Agrarian University, Almaty, e-mail: motil4@mail.ru

The report presents experimental data on the effect of various concentrations of zinc, cadmium and lead on the
activity of catalase and urease in serozem. The effect of lead in doses of 25, 125, 251 mg / kg of soil, cadmium — 0.6,
2.9, 5.9 mg/ kg of soil, zinc — 51, 254, 508 mg / kg of soil on the enzymatic activity of catalase and urease in the
use of vermicompost, sulfur-perlite-containing waste and mixtures thereof. An increase in the activity of the catalase
and urease with increase in Pb content in the soil, both without and in the presence of vermicompost, sulfur-perlite
containing waste and their mixture was determined. Inhibition of enzyme activity with increase in the content of zinc
(Zn) and cadmium (Cd) in the soil system was revealed. This pattern is preserved at vermicompost, sulfur-perlite
containing waste is applied into the soil system. As the results of our studies showed, when introduced into the gray
earth soil, the intensive decomposition of hydrogen peroxide depends on the concentrations of lead, cadmium and
zinc. With an increase in the content of the studied metals in the soil system, a decrease in the activity of catalase is
observed and, accordingly, the rate of decomposition of hydrogen peroxide is reduced.

Keywords: heavy metals, lead, cadmium, zinc, activity urease, activity catalase, serozem, vermicompost, sulfur-perlite
containing waste

As a result of the harmful anthropogenic
effect on the soil cover, the total area of cul-
tivated land resources is steadily being re-
duced from year to year [1], which may af-
fect the degradation of the food supply of the
Earth’s population.

Biochemical soil homeostasis is supported
by enzymes. Despite the significant heteroge-
neity of the soil, it maintains a relatively stable
content of organic matter (humus, polysac-
charides, amino acids, vitamins), the actual
acidity characteristic of this type of soil, the
content of mobile forms of elements, etc. [2].
The addition of mineral and organic fertilizers,
pesticides, agricultural and industrial garbage

changes the biochemical balance of soils with a
low content of enzymes and low biological ac-
tivity. If the soil is rich in microorganisms, and
if it has high enzymatic activity and buffering,
the resulting changes fastly disappear, and the
balance is recovered [2].

Being the most important biogeochemical
barrier, the soil is exposed to the negative ef-
fects of heavy metals (HM) that fall into it as a
result of the activities of industrial enterprises
, the operation of vehicles, and the influx of
municipal sewage. To date, HMs occupy lead-
ing positions in the scale of soil pollution,
the consequence of which is a violation of
their fertility. An important contribution to its
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formation is made by soil enzymes partici-
pating in the processes of transformation of
organic substances in the soil and providing
living organisms with available nutrients. As
is known, different types of soils respond dif-
ferently to pollution. High buffering properties
determine their best resistance to the effect of
pollutants [1].

The reasons for the negative impact of HM
on the biological properties of soils are that
HM, binding to sulfohydryl groups of pro-
teins, inhibit the synthesis of proteins, includ-
ing enzymes, and change the permeability of
biological membranes. Under the influence of
HM, disturbances occur in the structure of soil
microbiocenosis, which changes the level of
enzymatic activity of the soil [3].

Immobilized (fixed on soil particles) en-
zymes in the soil are quite stable under con-
ditions under which the microbiota’s activity
is suppressed, due to which the metabolism in
the soil can remain relatively unchanged for a
long time. Therefore, the value of enzymes in
extreme conditions (high humidity, antibiotic
drugs, pesticides, heavy metals) is especially
high [4, 5].

Enzymatic activity can be used as an ad-
ditional indicator of biological activity and soil
fertility [6].

In the modern living world, up to a thou-
sand enzymes are currently being discovered.
It should be noted that all enzymes are found
in the soil, but only for individual methods
for their quantitative determination. The best
methods have been developed for the determi-
nation of hydrolases (in particular, invertase,
phosphatase, proteases, urease, amylases) and
oxidoreductases (in particular, dehydrogenas-
es, polyphenol oxidase, catalase) [7, 8].

The main role of hydrolases is their par-
ticipation in the hydrolytic decomposition of
high molecular weight organic compounds,
that is, this type of enzyme plays an important
role in the enrichment of the soil with mobile
nutrients in a form accessible to plants and
microorganisms [9, 10].

The action of the most common soil en-
zymes in soil contamination with heavy met-
als can help as an indicator of the degree of
soil contamination. Moreover, such changes
in enzyme activity serve as an indicator of
early diagnosis of negative changes in soil
properties [11].

Catalase. The most important soil en-
zyme from the class of oxidoreductases is
catalase. It catalyzes the decomposition of
hydrogen peroxide, which is formed during
the respiration of plants and as a result of the
biochemical oxidation of organic substances
in soil, into water and molecular oxygen. Soil
catalase activity is usually considered not

only as an indicator of the functional activity
of microflora, but also the preservation of en-
zymes in post-mortal plant material [12]. The
study of the relationship between the level
of pollution and the maintenance of HM is
one of the urgent tasks for using catalase as
a bioindicator.

Urease. Urease is one of the most studied
soil enzymes. It plays an important role in the
conversion of soil nitrogen. The presence of
urease in bacteria enables them to use urea as
a source ofammonia,since urease catalyzes its
hydrolysis [11].

Anthropogenic pressure on urban soils is
also manifested in the influx of heavy met-
als into them due to the intensification of
automobile traffic, the development of industry,
and public utilities, which is one of the factors
of soil degradation in urban conditions. But in
addition to intracellular microbial urease, there
is an extracellular urease in the soil adsorbed
by soil colloids, which have a high affinity
for it. Communication with soil colloids
protects the enzyme from decomposition
by microorganisms and contributes to its
accumulation in the soil. Each soil has its own
stable level of urease activity, determined by
the ability of soil colloids, mainly organic, to
exhibit protective properties [11].

The urease activity of the soil is characterized
by the following characteristics: high
information content (close correlation between
the urease activity index and the anthropogenic
factor), sufficiently high sensitivity, high
specificity, good reproducibility of the results,
slight variation, simplicity, low laboriousness,
and high speed of the determination method
.The most dangerous heavy metals include
cadmium, lead, nickel, chromium, mercury,
etc. [11]. Some metals vital for the mineral
nutrition of plants are also classified as heavy
(zinc, iron, copper), and at high concentrations
they become dangerous [13].

An important role in the formation of soil
fertility is played by soil enzymes. HMs iinhibit
their activity even in soils with high buffer
capacity [13]. In this regard, it is of interest
to study the activity of hydrolytic enzymes in
anthropogenic ally modified soils.

The aim of the work is to study the ef-
fect of heavy metals (Pb, Zn, Cd) on the
enzymatic activity of catalase and urease
when vermicompost, sulfur-perlite-containing
waste, and their mixture are introduced into the
serozem soil.

Materials and research methods

To study the nature and degree of change
in the activity of soil catalase and urease
from the amount of lead, zinc and cadmium,
experimental experiments were performed.
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Vermicompost, sulfur perlite-containing waste,
and mixtures thereof were introduced into gray
earth soils contaminated with heavy metals,as
well as uncontaminated (control).

Heavy metals are introduced in the form
of readily soluble acetates in doses: 1) control
(without making); 2) 0.5 MAC; 3) 2.5 MAC;
4) 5 maximum concentration limits. Calcu-
lation of metal concentrations was carried
out on the basis of MAC values. The en-
zyme activity of urease was determined in
soil samples. All analyzes were performed
in triplicate. For the determination of metals,
was used the voltammetric method using the
TA-Lab instrument.

Catalase activity was determined by
the method of A.Sh. Galstyan described by
F.Kh. Khaziev [14]. Urease activity was de-
termined by the method of Romeiko and S.M.
Malinsky [11]. The method isbased on the
photometric measurement of the amount of
ammonia (ammonium nitrogen) formed dur-
ing the hydrolysis of urea under the action of
urease by the formation of colored complexes
with Nessler’s reagent.

Research results and discussion

Catalase plays an important role in the pro-
cesses of neutralizing hydrogen peroxide, toxic
for soil living organisms, which enters the soil
as a result of their high physiological activity
during a period of favorable living conditions.
The presence of heavy metals in the soil may
affect the rate of decomposition of hydrogen
peroxide by catalase [1].

As the results of our studies showed, when
introduced into the gray earth soil, the inten-
sive decomposition of hydrogen peroxide de-
pends on the concentrations of lead, cadmium
and zinc. With an increase in the content of the
studied metals in the soil system, a decrease in

the activity of catalase is observed and, accord-
ingly, therateof decomposition of hydrogen
peroxide is reduced.

As can be seen from table 1 of all stud-
ied ranges of concentrations of Pb, Zn, Cd, a
decrease in catalase activity is observed. The
greatest decrease in catalase activity was found
for Cd, the smallest — for Zn.

Catalase activity when adding 5 MAC Cd
decreases by 42 % compared with the control,
with 5 MAC Pb — by 38%, with 5 MAC Zn —
by 29%. The results obtained, indicating a
sharp decrease in the catalase content with an
increase in the content of HM in the soil sys-
tem, are explained by the toxic effect of HM
on microorganisms, accompanying the death
of a significant part of them. A decrease in the
quantitative content of microorganisms that are
sources of catalase enzyme production, respec-
tively, leads to inhibition of the decomposition
of hydrogen peroxide.

Thus, the enzymatic activity of urease, re-
gardless of the presence of all the studied met-
als, increases when vermicompost and sulfur
perlite-containing waste are introduced into
the soil system, i.e., the presence of HM does
not cause a significant change in the level of
soil fertility.

The results of the experimental data ob-
tained by studying the effects of the content
of HM (Pb, Zn, Cd) and the presence of ver-
micompost (VK), sulfur perlite-containing
waste (SPW) on the enzymatic activity of ure-
ase are presented in table 2.

Table 2 shows an increase in the enzymatic
activity of soils with the addition of vermicom-
post, sulfur-perlite-containing waste and their
mixture, which indicates an increase in soil
fertility. Moreover, this is observed for all con-
centrations of HM (Pb, Zn, Cd) introduced into
the soil system.

Table 1

Change in the activity of catalase when fertilizer-ameliorants are added to serozem
contaminated with heavy metals (Pb, Zn, Cd)

Heavy metals and their Catalase activity (the amount of oxygen released, in terms of 1 g of soil)
concentrations, MAC Soil Soil + VK Soil + SPW | Soil + VK + SPW

O(control) 2,2 2,3 2,3 2,4
b 0,5 2,1 2,1 22 23
2,5 1,9 2,0 2,1 2,1
5,0 1,8 1,8 1,9 2,0
O(control) 2,2 2,3 2,3 2,4
7n 0,5 2,1 2,2 22 23
2,5 2,0 2,1 22 2,1
5,0 2,0 2,0 2,1 2,0
O(control) 2,2 2,3 2,3 2,4
cd 0,5 2,0 2,0 2,1 2,1
2,5 1,8 1,9 2,0 1,9
5,0 1,7 1,8 1,8 1,7
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Table 2

Change activity of urease when fertilizer-ameliorants are added to serozem
contaminated with heavy metals (Pb, Zn, Cd)

Heavy metals and their Catalase activity (the amount of oxygen released, in terms of 1 g of soil)
concentrations, MAC Soil Soil + VK Soil + SPW Soil + VK + SPW

0(control) 16,203 16,413 17,615 16,477
b 0,5 16,322 17,417 17,810 16,620
2,5 16,567 17,887 17,953 16,833
5,0 16,673 17,940 17,967 16,940
0(control) 16,203 16,413 17,615 16,477
7n 0,5 13,780 17,973 16917 16,650
2,5 14,401 17,792 17,773 16,397
5,0 15,150 16,920 17,807 16,026
0(control) 16,203 16,413 17,615 16,477
cd 0,5 16,207 16,063 15,557 14,803
2,5 15,983 15,883 15,209 14,730
5,0 14,032 15,407 15,043 14,224

The presence of Zn and Cd inhibits the
enzymatic activity of urease. With an increase
in their content, a decrease in the activity of
this enzyme is clearly manifested, which
leads to an inhibition of the reaction rate of
urea decomposition.

Thus, the enzymatic activity of urease, re-
gardless of the presence of all the studied metals,
increases when vermicompost and sulfur perlite-
containing waste are introduced into the soil sys-
tem, i.e., the presence of HM does not cause a
significant change in the level of soil fertility.

Conclusion

Based on experimental studies, a change in
some indicators of the biological activity of the
soil, i.e. catalase and urease activity from the
content in the soil of heavy metals (lead, zinc,
cadmium).

HM, depending on their nature, have a dif-
ferent effect on the activity of catalase and ure-
ase in the soil system. In the case of the presence
of Pb in the soil, an increase in the concentra-
tion of urease is observed with increasing metal
concentration, i.e. Pb is involved in the decom-
position of urea and activates the soil. Catalase
activity decreases with a high concentration of
Pb. Because lead slows down the process of
decomposition of hydrogen peroxide and this
reduces the level of oxygen metabolism in the
soil system. The presence of heavy metals such
as zinc and cadmium decreases the enzymatic
activity of catalase and urease, which indicates
an inhibition of the formation of ammonia and
carbon dioxide during the decomposition of
urea, and the formation of oxygen from the de-
struction of the structure of hydrogen peroxide.
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HUCITOJIB30BAHUE TPAJJUIIUMOHHBIX U COBPEMEHHBIX METOJ0OB
OBYUYEHMUS HA 9KOJIOI'MYECKHUX 3AHATUAX C JOIIKOJIBHUKAMMA
CoxkoJioBa JI.M., CaBBareeBa O.A.

I'BOY BO Mockoeckotl obnacmu « Yuusepcumem «/Iyonay (eocyoapcmeennulil ynugepcumem «/yoHay),
Ilybna, e-mail: sokolova.1298.darya@mail.ru, ol_savvateeva@mail.ru

B crarbe npoaHanM3upOBaHbI eI TPATUIUOHHBIX METOAOB OOYUCHUS U XapaKTEPHbIC IPU3HAKH COBPEMEH-
HBIX METO/IOB O0YYEHHs B 9KOJIOIMYECKOM BOCIMTAHUH, 0OPAa30BaHUU U MPOCBEIICHUHU, PACKPBITHI Hanboee 3¢-
(heKTUBHBIC TPAJUIIMOHHBIC METOIbI OOy4EHHs AETeH JOIIKOIBHOTO BO3PACTa, COCOOCTBYOIIHE (HOPMUPOBAHHIO
OCHOB JKOJIOTHYECKOH KyIbTyphl. KpoMe TOro, pacKphIThl HEKOTOpbIE HanboJee 4acTo HCIIONb3YeMbIe COBPEMEH-
HbIE METO/IbI OOYHYCHMS JOMIKOILHUKOB. OCHOBY PabOTBI COCTABUIIM JINTEPATypHBIC HCCICAOBAHMS 10 TPAIHIIU-
OHHBIM M COBPEMEHHBIM METOJaM OOy4YeHHUs Ha SKOJIOTHYCCKMX 3aHATHAX C JOIIKOIbHUKAMH M PE3yJIbTaThl MPO-
BEJICHUS NIPAKTUUECKUX 3aHATHII C JeTbMH JOIIKOJIBHOTO Bo3pacta B I. JlyOna MockoBckoit o6macTi. PackpbITsl
Haunbosee 3G PeKTHBHBIE METObI 00YUEHHUS ICTEH JIOMIKOIEHOTO BO3PACTa, CocOOCTBYIOMNE (DOPMUPOBAHUIO OC-
HOB 9KOJIOTHYECKO#H Ky/IbTypbl. Oco00oe BHUMaHUE YAEJICHO TAKUM METOJaM KaK: pacckas, becesia, IeMOHCTpaIHs,
mpaxkTHdeckas paboTa, caMOCTOsTeIbHass paboTa; a TAKKe PACKPHITHI HEKOTOPBIC COBPEMEHHBIE METOIBI 00yde-
HHS JIOIIKOJIBHUKOB, TAKHE KaK: paboTa B Mapax M MCHOJIb30BaHHE HH(OPMAIHOHHO-KOMITBIOTEPHBIX TEXHOJIOTHIA.
B pabore noayepkHyTa 3HAYMMOCTb IPHUMEHEHHS PA3IMYHBIX METOJI0B 00yUYCHHs MPH MPOBEACHUH SKOJIOINUECKHX
3ausaTHi. ONHcaHye TOTO WM HHOTO METO/a MOJKPEIUICHO IPUMEpaMH IIPAKTHYSCKUX 3aHATHHI B JIOIIKOIBHEIX 00-
pa3oBaTENbHbIX YUPEKACHHUAX. B 3aKiII04eHIN CTaTh aKIIEHTHPOBAHA 3HAYUMOCTH U 3(()EKTUBHOCTD IIPUMCHEHHUS
TPaJMIIHOHHBIX U COBPEMEHHBIX METOZIOB 00y4EHHsI B COBOKYITHOCTH.

KuroueBrble ciioBa: JIKOJIOT M, IPUPOAOMOJIHE30BAHNE, JKOJIOTHIE€CKOEe BOCIIUTAHUE, IKOJIOTHIECKOe oﬁpa3onanne,
IKOJOIrn4ecKoe NMpocBelieHue, IKOJI0rnieckast KyJaibTypa, COBpeMeHHbI€ METOAbI oﬁyqemm,
TPAaAUUHOHHbIC METOABI oﬁyqel-mu, JKOJOTrHYEeCKHE 3aHATHS

THE USING OF TRADITIONAL AND MODERN TEACHING METHODS
IN ENVIRONMENTAL CLASSES WITH PRESCHOOLERS

Sokolova D.M., Savvateeva O.A.
State budgetary educational institution of higher education of the Moscow region «Dubna University»
(Dubna State University), e-mail: sokolova.1298.darya@mail.ru, ol _savvateeva@mail.ru

Aims of traditional methods of teaching and typical features of modern teaching techniques in environmental
education were analyzed in the article; the most effective traditional methods which help preschool children to be
eco-friendly were revealed in the article as well. Besides, the most used modern methods of teaching preschool
children were examined too. It is based on literary research of traditional and modern methods of teaching and the
results of practical training with preschool children in environmental classes in Dubna, Moscow region. The most
effective teaching methods for preschool children are revealed, which contribute to the formation of the foundations
of environmental culture. Particular attention is paid to such methods as: story, conversation, demonstration,
practical work, independent work; and also disclosed are some modern methods of teaching preschoolers, such as:
working in pairs and the use of information and computer technologies. The work emphasizes the importance of
using different methods at eco lessons. Lessons, held in preschool educational institutions, became illustrations for
these methods. In conclusion, we emphasize the importance and efficiency of using both, traditional and modern

methods, in combination.

Keywords: ecology, exploitation of natural resources, environmental education, ecological education, environmental
awareness-building, ecological culture, modern teaching methods, traditional teaching methods,

environmental studies

BaxHpIM acmeKkToM B PEHICHUU JKOJIO-
THYECKHUX TMpoOJieM sBIsieTcs o0pa3oBaHue
U BOCIIUTAHME BCEro HaceneHus. B HacTosee
BpEMsI UMEHHO DKOJIOTHS SIBISIETCSI OCHOBOM
(hopmMupoBaHHsT HOBOTO 00pa3za >KU3HH. DKO-
JIOTHYECKOE BOCIIUTAHUE ACTEU JOIIKOJIBHOTO
BO3pacTa — 3TO CHUCTEMHBIH, OpraHU30BaH-
HbId W LEJEHAIPABJIEHHBIN I€1arornyecKkui
MPOILIECC, HAMpaBJICHHBI Ha (OPMHUPOBaHUE
CHUCTEMBbl JKOJIOTMYECKUX YMEHMM, 3HAHUH,
HPaBCTBEHHBIX KAUECTB U HaBBIKOB. Bee 1o ra-
panTHpyeT GOPMUPOBAHUE U PA3BUTHE Y YEJI0-
BCKa OTBCTCTBCHHOT'O OTHOIICHUSA K MPUPOLIL.
Haunbonee oOmmpHbIe 1 yriyOJIeHHbIC 3HAHUS
JKOJIOTHMYECKOW HAIPaBIEHHOCTH CIIOCOOEH

nepeaarh CIenUalnuCT 3TOH 00JIacTH — HKOJIOT.
OTOT 4eNoBEeK MOXKET MPOCTBIM, JOCTYIHBIM
A3BIKOM TIPETOJHECTH Ty WIM MHYIO HH)Op-
MallMIO 3KOJIOTMYECKOHM HANPaBICHHOCTH C IO~
MOLIbIO TPAJANLMOHHBIX U COBPEMEHHBIX METO-
noB 00yueHns. CrienuannucTbl-3KOIOTH MOTYT
MOMOYb Ka4eCTBEHHO CPOPMHUPOBATH yMEHHUS
W HaBBIKH JKOoCcQepbl y JeTed TOLIKOIBHO-
O BO3pacTa.

Lenp wuccnenoBaHus: aHajiu3 TpaauLM-
OHHBIX M COBPEMEHHBIX METOIOB OOyYEHHs
JIOUIKOJIbHUKOB OCHOBAM 3KOJIOTMM U IIPUPO-
JIOTIONIB30BaHMs, a TaKKe MPAKTUYECKOE HX
NPUMEHEHHUE C LEeNbl0 (POpMUPOBAaHUS IKOJIO-
TUYECKOM KyJIBTYpBI IETEH.
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MaTepna.nbl U METOAbI UCCTICAOBAHUA

JlanHast paboTa OCHOBaHA HA H3y4YCHHUH
JUTEPATyphl MO TEME METOAOB U (OpPM KO-
JIOTHYECKOro 00pa30oBaHMs;, a TaKKE Ha pe-
3yJ'II)TaTaX HpI/IMeHeHI/IH pa3JII/IT-IHLIX METOOOB
00y4YeHHsI Ha SKOJOTHMUECKUX 3aHATUAX B My-
HULMITAIBHBIX aBTOHOMHBIX JIOIIKOIBHBIX 00-
pa3oBaTebHBIX yUpEKICHHUIX ropona J[yOHbI
MockoBckoi obimact B 2019 1

Pesyabrarsl ucciienoBanus
U UX 00CYy:KIeHue

OOwield Lenplo0 TPagUIMOHHBIX (KJIACCH-
YECKUX) METONIOB 00yueHUs sBisieTcss nHDOp-
MHpPOBaHUE 00yUaIOMIeTOCs O HOBBIX 3HAHUSIX
Y TIPE/IOCTABJICHNE MY aKTyalbHOU HHOpMa-
uuu o auctuiinHe. CBOEBpEeMEHHas Mmojadya
Ka4eCTBCHHOW MH(OPMAIMU B COOTBETCTBUHU
C BO3pAacTHBIMH OCOOCHHOCTSIMH SIBIISICTCS
yCHELHON OCHOBOM HOBOTO 3HaHMsl. basy 3Toit
TPYyTITEI METOMOB COCTABIISIET MIO3HABATEIIbHAS
W WUTIOCTpAaTUBHAs paboTa mpernogaBaTeis
U CHOCOOHOCTh OOYYAIOIIErocsi BOCIPOH3BO-
JIUTH TIOy4YeHHbIC 3HaHus [1].

OO0yuJaromuiicss 3HAKOMHUTCS ¢ HE3HAKOMO
eMy MH(OpMaInel, a B Iporecce MTOHUMaHU
WCTIONB3yeT HOBBIE CIIOCOOBI IeMCTBUN U pac-
cyxnenus [1]. IlpuoOpereHHbIe 3HAHUS BO3-
MOYKHO HCIIONIb30BaTh Ha MpakThke. Kaxmas
MoJTy4YeHHasl yacTuia MH(QOpMaluu oMOraeT
pemarb cooTBeTCTBYIoUME 3aaauu. [Ipu aTom
AKTUBUPYETCS OOJIBIIECH YacThIO acCOIMATHB-
Hasi TaMATh (CBSA3b HJIEH U 00CTOATEIHCTB IPYT
¢ pyroM). JIaHHBIH IPOTIECC CBSI3aH C TEM, UTO
3HaHUsI [IPEJICTABICHBI B TOTOBOM BHJIC.

Ha 3ansiTusx ¢ qomkoibHUKaMu B T. JIlyOHa
OBUIH HCITOJIb30BaHbl PA3JIMYHbBIC TPATUIIHOH-
HBIE METOABI, 00CYKIacMble HIKE.

Pacckas — ocobast popma U3I0KEHUs, IIpe-
MMYIIECTBEHHO, (DaKTHIECKUX JaHHBIX B BHJIE
MOBECTBOBaHMSI MM onrcanusi. apopmauro
CIIe/lyeT TPETMOJHOCUTh KaueCTBEHHO. YTOOBI
OCYIIECTBHUTD T0/Ia4y MaTepuiia Ha XOPOIIEM
YpOBHE, HEOOXOIMMa JINYHAS [TOJIrOTOBKA pac-
ckazymka. Takke cieayeT B3sTh BO BHUMaHHE
podeCCHOHAIBHBIE HAPAOOTKH U OIBIT JIPY-
ruX MpenojaBaTeliei.

WznoxxeHne MOATOTOBICHHBIX  (PAaKTOB,
TeMa W Leidu TpeOyrT 0coO0ro BHUMAaHUS
B METOJIe paccka3a. He Mao BayKHBIM SIBISIETCS
WCTIOTH30BAHNE PA3IMYHBIX BCIIOMOTATEIbHBIX
WHCTPYMEHTOB OOYUYCHHUS, YTOOBI HATIISIITHO
M0Ka3aTh Marepuaj, OYeHb YETKO HaIlpaBUTh
pedaT Ha camocCTOATENbHOE Te€HepUpOBaHHE
vH(pOpMAIIMK ¥ TIOMOYb MM HAyYUTHCS Tpa-
BHJILHO Pa3padarhiBaTh BHIBOJIBI.

B xone npoBenenust 3aHATUid B MyHUIU-
MajJbHBIX aBTOHOMHBIX JIOIIKOJIBHBIX 00pa-
30BaTEJbHBIX YUPSKICHUIX ropoja JlyOHbI
MockoBckoit o6mactu Ne22 «3omoTasi peiOKay,

Nel8 «Mumrytka» u Ne20 «Emnouka» ObL1 Hc-
N0JIb30BaH MOBECTBOBATENbHBIN pacckas (pac-
ckaz-o3HakomuieHue). C ero momompio ObLTO
M3JIOKEHO OTpeAelieHHOe M HaMedeHHOe 3a-
paHee comeprkanue 3aHatus. st pedsT Obuia
MOJITOTOBJICHA HanOoyee MHTEpecHass WHOp-
Mallusi 0 PaCTEHUSX, UX MOJIb3€ U HCIOIb30Ba-
HUM KaK JICKApCTBEHHBIX CPEACTB; MH(pOpMa-
Ul O TPYIIaX PaCTHTEIBHOCTH: TOPOJCKAs
pacTHTENBHOCTh, JIECHAs PaCTHUTEIHHOCTb,
pacTUTENbHOCTh OOJIOT, BOAHAS PACTUTEINb-
HOCTb, PACTHTENBHOCTh JIYTOB; WH(pOPMAIHS
O XBOMHBIX JIEPEBbSIX.

Merton pacckaza Haunbonee 3¢ddexTHBeH
C TOYKH 3peHHs OOyuYeHUS W Pa3BUTHS IPHU
paboTe ¢ MaleHbKUMH JeThbMH. B momkons-
HOM BO3pacTe pedsTaM JIeTKO HaKalUIBaTh
Maccy (hakToB, JTOKA3aTeJIbCTB M 3HAHHUM, UX
YMCTBEHHBIE CIIOCOOHOCTHU Ooee rudOkue (He-
JKEJIH Y B3pOCJIOTO YeJIOBeKa), UX abCTpaKkTHO-
o0pa3HO€ MBINUICHHE Pa3BUTO JIYYIIE, YeM
y B3pocioro HaceieHua. C IOMOIIBIO Tpak-
TUYECKUX 3aJaHUHA BO BPEMs IKOJOTHYECKHUX
3aHSATHH OBLJIO BBISIBICHO XOpOIIEe YCBOCHHE
HOBOT'O Marepuasa JOLIIKOJIbHIUKAMH.

Kak mpaBuino, mpononKUTENbHOCTh pac-
CKasza He JIOJDKHA TIPEBBIINIATh JIECATH MHHYT
(daro OBUTIO yYTEHO TP MPENOCTABICHUU WH-
(opmanmm Ha 3aHATHSAX C JOeThMH). Pacckas
JIOJDKEH COTPOBOXKIATHCS TTO3UTUBHBIM TICH-
X0AMOIIMOHABHBIM (poHOM [2]. Kaxknas tema
3aHATUH ObLIa TIOAKPEIUICHA MpUMEpaMu
u pororpadusmu.

He Bcerma pe3ynbTaTMBHOCTH pacckasa,
KaK CaMOCTOSITEIbHOTO METO/a, MOXKET OBITh
BbIcOKa. OHA MOXET 3aBHCETh OT €r0 UCIIOJIb-
30BaHMSI B COYETAHUM C JIPYTUMH METOAaMHU
00y4eHus1, HapuUMep, ¢ WLITIOCTPALUEH, KOTO-
pas HanOonee >(pdexrnBHA TIpU paboTe B J0-
LIKOJBHBIX YupexaeHusx [1, 2].

beceoa — nmamornyeckass WM BOMPO-
CHO-OTBeTHas (opMa mpeacTaBieHust HHDOp-
Maluu, a Takxke ee 3akpemenue [1]. becena
UCIIOJNIb30BAJIach Uil OpPraHU3alMy BCEro Mpo-
necca 3aHaTus. C MOMOIIBIO JaHHOTO METOofa
B HayaJie 3aHATHs Obla OpraHW30BaHa ITOJI-
TOTOBKA JIOIIKOJIHLHUKOB K aKTHBHOH paborte.
He xaxnpiii pebeHOK CIIOCOOEH cpasy BKIIIO-
quTCS B paboTy, MO3TOMY HEOOXOAWMO BO-
BJICYb €T0 B 3TOT MPOLECC.

Bo Bpems 3ansTHs Obuta mpoBeneHa Oe-
cella-03HaKOMJICHHE pPeOsAT ¢ HOBOW HHQOP-
Manmei. Takas Oecema TOMOTaeT SAPKO TPel-
CTaBHUTH 3aIlJIAHUPOBAHHBIA MaTepHuan. Yacto
03HAKOMUTEJIbHBIN Oecea 3alIOMHHAETCS JTyd-
nie, 4eM JIeKLUUsl OJHOTO M TOr0 Marepuaa,
a B JIONIKOJIILHOM BO3pacTe pedsTam Jierde yc-
BOWTh MaTepuasi B MEHee AMCIUTUTMHAPOBAH-
HOM oOcraHoBKe. becena, B ominume OT Jek-
e, TpeOyeT MEHbBIIEH COCPEeTOTOYCHHOCTH
OT CIymliaTessi.
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B KoHIIe ypoKa METOJI HCTIOJIb30BAJICS C 11e-
JIbIO OPraHU30BaTh PEOsIT, BEAb 3TO HE TAK MPO-
cto. K xoHIy 3aHsTHS pedsTa B TFOOOM ciydae
yCTaroT, IOATOMY IIpUMeHeHHe Ooiee cBOOOI-
HOH (hopMBI Kak Oecema MOMOTraeT HACTPOUTh
WX K TIOABENCHUIO WTOTOB 3aHATHSA. 3aKpe-
IJICHUE 3HAHUIN B BOIIPOCHO-OTBETHOM (hopme
OYCHb MPOIYKTHUBHO, KAXKIBIA OIIKOIBHHUK
CTapaeTcsi OTBETHTH Ha BOIPOCHI, TEM CAMBIM
ITOKa3aTh CKOJIBKO BCErO OH 3allOMHWII B TEYe-
HHe 3aHATHA. Takol crmoco® Xopomr it KOH-
TPOJST W JMArHOCTHUKU TNPHUOOPETEHHBIX 3Ha-
HUW BO BPEMSI 3aHATHUS.

Ha oxonoruyeckux 3aHSATHAX C J€Tb-
MU HWCHOJB30BAIUCh Oecepl Pa3ImIHOTro
HazHavyeHus [1]:

— OpraHM3alMOHHAasl WM BBONIHAs Oecera:
MPOBOAUTCA IICPC] Ha4daJIOM 3aHATHA, LITOGI)I
BBIICHHUTB, HACKOJIBKO TE€Ma 3aHsATHUA ITOHATHa
JCTSIM, U KaKOH 3arac 3HaHui y HUX c(OPMHUPO-
BaH 110 TeMe. HekoTopeie pedsiTa He cpaszy cMor-
JM TIOAKITIOUUTBCS K Takod padoTe, TOATOMY
OBIII0 HEOOXOMUMO OTMIPOCUTH KaKIOTO peOeHKa
" NOMOYb €My OTBETUTH C IIOMOIIBIO HABOISA-
KX BOIPOCOB, OIMMUCAHUA SABJICHUA WU MPCO-
MeTa 1o Teme. BBozst aeteid B mpowecc 3aHsTus
HEOOXOUMO CKazaTh TeMY, 110 KOTOPOM BhI Oy-
JieTe paboTark, 3TO OYeHb BAKHO, TaK KakK pe-
OEHOK JTOJKEH TMOTBITaThCsl BCTIOMHUTH KaKyTO-
1100 HHPOPMAIIUIO IT0 0003HAYECHHOM TeME;

— cooOmaromiasi Oecena: CIyX HUT I J0-
HECEHMs HOBBIX 3HaHHMH. JTOT BHI Oeceabl
OBLT DBPUCTHUYECKHM: OOYyYaIOUIUICS CTOI-
KHYJICSI ¢ TTPOOJIEMOM 1 JTOJDKEH JaTh CBOM OT-
BETHI Ha BOIIPOCHI, KOTOPBIE MTPETIOIaBaTelh 3a-
JlaeT Bo Bpems 3aHaTus. K npumepy, Bo Bpems
paccka3a 0 XBOWHBIX JIEPEBbSIX ObLIU 3aaHbI
BONPOCHI 10 TEME, a TaKKe ObLI MOCTaBJICH
IJIaBHBIA BOTPOC-TIPOOJIEMa HKOJIOTHYECKOTO
3aHATHA: «YTO Takoe XBOWHKH?». Pebsita oT-
BEYAJIM MO-Pa3HOMY, B UTOTE MPHUIILUIA K BBIBO-
Ay, 4YTO XBOUHKHU — 3TO TOXKC JUCTbsA, TOJIBKO
0c000it hopmbI;

— cuHTe3upyoomas  Oecerna:  IPOBOIUT-
Csl C LENBI0 O0OOIINTh U CHCTEMAaTU3UPOBATh
3HaHUS, KOTOPBIMH 00JamaeT o0yJaroIuics.
Ha 3auaTusax okono 3—4 MHHYT OBLIO TOCBS-
IICHO 3aKPEIICHWI0 HOBOTO Marepuana. 3a-
JIaBaJICh HABOASIIKME BOIPOCHI, Ha KOTOPHIE
oTBeyanu pedsra.

[Ipumenenune OGecen Ha IPAKTUKE TOMOTIIO
MOTHBHPOBATh 00y4aeMbIX K T€HEepaIlii MbIC-
JIY, TPOBEJICHUIO CPABHEHU M U COMIOCTABIICHUM.

Jlemoncmpayus (MeTOI TIOKa3a) HCIONb-
3yercsi Al TOTO, YTOOBI MPEAOCTaBUTh 00Y-
YAIOIIMMCSl HADVISIHBIA MPUMEpP H3y4aeMoro
Matepuana. J[eMoHCcTprpoBaHHE CIIOCOOCTBY-
€T 3PUTEIbHOMY YCBOGHHIO TIpEICTaBIisie-
MOH MHGOpPMAITUH.

Ha »sxonmorndeckux 3aHATHSIX C JOIIIKOJIb-
HUKaMH HCIIOJIb30BAJIMCh pPAa3HbIC BapUAHTHI

JEMOHCTPALMU: I0Ka3 peajbHbIX OOBEKTOB
(MaTepuanoB, MPUPOIHBIX OOBEKTOB), IMOKa3
BU3YaIIbHBIX CPEJICTB JCMOHCTpAIlUH, IIPEI-
CTaBJIEHUE BUjeoMarepuaina (IpocMOTp MYJIb-
TQUIEMOB IO TEME 3aHATHA).

JleMOHCTpalys TECHO CBSi3aHa C METOAOM
WUTIOCTPALlMU, OJHAKO €ro MPUHATO paccMa-
TpHUBaTh B KadeCTBE CaMOCTOSTEIBHOTO Me-
toga [1]. B momkombHBIX 00pa30BaTeNbHBIX
YUPEXKISCHUSIX HEOOXOIMMO HILTIOCTPUPOBATH
MIPETIOAHOCUMYIO HH(GOPMAIIUIO0, YTOOBI JIETH
MoITH 3(PQEKTUBHO yCBaWBaTh MaTepHall.
KpacouHoe npencrapnenne nHGOpMaH WA
COIIPOBOXKJICHUE BBICTYIUICHHUSI PACCKa3uuKa
MOMOTAET C/IeTIaTh aKIeHT UMEHHO Ha TeX MO-
MEHTaX, KOTOpble HYXHBI IS 3allOMUHAHUS.
MimocTpanueld NpUHATO CUATATh JIEMOHCTpa-
MO SIBJICHUH, TIPOIIECCOB U OOBEKTOB, a TaK-
K€ WX BOCIPHITHE B CHUMBOJBHOW (opme.
K nnmroctpaunu 0THOCAT KapTHHBI, pEIPOAYK-
IIUH, TUarpaMMebl, TpaduKH, CXeMBI, PUCYHKH,
T1aKaTsl, hotorpadun, KapThl U T.1.

PaGora ¢ momkoIpHUKaMH JOJDKHA OBITH
MaKCHMaJILHO MTPOIYKTUBHOMN, TIOATOMY METOJI
JIEMOHCTPALlMM U METOJ WIUTIOCTpALUU Clle-
JIyeT MPUMEHATh COBOKYMHO. Eciu roBopuTh
0 TIPUMEHEHHH 3TUX METOJI0B, MOKHO TIPUNATH
K BBIBOMY, YTO JIEMOHCTPAIIMS HCIIOIB3YETCS
B TOM cIlydae, €clii €€ MPEeAMET JO0IDKeH BOC-
NPUHUMATBCS JIONIKOJBbHUKaMU B IIEJIOCTHO-
CTH; a WJUIIOCTPATHBHBIA METOJ| WCIONb3yeT-
cs1, Korjga HeoOX0IMMO yKa3aTh CyTh peAMeTa
JIEMOHCTPAIINN WM CBSI3b €T0 3JIeMeHTOB. Mc-
TOJIB3YS OTH J[Ba METO/Ia B CBSI3KE, MOYKHO TI0-
HSITh, YTO OHH JOIOJHSIOT APYT APYra, a Tak-
JKe YCWIJIMBAIOT IeHCcTBUE JipyT Apyra [1, 3].

Ipaxmuueckas  paboma  HeoOXommma
Ha 3aHATUSAX C JACTHMH JOLIKOJBHOIO BO3pac-
Ta. MeTo mpakTH4ecKoi padoThI HCIIONB3YeT-
sl yaine, 4eM J1abopaTopHBI METOM, U B 3TOM
ero mpeuMyInecTBo. JlaHHBIH MeTonm ymoOHee
UCIIONIb30BAThH ISl PEIICHHUS TPAKTUYECKHX 3a-
JaHWK O 3aKPEIUICHHIO TEOPETHYECKUX 3Ha-
HU. B mepByto ouepenb, 3TO HaBBIKK MPHMeE-
HEHUS TEOPHUH Ha TIPAKTHUKE, KOTOPBIE SIBIISETCS
OCHOBOTIOJIATAIOIIAMHU.

Takum o0pazoMm, BO BpeMs 3aHATHS JO-
IIKOJIbHUKaM CHaJaja ObUla MpernogHeceHa
HoBasi uH(popManus (HarmpuMep, O XBOWHBIX
JIEPEBBSIX) C MOMOILBIO TTOBECTBOBATEIHLHOTO
pacckasza, Ha OCHOBaHHUU KOTOPOTO BBITIOJHS-
JIOCh TIpaKTUYecKoe 3amanue. B xome paboThl
JIETH O3HAKOMMUJIINCH C )KMBBIMHU BETOUKAMH €ITH
Y COCHBI, a TaK)Ke C UX IUIOJIAMH — HIWIIKAMH.
IlonenuBmucy Ha Tpymmel Mo 4-5 yenosex,
pedsiTa cpaBHUBAJIM JIBE XBOWHBIC KOJJICKIHH.
IIpy momomm JaHHOTO METOoZa JOIIKOIBHH-
KU NPULUIK K caenyomuM BeiBogam: 1. Jlnu-
Ha XBOM Y JIEPEBBHEB paszHasi, Y COCHBI MTOJKH
JUIMHHBIE, a Y el — Koporkue. 2. EnoBbie
U COCHOBBIC XBOMHKH KPEIATCS MO-pa3HOMY,
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y COCHBI JIB€ XBOMHKHU MPUKPEILICHBI K BETKE,
ay enu kaxnas uronka. 3. llumku enu qyvH-
Hee, ¥ UMEIOT BHITAHYTYIO (hopmy. CoCHOBBIE
IIUIIKA MEHBIIE eJIOBBIX 10 pa3MepaM, U OHU
Oomee KpyTIIbIe.

IIpakTnyeckuii MeTon — MOMOIIHUK YIITY-
OJieHMsI M paCIIUPCHUS 3HAHWH U HaBBIKOB.
Taxke MOJOKUTEIBHON CTOPOHOH IMpakTHue-
CKOW pabOThI SIBISETCS CTUMYJIMPOBAaHUE TI0-
3HABATEIILHOM IEATETPHOCTH U PEIIeHUEe 3a1ad
KOHTPOJIMPYIOIIETO ¥ KOPPEKITMOHHOTO Xapak-
Tepa [1, 4].

MeTon TpaKTUYECKONW pPaOOThI SIBISETCS
3¢ PEeKTUBHBIM 151 00yUCHHUS JIIONEH BCeX BO3-
pactoB. [l 3TOTO CleyeT yYUTHIBATh COOT-
BETCTBHE 3aJlaHMI HaBBIKAM W BO3pacTy o0y-
yaroluxcsa. Harpumep, Ha 0JJHOM U3 3aHATUN
10 OHOJIOTMYECKOMY pa3HOOOpa3Hi0 B Kade-
CTBE MPAKTUYECCKOTO 3aJ[aHMsl JIOIIKOJIbHUKAM
OBLIO MPEITI0KEHO COCTABIICHUE YIIPOIEHHBIX
OHUILEBBIX LIEIEN.

Memoo camocmosmenvroit pabomuvl Ha-
MpaBlieH Ha TPHOOpEeTeHWe 3HaHWH W Ha-
BBIKOB IIyTEM WHIWBUIYaTbHOTO H3yUCHUS
marepuana [1].

CaMmocTosiTenbHasi padoTa SIBISICTCS BaXK-
HBIM METOJIOM O0Oy4YeHHs, TaK KaK OHa OCHOBa
BCEX JIPYTHX METOJIOB, OMPEIEIISIONas AUIaK-
THYECKYIO CBS3b MEXKITY KaKIbIM U3 HUX.

Ha 3aHsaTHsX OBLT UCITOJIb30BaH OJIMH U3 0a-
30BBIX BHJIOB CAMOCTOSITEIIBHON PabOThI — IPO-
cMoTp BujeomarepuanoB. Kaxoe 3anstue 3a-
BEpIIAIOCh MYIBTHUIEMOM IO TEME 3aHSATHSI.
Hanpumep, nocne mpocmoTpa MynbTQriIbMa
ot IloyemymkmHa PO «KHU3HBY OTyBaHUHKA
(https://www.youtube.com/watch?v=8LHj
wkrckce), TOIMIKONIBHUKE CaMOCTOSITENBHO Clie-
JaJIM BBIBOJIBI O CIOCO0axX pachpOCTpaHSHUS
Y Pa3MHOXKEHUH 3TOTO PACTCHHUSL.

CamocTosiTenpHas paboTa MMEET MecTo
OBITH 9aCTHIO 00PA30BaTEIIHLHOTO MpoIecca 00-
YUeHUSI JTIOZIEH Bcex Bo3pacTos. [Ipex e Beero,
OHa HE JOJDKHA TPEBBIIIATh MHTEIICKTYalb-
HBII 1 YMCTBEHHBIN IOTEHIIMAI 00y YarOIIUXCS,
a TaKke UX WHAUBHUyaJbHbIE CTIOCOOHOCTH.

Ha 3aHsATHAX C IETHMH HCHOJIB30BAINCH
pa3iIMYHBIE COBPEMEHHBIE METOABI 00yde-
HUsg. B oTiMume OT KITAaCCHYECKUX METOMOB,
OHM XapaKTEPHU3YIOTCS HWHBIMU TPU3HAKA-
MU, HaIlpUMED:

— MeJaTOTUYECKUEe METOJIBI TUIAHUPYIOTCS
MIOJTAITHO M PEATH3YIOTCSl MOCIIEI0BaTEIbHO,
OHH JIOJKHBI BBITIOJHATHCS JTIOOBIM TIPETiofia-
BaTejeM, HO TAPaHTUPOBATH JTOCTIKECHUE 1IETTH
KXKIBIM 00y4arOIUMCS;

— TEXHOJIOTMYECKasi TOCIIEIOBATEIBHOCTh
JEHUCTBUH, omepauuid U B3aUMOICUCTBUU OC-
HOBaHA Ha IIEJISX, KOTOPbIE TIPEICTABISAIOT CO-
001i YeTKN OXKUITACMBINA PE3YIIBTAT;

— peanu3alysi METOJIOB BKJIFOYACT B ceOs
COOTBETCTBYIOIIYIO JCSITEIBHOCTD MPENoa-

Bareield u oOyvaromuxcs Ha OCHOBE JIOTOBO-
pa ¥ ¢ y4eToM MPHUHIMIIOB U PEepeHIUAIINH,
WHIUBUTyATH3alUN U ONITUMATBHOTO UCTIOJb-
30BaHUS YEIOBEYECKOTO M TEXHHYECKOTO TO-
TeHIrana (00s13aTeIbHBIMU JIEMEHTAMU SIBIIS-
FOTCSI TUAJIOTH ¥ OOIICHHE);

— COBPEMEHHBIE METOABI OOYy4eHUs yiKe
HAXOJISTCS B CTaJIUU Pa3padOTKHU, aJalITUPYSICh
K CIEIUATBLHON MeIaroruueckoi KOHIICTIINH,
B COOTBETCTBHH C KOTOPOU Pa3BUTHE OCHOBBI-
BaeTCs Ha ONPENEIIEHHON METO/I0I0THU U (u-
T0co(CKOM B3IISIJIC aBTOPA;

— IMarHOCTUYECKHE TPOLEAYPHI, KOTOPbIC
coJiepKar HeOOX0IMMbIC HHCTPYMEHTBI, NH U~
KaTopbl U KPUTEPHUU ISl U3MEPEHHS yCIieBae-
MOCTH YYaIUXCS, SIBISIOTCS BaXKHBIM KOMIIO-
HEHTOM METOIIOB [5, 6].

Paboma 6 napax sensiercst ogHOM U3 Hopm
KOJUIEKTUBHOM ACATCIBbHOCTH 06y11a101111/1x-
csl Ha 3aHATUsIX. PaboTa B mapax MoxeTt ObITh
OYCHb YIO0O0HOH (hopMoOii OopraHu3aIuu Mo3Ha-
BaTeJIbHOIO Tpoliecca. BrinoiHeHue 3aqaHuii
B HEOOJTBITION KOMaH/IE U3 ABYX PEOSIT TOMOTaeT
uX OOIICHUIO U B3aMMOJICHCTBUIO JAPYT C APY-
rom. O0mwmii pe3ynsrar paboThl (HaKTHUECKH
COCTOMT U3 JIByX PE3yJbTaTOB €TI0 YUYACTHHKOB,
MO3TOMY COOTBETCTBHE OOIIEro pe3yibTrara
MOCTABJICHHOMN IIeJH 3aBUCHT OT MPaBHILHO-
CTH 3aJlaHHsl, BBITOJHIEMOTO KaXK/bIM ydacT-
aukoM. OCHOBBIBasICh Ha Tpe6OBaHI/I$IX METOJa
paboThl B mapax, oOydaromiuiics cpadarbhiBa-
eTCsl C JPYyTUM, 4TO TapaHTHPYeT O0OpaTHYHO
CBSI3b U OIICHKY M3BHE B MPOIIECCE OBIAJICHHUS
HOBBIM BHJIOM JesiTelbHOCTH. Kak mpaBwuiio,
00e CTOpOHBI UMEIOT paBHBIC MpaBa [6].

Ha sxonormyeckux 3ausaTusx pabore B ma-
pax OTBOAWIOCH MO 5—-60 MHUHYT, AJs TOTO,
4TOOBI BBITIOJHUTD 33JJaHUE W 3aKPEIHTh 3HA-
HUSI IO TIpoiteHHOMYy MaTepuany. Popma pa-
00THI B mapax — cOOpKa Ta3joB, COCTOSIINX
n3 10-12 kpynHBIX getaneit. Ha maszmax ObLu
M300paKeHbl PACTCHHUS 110 TEME 3aHSTHS.
Ha takom sTare HeoOX0aUMO TPOKOHTPOIHPO-
BaTh pabOTy B Ka)JIOW mape U MOMO4b, €CIU
YTO-TO HE monydvaercsi. Pebsita cpaboranuch
B «MHHUTPYIIIAX» ¥ XOPOIIIO CIPABUIIUCH C 3a-
nanveM. Kaxcias mapa HaszBana mojyvuBIIee-
Csl pacTeHHe.

Pabora B mapax xopoiia, MoToMy 4ToO IO-
3BOJISICT O0YyYaroIIEeMycsl IOJIYYUTh OObEKTHB-
HYIO OIICHKY CBOCH IESITEIBHOCTH W TIOHSTH
CBOM HeNOCTaTKW. JlaHHBIM METOA Wrpaer
BOXHYIO POJIb B Pa3BUTHA KOMMYHUKATHBHBIX
HaBBIKOB. B IIpoueccce 3aHATHA MOXHO BbI-
SABUTh PEOST CIOCOOHBIX JIETKO M CBOOOIHO
KOHTaKTUPOBaTh APYT C APYroM, WIH ke 00-
paTUuTh BHUMAHUE HA BO3MOXKHOCTh BOZHUKHO-
BEHHSI TPYIHOCTEH B KOHTAKTE APYT C JIPYrOM
W3-3a JIMYHOW HECOBMECTUMOCTH MTApTHEPOB.

Hcnonvzosanue UHPOPMAYUOHHO-KOM-
NbLIOMEPHLIX MeXHono2Uull 6 Y4eOHOM Tpo-
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Lecce Kak CpeicTBa mepenadd WHQOPMAaIHH.
3TO KOMIBIOTEPHI, HOYTOYKH, IIM(POBEIE MPO-
eKTOphl U T.II. YcBamBaeMasi 0OydarOIINMHCS
rHpOpMAITs TIPEACTABISAETCS B CBI3KE C BH-
3yabHO-00pa3HBIMHU TaHHBIMHE (BHACOMATEPH-
aj, rpaduka U T.I1.), a ©3y4aeMblii 0OBEKT, SIB-
JICHHE WITH CaM MPOLECC MOXKET OTOOpaKaTbes
B IMHAMUKe [6].

Hcnonp30BaHne KOMIBIOTEPHBIX —CIAN-
MIpe3eHTaIHid B y9eOHOM MPOIecce IeTel nMe-
eT CIeNyIoINe IPEenMYIIEeCTBa:

— peanm3anys MOJMCEHCOPHOTO BOCIIPHSI-
THUS MaTepHaa;

— BO3MOXHOCTb JIEMOHCTPHUPOBATh Pa3HbIC
OOBEKTHI € MOMOIIBIO MYJIBTUMEIUHHOTO MPO-
eKTOpa W TPOEKIIMOHHOTO JKpaHa B MHOTO-
KpaTHO YBEJIMYEHHOM BHUJIE;

— 00BeTMHEHUE ayTNO0-, BUJIC0- U aHUMAITU-
OHHBIX 3()PEKTOB B LIETOCTHYIO IIPE3CHTALIHIO;

— CIIOCOOHOCTH JIEMOHCTPHPOBATh OOBEK-
ThI, 00JIee JOCTYIHBIE Il IPOCMOTPA;

— aKTHBH3AIM  3PUTENBHBIX  (DYHKITHIA,
[JIa30MEPHOTO MOTEHIaNa PeOeHKa;

— cnaia-QuiIbMbl  KOMIBIOTEPHBIX — IIpe-
3eHTAllMd MOXKHO JIETKO HCIOJIB30BaTh ISt
oroOpakeHus: HWH(OpPMAIMM Ha TPHUHTE-
pe B dopmare Oompmioro mpudTa B Kade-
CTBE pa3JaTOYHOTO Marepwana sl 3aHATHI
C IOIIKOJIBHUKAMH [7].

Kaxoe 3aHsdTHE B JIETCKOM cajay ObLIO
MOJKPEIUICHO SPKUMH M KPacOYHBIMHU TIpe-
3eHTauusMu. CraiiioBoe COMpPOBOXKACHUE
HOBOTO Marepuasia, pacckasa, BOIIPOCOB,
3araok u (U3KYIBTMHHYTOK OOecrednBa-
JI0 BO3MOXKHOCTH TOJTAITHOTO TIOCTPOCHUS
JKOJIOTMYECKOro 3aHsATus. Bupeomarepua-
JIbl — MYJAbT(QUIBMBI — OBUIH HEOOXOIMMBI
JIOIIKOJILHUKAM B 3aKJIIOUYCHUE 3aHSTHSI, TaK
KaK 3TO MOMOTAJO JIy4Ille 3aKPEMUTh HOBBIE
3HaHMS, a TAaK)Ke MOIYYUTh HAUOOIbIIee yI0-
BOJIBCTBHUE OT ypOKa.

B uenom, ucnonab3oBaHUE MYJIBTUMEIU-
HBIX MIPE3EHTALNH [TO3BOJISIET CACTIaTh 3aHsATHS
SMOLMOHAIBHO OKpAIICHHBIMH, MpPUBJICKa-
TEJTHHBIMU. 3aHATHS C MYJIIETUMETUCH BbI3bIBa-
10T y pebenka xuBoi nHTEpec. OHU ABISAIOTCS
OTIMYHBIM HaIATHBIM MOCOOWEM W JEeMOH-
CTpAIMOHHBIM MaTepUaioM, KOTOPBIH crioco0-
CTBYET XOpoluei paboTe Ha ypoke.

3akiaouenue

O0pazoBaHue U BOCITUTAHHE — HEOThEMJIE-
Masi 9acTh KU3HU KaK0ro uenoBeka. OcobeH-
HO Ba)KHbI 3T MOHATHS B COBPEMEHHOM MHUpE,
0e3 HMX HEBO3MOXKHO PEIIUTh HapacTaIOIIUE
JKOJIOTHUYECKHe MpoodiemMbl. DopMupoBaHue
HOBOTO 0Opa3a >KHM3HH JIIOJIeH JTODKHO OBITh
MOJIKPEIJICHO ~ SKOJIOTMYECKON  KYJIBTYypOH.
DKOJIOTHYECKOE BOCTIHTAaHWE JOUIKOJBHUKOB
JIOTDKHO CcTaTh 0a30BOM CTYIIEHBIO, OMPEIeIIs-
IONIeH TIOMOIIIb B pa3pelieHuH SKOmpooIieM.

Tot wiu UHOM METOoJ] O0YUCHUS TTO3BOJISCT
Ka4eCTBEHHO MPENOAHECTH HOBBIM MaTepuall,
CHUCTEMaTU3UPOBATh 3HAHUS MO TEME, 3aKpe-
IIUTh U YCBOUTh HOBOE. [IpuMeHeHue Tpanu-
LUOHHBIX M COBPEMEHHBIX METO/IOB B CBSI3KE
obecrieunBaeT TOT (aKT, YTO 3aHATHE IOJY-
yaeTcsi 0osee MPOAYKTUBHBIM U 3alIOMUHAIO-
mmmcsi. PaccMoTpeHHbIe METOMBI, MCIOb30-
BaHHBIC HA SKOJIOTMYECKUX 3aHATUAX, TOMOIJIN
peanu3oBaTh BCE 3allJIAHUPOBAHHBIC ATaIlbl.
Ilepexiroyasice BO BpeMsl 3aHSITUSL HAa pa3HbIe
METO/IbI, JOIIKOJIBHUKAM OBLIO JIerde BOCIpPH-
HUMAaTh HOBBIM MaTepual U 3alIOMUHATH €TO.
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COBPEMEHHBIE IPUHIUIIBI IMATHOCTUKHU U JIEYEHUSI
OCTPOI'O ITPOMHUEJIOLIUTAPHOI'O JIEUKO3A

I'aneeBa E.P., KeroB H.A.
@I'BOY BO «IIIT'MY um. akademuxa E.A. Baenepay Mun3zopasa Poccuu, Ilepws,
e-mail: ganeevaperm@mail.ru, ketov.nikit@yandex.ru

Ocrpslii mpomuenonuTapHsli netikos3 — OILI (mo kiaccupukanun BO3 2008 — octpsrit Muenoneiikos ¢ t(15;17)
(q22;q12); (PML-RAR«) u Bapuanramu; no FAB-knaccudukannu — M3, M3v — vetunuunsiii OI1JT) oTHOCHT K pen-
KOii, 0c000i1 popMe ocTporo MueIonIHOrO Jeiiko3a (5-15% Bcex ciyuaes OMJL). OH xapakTepu3yeTcst aHOMaJlb-
HBIM HakoruieHueM (>20%) B KOCTHOM MO3re OIHOTO M3 BUJIOB MUEIOUAHBIX KJIETOK — IIPOMHEIIOIUTOB B COYETa-
HUH C XPOMOCOMHBIMHU TPAHCJIOKAIMSAMHM, 3aTPAaruBalOLIMMK I'eH ajbda-penentopa petuHoeBoit kuciorsl (RARa),
pacrnonoxkenHoro Ha 17 xpomocome. OITJI Bctpeuarhest B aOCOMIOTHO TI000M BO3PACTe, B TOM YUCIIE U B JACTCKOM.
OcTpelil TPOMHUETONUTAPHBII JICHKO3 JHATHOCTHPYETCS Ha OCHOBAaHHH MOP(OIOIHYECKOTO, HUTOXMMHYECKOTO,
LUTOTeHETHYECKOI0, MOJICKYIIIPHO-TeHETHUECKOTO aHaIN3a, IMMYyHO()EHOTUIINPOBAHHUA 00pa3iia KOCTHOTO MO3Ta.
Hogeiimme metozsl nporpammuoro sedernst OIUI (mpumenenne ATRA n ATO) H03BOJSIOT ZOCTHYb BHICOKUX T10-
Kazareseil BBDKMBAGMOCTHU IAIUEHTOB O3 MPUMEHEHUs MUTOCTAaTHYeCKUX mpenaparoB B 80-95% ciywaes. st
CpaBHEHUsI MUPOBBIX NpakTHK sedenus: OIJ] paccmoTpensl crneayromue npoTokoisl: «7 + 3 + ATRA» — Poccus;
AIDA, PETHEMA — Ucnanusi, Poceust; EBponeiickuii pexxnm APL. CoBpeMeHHbIe TPOTOKOIIbI Gosiee 3 (heKTHBHEL,
4eM paHee IPUMEHSEMBIC arpeCCHBHBIC XHMHOTEPAIICBTHIECKHE MPOTOKOJIBI U MEHEe TOKCHYHBI ISl ITAIIUCHTOB,
y KoTopbIX Briepsbie BbisiBiaeH OITJI. Bece mpoToKosbl UMEIOT O4eHb BBICOKHM JiedeOHbINH 3P QEKT, ¢ He3HAUUTEIIb-
HBIMHU Pa3IMUMAMH B IPOLIEHTHOM COOTHOIIEHUH BEDKUBAEMOCTH, COXPAHEHHH MOJHOM PEMHCCHH, JIETAIbHOCTH.

Kiro4eBbie ¢J10Ba: 0CTPbIi NPOMHETOUUTAPHBIN J1€liK03, KOCTHBIH MO3I, XPOMOCOMHBIC AHOMAJIUH, IPOMHEIOLHTHI,
TPaHYJIOUMThI, IHTAPA0HH, HAAPYOHIIUH, 1ayHOPYOMIIMH, II0JHOCTHIO TPAHCPETHHOEBAsI KHCJIO0TA,
TPHOKCH/] MBIIIbSIKA

CONTEMPORARY PRINCIPLES OF DIAGNOSIS AND TREATMENT
ACUTE PROMYELOCYTIC LEUKEMIA

Ganeeva E.R., Ketov N.A.
«Academican Ye.A. Vagner Perm State Medical Uneversity» of the Ministry of Healthcare of the Russian
Federation, Perm, e-mail: ganeevaperm@mail.ru, ketov.nikit@yandex.ru

Acute promyelocytic leukemia — APL (according to WHO classification 2008 — acute myeloleucosis with t (15;
17) (q22; q12); (PML-RAR0) and options, by FAB classification — M3, M3v — atypical APL) is a rare, special form
of acute myeloid leukemia (5-15% of all cases of AML). It is characterized by abnormal accumulation (>20 %) in
the bone marrow of one of the types of myeloid cells — promyelocytes in combination with chromosomal transloca-
tions affecting the retinoic acid receptor alpha gene (RARo) located on chromosome 17. APL occurs at absolutely
any age, including in children. Acute promyelocytic leukemia is diagnosed on the basis of morphological, cytochem-
ical, cytogenetic, molecular genetic, immunophenotyping analysis of a bone marrow sample. The newest methods
of programmatic treatment of APL (using ATRA and ATO) allow achieving high survival rates of patients without
the use of cytostatic drugs in 80-95% of cases. To compare world practices for the treatment of acute obstructive
pulmonary disease, the following protocols are considered: «7 + 3 + ATRA» — Russia; AIDA, PETHEMA — Spain,
Russia; European APL mode. Modern protocols are more effective than previously used aggressive chemotherapy
protocols and are less toxic to patients who are first identified with APL. All protocols have a very high therapeutic
effect, with slight differences in percentage ratio of survival, maintaining complete remission, mortality.

Keywords: acute promyelocytic leukemia, bone marrow, chromosomal abnormalities, promyelocytes, granulocytes,
cytarabine, idarubicin, daunorubicin, all-trans retinoic acid, arsenic trioxide

KpoBb — cBsizyrolliasi TKaHb OpraHU3Ma 4e-
JIOBEKA, BBITIONHSOIIAs MHOKECTBO Pa3iIMUHbBIX
1 BaxHbIX (QyHKUMHA. OHAa COCTOMT W3 ILIa3-
MBI (KUJIKOCTH) ¥ KJIETOK KPOBH (B3BEIICHHBIX
B TUTa3Me 4acTHil). B HopMe Bce KIIeTKH KpOBH:
SPUTPOLUTHI, JIEUKOIUTHI U TPOMOOITUTHI — I10-
ClIeTHME KJIacChl (dTarbl) JUPPEpeHIIMPOBKI
THCTOTCHETHYECKUX PSIJIOB TeMoI033a (KpOBeT-
BopeHusi). OHM MMEIOT OrPaHUYSHHYIO MPOJION-
JKUTEITBHOCTB YKU3HH U HE CITOCOOHBI K JISJICHHUIO.

I'emMoO1033 MPOUCXOTUT B CTPYKType Kpac-
HOTO KOCTHOTO MO3Ta, pachpeaeneHHOro
[0 OPTaHM3MYy YEJIOBEKa B CICAYIOMIMX IPO-
nopumsix: 40% — B KocTsx Taza, 28 % — B mo-
3BOHOUHMKE, 13 % — B uepene, a Tak ke B pe-
Opax, rpyanHe U TpyO4arsix koctsix — 18 %.

[IpoxyKTHUBHOCTH KPOBETBOPEHUSI OIPOM-
Ha — 3T0 300 MUJIJIMOHOB KJIETOK KPOBU B MU-
HYTY ONPEAEJICHHOIO BHJA, B HY’KHOE BpEeMs
U B HY»HOM MecTe. [Ipu yBennueHuu norpeo-
HOCTH OpraHM3Ma B KAKOM-THOO BUJIE KIIETOK
nepudeprueckoil KpOBH MPOUCXOAHT YCKOpe-
HUE UX MIPOU3BOJICTBA B HECKOJIBKO pa3 [1].

W3-3a pa3nuyHON MATONOTHUHU M JeTeHepa-
MM KOCTHOT'O MO3ra IMPOMCXOOUT PEAyLHpO-
BaHue (yrHeTeHne) oOpa3oBaHUs, Pa3BUTHS
U CO3pEBaHMs KIETOK KPOBH BCEX POCTKOB,
TO €CTh HapyIIaeTCs OJIMH W3 KU3HEHHO BaX-
HBIX TIPOLIECCOB OpraHu3Ma — MPoIecc KPOBET-
Bopenus [2, 3].

B cTpykType OHKONATONIOTHH MEPBOE Me-
cto (52,8 %) 3aHUMArOT TeMOOIacTO3bl — 310~
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KaueCTBEHHbIE HOBOOOPa30BaHMUsI, CyOCTpaToM
KOTOPBIX SIBIISIIOTCSL KJIETKH KPOBETBOPHOM
TKaHu. Benymee MecTo cpeny reMo0IacTo30B
MPUHAJIEKUT JIEUK03y [3, 4].

Jleitko3 — OBICTpOTEKyIIee 3aboieBaHme
CUCTEMBbI KPOBETBOPEHHMS, UCXOAAIIEe U3 Kile-
TOK KOCTHOTO MO3ra. B ero ocHoBe JIeXHT 1po-
mudepanuusi — HEKOHTPOIUPYEMBIH POCT Kile-
TOYHOH MaccChl IyTeM JEJICHUS, HaYaBIIUHCS
C OJHOM MYTHUPOBABILIEH KIETKHM KOCTHOIO
MO3Ta U MPHUBOASIINN K BOSHUKHOBEHHUIO 3JI0-
KadecTBeHHOM omyxonu. Ilpu sTom mporecc
UG GEpEeHIIUPOBKH, PEBPAIICHUE CTBOJIO-
BbIX (IIEPBUYHO OJIMHAKOBBIX) KIETOK WIIH
YK€ YaCTUYHO JIETCPMUHHPOBAHHBIX KIIETOK-
MIPEIIIECTBEHHUKOB B CIEIHaIN3UPOBAaHHBIE
KJIETKA KPOBH, OCTAHABIMBACTCS Ha Pa3HBIX
CTaAnAX KpoBeTBopeHus. Tak xe mpu seikose
00pa3yroTcsi o4ard marojoru4eckoro KpoBerT-
BOpPEHHS B OpraHax M TKaHs;IX, KOTOpbIe B HOP-
M€ HE YYacTBYKT B remomnosse. [lpu sTom
KOCTHBII MO3T TIopakaeTcsi MOp(hOIOTHIECKI
He3peNbIMi OJTaCTHBIMH KJIETKaMH, KOTOpBIE
BBITECHSIOT HOPMAJIbHBIN TeMOoT1033 [5, 6].

[To cnocoOHOCTH KPOBETBOPHBIX KIIETOK
K quddepeHIIpOBKe U OIYXO0JIEBOM Iporpec-
CHUMH, JISHKO3bI Pa3/IEISIFOTCS Ha OCTPBIC U XPO-
HUYECKHE. XPOHUYECKUHN JIEMKO3 JNUArHOCTH-
PYIOT TIpA CHIOCOOHOCTH OTYXOJIEBOM KIIETKH
Kk audpdepennmpoBke. OCTpbIil JEWKO3 — MPH
HE CHOCOOHOCTH TIEPBHYHO MYTHPOBABILEH
TeMOIO3THYECKON KIIETKU K AU depeHuIrpoB-
Ke. 3perocTh ee MUHUMAaJIbHA, OHA CIIOCOOHA
JIUIIb KIIOHUPOBATH camy ceOs. OcTphlit Jei-
KO3 HE MOXKET MEpPEerTH B XPOHHUYECKYIO CTa-
JIMI0, @ XPOHUYECKUH JIEMKO3 HE MOXKET CTaTh
OCTpPBIM. B XyaiieM ciryqae XpOHUUECKUN JIeH-
KO3 BCTyNaeT B (PMHAIBHYIO CTauI0 3a0051eBa-
HUS — ONACTHBIN Kpu3 (ObICTpOE pa3MHOKEHNE
ONacTHBIX KIJIETOK 10 BCEMY OpPTaHHM3MY, IpH-
BOJISIIIIEE K CMEPTH ManuenTa) [2].

Hcxonss M3 TOro Kakue KIETKH KPOBH
U KOCTHOTO MO3Tra MOpPaXeHbI — JIUMQPOLUTHI
(KJIETKM UMMYHHOM CHCTEMBbI) WJIM MHUEJIOLH-
ThI (MOJIOZBIE KJIIETKH KPOBETBOPHOM TKaHH,
OyayIre TpaHyJIOIHTHI) JIEHKO3 Kiaccuuiu-
PYIOT Ha YeThIpe BHJA!

1. Octperii Muenounubiii. I[lomBepeHBI
3a00JIeBaHHIO, KaK B3POCIbIC, TAK U JCTH.

2. Octpsiii iumdobaacTHbIN. bonetoT B oc-
HOBHOM JICTH, XOTS BCTPEYAETCS U y B3POCIIBIX.

3. XpoHuueckuii MuenouHbIii. OCHOBHAs
4acTh — B3POCIbIE MAIHEHTHI.

4. Xponnveckuid nuMmponnTapHbii. [ua-
THOCTHUPYETCS Y JIFOJIel B BO3pacTe OT 55 JIeT.

OnHUM U3 PEAKUX U CMEPTEIbHO OMAaCHBIX
3a00JIeBaHUI SABISETCS OCTPBIA MTPOMHEIIOIN-
TapHbIi Jeiiko3. OIJI, kak oTaenbHbIN BapuaHT
OCTPOTO MHEJIOUIHOTO JIeHK03a, OBLT BBIACTICH
JL.K. Xunsmragom B 1957 rony u 1o HepaBHe-
rO BPEMEHU CUUTAJICS HEU3JICUUMBIM [7].

Lenpb uccnenoBanusi: MPOBECTH 0030p JIH-
TepaTypsl MO MpodIeMe TUArHOCTUKHU U Jieue-
HUSI OCTPOTO TMPOMHEIIOIMTAPHOTO JIeHKO3a.
CpaBHHATH 3PPEKTUBHOCTH MPOTOKOJIOB JIcUe-
HUSI U BO3MOXKHYIO TOKCHYHOCTH HpPUMEHsIC-
MBIX XUMUOTCPAIICBTUUCCKHUX ITPEIIapaToB.

MarepuaJjibl 1 METOAbI HCCIIETOBAHUS

g cpaBHEHHST MHUPOBBIX NPAKTHK Jiede-
Hust OIJI ObuTo M3yueHO M MpoaHaIU3UpPOBa-
HO Oosiee 30 HayyHO-IIPAKTUYECKHX CTaTeH,
MOCBSIIIEHHBIX JIAHHOW IpoOiieMe M OmyOIu-
KOBaHHBIX B PA3JIMUHBIX MEAULIUHCKHUX XKypHa-
nax B mepuon 1997-2019 romos.

CoBpemenHble TTpoToKoibl JieueHus: OI1JI
KaK POCCHICKHUX, TaK U 3apyOeKHBIX OHKOJIO-
TOB B OCHOBHOM CXOXH M BKJIIOYAIOT B ceOs
CXEMbI COYETAaHHOTO NTPUMEHEHNS MIPernapaTroB
ATRA n/umn ATO n aHTpaIUKINHOBBIX aHTH-
OMOTHKOB C IUTapaOMHOM WIIU ke O6e3 Hero.

b mpoaHalM3MpOBaHBl  CIEAYIONINE
npotokonsl: «7 + 3 + ATRA» — Poccus; AIDA,
PETHEMA —Vcnanus, Poccust; EBponeiickuit
pexum APL.

PCSyJ'[l)TaTLI HCCJIeJ0BAaHUSA
H UX 00Cy:KIeHne

OcTperit [IPOMHUETOLUTAPHBII neu-
ko3 — OIJI (mo knaccudpukanmun BO3 2008 —
ocTpelii  muenoneiikos ¢ t(15;17)(q22;q12);
(PML-RAR0) wu Bapumantamu; mno FAB-
knaccuduranmmu — M3, M3v — HeTUITUYHBII
OIJI) orHOCAT X penkoit, ocoboit (opme
OCTpOro MHenonHoro Jneiiko3a (5-15% Beex
cayuyaee OMJL). OH xapakTepusyeTcs aHo-
MaJIbHBIM HakoruieHueM (>20%) B KOCTHOM
MO3Tre OHOTO U3 BUI0B MUEIIOUAHBIX KIETOK —
IPOMHUEJIOLUTOB B COYETAHUU C XPOMOCOM-
HBIMH TPAHCJIOKaLMSIMH, 3aTParuBarOIUMU
TeH albda perentopa peTHHOEBOH KHCIOTHI
(RARa), pacronmoxennoro Ha 17 xpomoco-
Me. B cBoro odepenb, MPOMHUETOIUTHI — 3TO
KJIETKU-TIPEIIECTBEHHUKN IpaHyJIOLUTOB
(pa3HOBHUAHOCTD JICHKOLIUTOB), BO3HUKAIOLIIE
Ha ONHOW M3 CTaauil WX CO3peBaHUS (MHEIO-
0JacThl — MPOMHUENOLUTHI — MUEIIOIUTHI — rpa-
HynoruTsl) [8-10].

OcHoBHOI XxpoMocomHoU aHomanueir OITJT
(95%) siBnsieTcst peUMITPOKHAS TPAHCIOKALMS
(t)(15;17)(q22;921) — PML/RARa B omyxo-
JIEBBIX IIPOMHEIIOLMTAX, BCIEICTBUE YEr0 I'€H
MIPOMUENTONIUTapHOTO Jeiko3a (PML-ren), pac-
MOJIO’KEHHBIN Ha 15 Xpomocome, MepeHOCUTCs
Ha JUIMHHOE Tuiedo 17 XpoMOCOMBI B 00NIacTh,
IJe HaXOIUTCS I'eH anbga-penentopa peTHHO-
eBoii kucnotel (RARa). B pesynsrare t(15;17)
HOSIBJISIETCS] T1apa CIMBHBIX aHOMAJIbHBIX I'€Ha:
PML/RARa Ha nepuare (der) 15 xpoMocombl
u RAR/PML Ha nepusare 17 XpoMOCOMBI.

Anopmanbheiii ren PML/RARa kpunry-
€T TOSIBJICHUE NPOTEHHA, KOTOPBIA OCTaHaB-

EUROPEAN JOURNAL OF NATURAL HISTORY Ne3, 2020



MeguuymnHckune HaykKun

nuBaeT IUPPEpEeHINPOBKY IPEIIIeCTBEH-
HUKOB 3pPEJbIX MHEJIOUAHBIX KIETOK KPOBH
B KOCTHOM MO3Ty Ha TPOMEKYTOYHOU CTa-
JTUH TIPOMUEIOIIITA.

OcranbHble cTaOMITEHO BRISBIISIEMbIE TPAHC-
nokaruu ripu OILT:

t(11;17)(g23;921) — PLZF/RARa, (<3%
ciryyaes OIJD);

t(11;17)(q13;921) — NuMA/RARa, (<1 %
ciyqaeB OIJT);

t(5;17)(q35;921) — NPM/RARa, (<1%
ciayuaes OIL);

t(17;17) wm dupl7(qll;q21) — StatSb/
RARa, (<0,5% cityaaes OILI) [11].

®DaxTophI, MPOBOIUPYIONINE B OpraHH3-
M€ MYTaII0 KJIETOK KpPOBETBOPHOHN TKaHH,
npuBomsmieit k OIJI: HaciemcTBeHHAs Tpen-
PacoNOKEHHOCTh K OHKOJIOTHYECKUM 3a00-
JICBaHUSIM, UMMYHOAE(HUIMTHBIE COCTOSHUS,
HEKOTOPBIC BU/IbI BUPYCOB, MEAUKAMEHTBI, HO-
HUBHPYIOIIAs pajuaius, XUMHYECKAe KaHIle-
POTEHHBIE BEIIEeCTBA, MEXAaHUYECKUE TIOBPEK-
JIEHUS TKaHeHd, oxxupenne u mp. [2, 12-13].

OIlT Berpewaercst B aOCOJIOTHO JIFOOOM
BO3pacTe, Jaxe B AeTCKoM (5-12 j1eT), KoTopbIit
COIVIACHO MCCIICAOBaHMSAM SBISICTCS HeOaro-
MPUSITHBIM KakK B IUIaHE TOJIYYCHHS TOTHON
pEeMUCCHH, TaK U PUCKA Pa3BUTHS PELUIHBOB.
Onnako OONBIIMHCTBO TAIIMEHTOB B MOMEHT
JIMarHo3a 3a00JeBaHusI UMEIOT BO3PACT OKOJIO
40 ner, 4TO ABNIAETCS OTIMYUTEIHHON 4epTOil
OIUJI ot mpyrux BHIIOB OCTPOTO MHEJIONCHKO-
3a, TJIe B OCHOBHOM OOJTbHBIE — JTFOJTU TTIOXKUJIIO-
ro Bo3pacta [14].

OO6bruno OII, kak 1 gpyrue BUBI OCTPOTO
JIEHKO3a, XapaKTEpU3yEeTCsl TAKUMU IPOSIBIIC-
HUSIMH, KaK aHeMust (OJbIIIKa, yTOMIISIEMOCTb,
c11a00CTh), TPOMOOLMTONEHUSI (KPOBOTOUH-
BOCTb, ITOSIBIICHUE CHHSKOB U KPOBOIIO/ITEKOB),
a Tak e JICWKONeHUsl (CHWKEHHE 3aIlUTHBIX
CHJ oOpranm3Ma, WHQEKIHOHHBIC OO0JIe3HN).
Kpowme storo, mpu OINJI nabmtonaeTcst KpoBo-
TOYUBOCTSH, cBsi3anHas ¢ JABC (cunapom nuc-
CEMHHHUPOBAHHOTO BHYTPHCOCYIUCTOTO CBEp-
ThIBaHUs). KpOBOM3NUAHUS B MO3T, JIETOYHBIE
W JpyTHe KPOBOTEUCHHS SIBIISIOTCS OCHOBHOM
MIPUYMUHON CMEPTH TAIIMEHTOB eIIe /IO KOHCTa-
Tanuu 3aboneBanus W Havdana nedenns OITJL.
ITo cratuctuke He MeHee 3,0% OONBHBIX MO-
rudaroT 10 Hayaja Teparuu, BCIEIACTBUE pas-
JIMYHBIX reMopparuii u 26,0% B MHIYKIUOH-
HbIU niepuon aedeHus [15].

Huarnoctuxy u nederne OILUI B Poccum
U 3a pyOeKOM OCYIIECTBIISIOT COIVIACHO Ha-
LHUOHAIBHBIM KIMHUYECKUM PEKOMEHIALUSIM
10 IporpaMMaM-mporokonam [7, 16-17].

OIlJl nuarHOoCTHpyeTCS Ha OCHOBaHUH
MOP(OIIOTHIECKOTO, TUTOXUMUYECKOTO, IIUTO-
TeHETUYIECKOTO, MOJIEKYIIIPHO-TEHETHIECKOTO,
UMMYHO(DEHOTHITMPOBAHUSI aHalu3a o0pasia
KOCTHOTO Mo3ra [18].

[To nHUIMATEHBIM aHATTU3aM ITepuQepuye-
CKOW KPOBH, BCEX MAIUCHTOB CTpaTu(uuupy-
10T 1o wkane M. Sanz:

1. I’'pynma HU3KOrO puCKa: JIEHKOLM-
oI < 10x10%/11, TpOMOOTIITEL > 40%10%/11;

2. I'pynma mipoMeKyTOYHOTO PHUCKA: JICH-
koruThl < 10x10°%/71, TpoMOoIITE < 40X 10%/11;

3. I'pynma BBICOKOIO  pHUCKa:  JIEHKO-
uThl > 10x10%/1 [19].

ITo 00OOIIEHHBIM NaHHBIM HAyYHO-TIPAK-
TUYECKUX MOHOTpaduil B CpeIHEM IMAIlUCHTHI
TPYNIIBI HU3KOTO PHCKAa COCTaBISAIOT 26 %,
MIPOMEXKYTOUHOTO — 52 % U BbICOKOTO — 22 %
ot obmiero yucna 6ompHbIX OITJL.

Panee OIIJI otHOCHIICS K KaTerOpHH JeH-
KO30B C OY€Hb HEOIArONPUATHBIM IPOTHO30M.
Ho coBpemenHBIE METOIBI TPOrPAMMHOTO Jie-
yenusi OIJI — npumeHeHue cnenupuIecKnux
MIpernaparoB — IMOJHOCTBIO TPAHCPETHHOEBOM
kucaoThl (ATRA) u/uimm TpruoKCHaa MbIIIbSKa
(ATO) B coueTaHuM C TOJMXUMHUOTEpPAITUEH,
MTO3BOJISIOT TTOBBICUTH CKOPOCTH HW3JICUEHUS
M JIOCTHYh BBICOKHX ITOKa3aTesieil BBDKHBae-
MOCTH MalUEHTOB 03 MPUMEHEHUs IUTOCTa-
TH4eckux npenapatoB B 80-95 % ciayuaes. Otu
3aMevaresbHbIC JOCTHKCHUSI OBbLIM Pe3yJibTa-
TOM COBMECTHBIX OMOJIOTMUYECKUX W KIIMHUYE-
CKHX WCCIIEZIOBAaHUN 1 00€CTICUHITH MTapagurmy
TapreTHOH (HAIpaBIICHHON) Teparuu BO BCEH
obnactu onkonoruu [7, 20, 21].

Bo Bpewms npuema npenapara ATRA npo-
UCXOHT «IEPEIPOrpaMMHUPOBAHHE) JICUKEMHU-
YECKUX MTPOMUEIIONMTOB Ha JajbHEHIee mpe-
BpallleHUE UX B 3peJible TPpaHynouThl. OqHAKO
CTOWT OTMETHUTH, uTo Ha (poue mpuema ATRA,
JIaXKe SCJIA BBOJIATCS IIMTOCTATUYCCKHUE ITpera-
parbl, BCcerja ecTh BEPOSTHOCTh Pa3BUTHUS Pe-
tuHouiHOTO cunpoma (PC) mnm xe cunapo-
Ma auddepeHIIMPOBKU OIMTyXOIEBBIX KIIETOK
(pebpumpHasT MUXOpamKa, OABIIIKA, TPU3HAKH
OCTPOU TIOYEYHON W/WIHM TEUCHOIHOU HEI0-
CTaTOYHOCTH, apTepuajbHasl THIOTEH3Us, 3a-
JICPIKKA KUAKOCTH C YBEIIMYCHUEM MACChI TeJia
ooxee 5 kr) [4].

PC, eme ero nazpiBator ATRA-cunapom,
pa3meNAoT: HAa CPeAHEW CTENeHH TSHKECTH —
2-3 cuMnITOMa U TSDKENbIi — 4 1 6ojiee CHMITO-
MOB. B cpennem mo 50 % manmeHToB Ha KaX-
neiit. Taxxe ormeuatoT panuuit PC (no 7 nuei,
npumepHo y 54 %) u no3nuuit (8—14-i nenp —
5%, 15-30-i1 geup — 36%, 31-46-ii neHp —
5%), nerambHOCTB: 36 1 9 % COOTBETCTBEHHO.

BepostHocTs pazsutus PC cpemmeit Ts-
JKECTH CTaTUCTUYCCKU 3HAYUMO BBIIIE Y OOJIb-
HBIX C KOJIMYECTBOM JICHKOIIMTOB B JeOOTE
3a0oneBanus Oomnbire 10x10%m, a Tsxkenoro
y OOJIBHBIX C KOJIMYECTBOM JICHKOIIUTOB OoJee
50x10%/7 [22].

TIpu maneimux npu3Hakax, 1axe npu ma-
neiinieM nmoao3pernu Ha passurue PC 6ombHO-
My Ha3HaydaroT JekcameraszoH 10 mr/m? 2 pasa
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B jgeHb. OOBIYHO TPU3HAKH PETUHOUHOTO
CUHJIpOMAa OY€Hb OBICTPO KYyNHPYKOTCS, IO-
ATOMY JJTUTENIbHAS Teparus JeKCaMeTa30HOM
He nokazana. OtMeHbl ATRA oOsrdHO HE Tpe-
OyeTcs, OHAKO B CIIy4ae Pa3BUTHS TSHKEIOTO
PC, mpenapar MoxeT ObITh OTMEHEH /10 KYIIU-
posanust PC. Ero nmpuem mMoxxeT OBITH BO300-
HOBJICH B MOJIOBUHHBIX J03ax [16].

B cimyuasx HemocTtaroyHOU A(PPEKTHBHO-
CTH WK HenepeHocuMocTH nipenapara ATRA,
penarBa OOJE3HM W KAaK CaMOCTOSTEIbHBIN
npenapar mius aedenus OIUI mpumensiercs
ATO (TpHOKCH] MBIIIBSIKA), KOTOPBIA Xapak-
Tepu3yeTcsi BhICOKOW 3()(PEKTUBHOCTBHIO MPH
yMepeHHOH TOKCHMYHOCTH. 1o maHHBIM Hayd-
HBIX HMCTOYHHMKOB YacTOTa AOCTH)KEHHUS IIOJI-
HOM pEMHUCCHH TPH JICUCHUH TPUOKCHUIOM MBI-
mIbsika cocTaBisieT 86 % [23, 24].

Cpeny BO3MOXKHBIX MMOOOYHBIX JIEHCTBUI
ATO nyxHO orMmeTuTh auddepeHIHpoBOU-
HBI CHHJIIPOM, AHAJIOTUYHBIH YIOMSHYTOMY
BBIIIE CUH/IPOMY PETHHOEBOW KHCIIOTHI;, PEKe
BCTpeYaeTcsl HapyIIeHWE CEepAeYHOTO pPHT-
ma. CremyeT OTMETHTh, YTO H3-32 BBICOKOM
AMOPUOTOKCUYHOCTH TPUOKCHA MBIIIbSKA,
npumenenue ero s jedenuss OILJT y Gepe-
MEHHBIX KCHIUH KaTeTOPUYECKH 3alperieHo
Ha JTI000M Cpoke OepeMeHHOoCTH [25, 26].

Yacrora OCIOXKHEHUH MpPU MOJIUXUMHUO-
Tepanuu remo0nacTo3oB cocramisieT ot 80 %
u Oosee ciyyaes, a JIETaJIbHbIE UCXOABI JOXO-
nsat go 10% [11].

J1s MCKITFOYEHUs OCIIOKHEHUH OT IpH-
MeHeHus crienuuaeckux nmpenapatoB ATRA
n/umn ATO MexayHapOIHOW TPyHIon yde-
HbIX U3 MHCTUTYTOB OMOMEIMIIMHCKUX HC-
cienoBaHuli kommaHuu Novartis paspa-
0aThIBaeTCs HOBBIM METOZ MPOTPAMMHOTO
negenns OIIJI. B ocHOBe »TOrO METOMA JIE-
KHT 3aMmeHa mpemapara ATRA (TIoJTHOCTBIO
TpaHcpeTnHoeBas kuciora) Ha PTB (pennmn-
THA30JIHII-OCH30Hast kucnora). Kak 3asBis-
10T pa3paboTunku — npenapat PTB sBusiercs
HOBBEIM JBOMHBEIM aronncToM RXRa m RARa
u paboTaer KaKk HHAYKTOP Hu(PEepeHIIUPOB-
KH, TaK W KaK HHTHOUTOpP Tposmdepamun
JIEHKO3HBIX KIIETOK, TIPH 3TOM HE BBI3BIBAET
HE)KeJaTeNbHbIX OCIoKHeHul, kak ATRA u/
i ATO [27].

OIlI — cwmeprenbHO omacHoe 3abolieBa-
HUE W €CIIH He MPOBOJAUTH JICYCHHE, TO OOIIb-
HbIE TOTHOAOT B T€UCHNE HECKOIIBKHUX HEIICIb,
MHOT/IA Ta)Ke CYNTAHHBIX JTHEH.

Pannsiss cMepTh 10 TOCTHTAIM3AINHN WITH
B MEPBLIC JHU TEPAMHU OCTAIOTCS TJIABHBIM
NPENSTCTBUEM [UISl  YCICLIHOTO U3JICUCHUS
OIJI. Yeunust B 5TOW 00acTH JOMKHBI OBITH
COCpE/IOTOYEHBI KaK Ha IPOCBEIIEHUH B Iie-
JAX YIy4dIIeHAS ONEPaTHBHOW TUATrHOCTHKH
u panHero obHapyxenust OITJI, Tak u Ha KiIH-
HUYECKUX W JIADOPATOPHBIX HCCIICIOBAHUSIX

JUTSL BBISIBJICHHSI TPOTHOCTUYECKUX (PAKTOPOB
TSKEJIOr0 KPOBOTEUEHHUS [7].

Bo Bcex ciryuasx nogozpenus na OII (Ha-
muare y OONBHOTO XapaKTepHOW MopQoioru-
YeCKOM KapTUHBI OJACTHBIX KIIETOK, TSDKEION
KOaryJonaTuu, TeMOpparndeckoro CHHAPOMa,
JeHKONeHNN) cienyeT He3aMeIMTEIbHO Ha-
3Havare npernapar ATRA u mpomomxare ero
MpHeM JI0 MOMEHTa YTBEp)KIEHHUS WIH WC-
kiroueHust auarnosa OILJI Ha ocHOBe MoeKy-
JSPHO-TEHETUYECKOTO MccienoBanus. Jlannoe
UCCIieIoBaHUE 00s3aTeNIbHO, MOCKOIBbKY 3(¢-
(EeKTHBHOCTb TapreTHOro JICYCHUS HA OCHO-
BE€ PETUHOHUJIOB CTPOTO 3aBUCHUT OT HAJUUHS
anopmansHoro reHa PML/RARa [16, 22].

TIpu neyenun OIJI BBIIETSAIOT YETHIPE OC-
HOBHBIX JTara JCUCHHUS.

1 sTam — WHAYKIHOHHBIA (IOCTHKEHUE
pemuccun). [lanueHTy TpPOBOAUTCS HMHTEH-
CUBHAsl Tepanus XHUMHOIpernapaTaMu Jis
HanOOJBIIET0 CHUKEHUS KOJIMYECTBa 3JI0Ka-
YeCTBEHHBIX KIEeTOK (5-8 Hemenn). Dtam WH-
TyKIIMOHHOW TEpamuy SBISIETCS  CIIOKHBIM
U TpeOyeT a/leKBaTHOW MacCHBHOW COIMPOBO-
JUTENBbHON Tepanuu (aHTUMUKPOOHOM, remMo-
TpaHC(y3UOHHOH, aHTHUIIPOTO30HHOU, MpO-
TUBOBHUPYCHOH, MPOTHBOTPHOKOBOW W T.II.),
a Tak)Ke MPaBOBEACHUS MPOPUIAKTHKA U Jie-
YeHUs PETHHOWJHOTO CHHApoma. B mepuon
WHJYKIIUU BBINOJHACTCS KOHTPOJIbHO-HA-
THOCTHYECKass MyHKIUS ISl reMaToyioruye-
CKOT'O KOHTPOJISI PEMHCCHH.

2 3Tan — KOHCOJHIUPYIOMHNN (3aKperie-
Hue pemuccun). KoHcomuaupyromas Tepanus
OCHOBaHa Ha MOTEHIINAJIHHOM PHCKE PEUINBA
y TaIUEHTOB, KOTOPHIC MPOILIA WHIYKIIHOH-
Hylo Tepanuio. Ero mepBocreneHHast Heiap —
npeoOpazoBanue MOP(HOJIOTMYECKO W 1Lu-
TOTEHETUYECKOH PEMHUCCHH B JJIUTEIEHYIO
MOJIEKYJISIPHYIO PEMHCCHIO, ITyTeM YHUUYTOXe-
HUSl OCTABIIUXCS MOCIIE WHAYKINH PEMUCCUU
JIEMKO3HBIX KJIETOK HOBOW KOMOWHAIMEN XU-
MHOIIpEeNnaparoB, B Te4eHue 2-4 MecsIeB.

3 sran — noaaepxuBatomuid. Ilpomosn-
JKEHHE  BO3/ICUCTBUS  XHUMHOIIPEIIapaToB
Ha COXPAHUBIIUICS OMyXoJieBbIH KIOH. [Ipu-
€M TIO/JIEP)KUBAIOIIECH Tepaniy Ha3Ha4aeTcs,
COTJIACHO Pa3HbIM mpoTokonaM jeuenus OILI,
¢ 150 mo 180 guu neueHus u mmrcs 2-3 roaa.
IIpu rpyOBIX HAPYIICHUSAX PEIKUMA MTOICPIKH-
BalOIIeH Teparnuy OYeHb BEIMKA BEPOSITHOCTh
pa3BUTHS PEIUINBA.

4 sTam — NpOoQPUIAKTHKA HEHPOICHKEMUH.
OTOT 3Tam pacmupenesnseTcss Ha BCE NEpPHO/bI
neuenus OIJI [16, 17, 19].

Wunykuuonnoe Jseuenune OILJI tpebyer
MacCHBHON TpaHC(hY3HMOHHOW Tepamuu TPOM-
OOKOHIIeHTpaTaMH (HEOOXOMUMO TTOIIEPIKU-
BaThb TPOMOOIMTEI Ha MoKa3zaTeasx — 50x10°%/x
M BBIIE) M CBEXE3aMOPOKEHHOW IuIa3Moit
0o KpuonpeuunuratoMm (ypoBeHb (GuOpuU-
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HoreHa Oonee 2 T/1, MPOTPOMOMHOBOTO HH-
nekca — oonee 80%). Mcnonp3zoBanue ATRA
HE OTMEHWJIO arpecCHBHOI 3aMeCTHUTENbHOMN
Teparuy KOMIIOHEHTaMH KpPOBH, a JIMIIb He-
CKOJIBKO YMEHBIIWIIO 00BEMBI HCIOJIB3YEMBIX
TpaHc(y3MOHHBIX cpelcTB. Tak ke ciemyer
n30erarb NPOBE/ICHHST MHBA3UBHBIX MPOLICYD,
TaKMX KaK yCTaHOBKA LIECHTPAJIbHOIO BEHO3HO-
ro xarerepa (LIBK) wnm momOanbHas myHK-
s, 9To0BlI M30eXaTh TpomOoTreMopparuye-
CKHX OCJIO)KHECHHH [7, 28].

[Ipu runepneiikonuToze (0codbeHHO 00-
nee 50x10°m) Ha ¢oHEe mpPOBEACHUS MPO-
rpaMMbl XHMHOTEPAIIMK LEJIECO00Pa3HO BhI-
nojHeHue masmadepe3oB (m1a3MaoOMEHOB)
mo 1,5-2 n. Bremonaenne mia3madepezon
MI0Ka3aHO HE TOJBKO B Ka4eCTBE MPOLETYPH,

HATPaBJICHHON Ha NPO(PUIAKTUKY H Jicue-
HUE CHHApPOMa pacrajia OMyXOJId, HO TaKKe
Y Ha KOPPEKIMIO KOAryISIIUOHHBIX OCJIOKHE-
uuit (ABC-cunnpom) [7, 16].

Xortst OIJI HaXomUTCS B TPYyTIIE TaK HA3HI-
Ba€MbIX MHCIIONJIHBIX HeI\/'IKO3OB, OH JICHUTCSA
M0 HECKOJIBKO WHBIM MPUHIIMIIAM, YeM JPYyTUe
MUEJIOU/IHBIC JICHKO3bl. Y MallMeHTOB C BIIEp-
BbIC BBISIBIIEHHBIM 3200JIeBaHUEM, TPaHCILIAH-
Talusi KOCTHOTO MO3Ta HE pacCMaTpUBaeTCs
KaK OCHOBHOW 3JIEMEHT JICUCHHsI, HO TIPH pe-
nUaUBe 00JI€3HU CTAHOBUTCS IIaBHBIM KOMIIO-
HEHTOM JICUCHUSI.

Takum 00pa3zoM, Tpu aHAIIM3E MPOTrpamMM
MIPOTOKOJIOB JICUEHUS, KOTOPBIE HCIIONB3YIOTCS
B Poccum 1 3a pybexom, Bpauu mpuaepKruBa-
FOTCSI OTAITHOTO MPUHITKTIA Tepanuu (Tabm. 1).

Tabauna 1
[Iporpammei—tiporokonsl: «7 + 3 + ATRA» — Poccust; «AIDAy,
«PETHEMA» — Ucnanwus, Pocens; «EBponelicknii pexxum APL»

VHIyKIMOHHBIN Tarn
[Iporokon | ITonmuxumuorepanus
7 +3+ATRA |1 kypc — nurapabus mo 200 mr/m* — 1-7 quu, maysopyouiwd mo 60 mr/m? — 1-3 mau, Ha doHe
nprema ATRA o 45 mr/v? — 1-30 am.

AIDA 1 xypc — unapyouimH 1o 12 Mr/m? win JayHopyorImH 1o 60 Mr/m? B 2, 4, 6, 8 nHM (TAITHEHT
crapie 60 yier ToeKo BO 2, 4, 6 tan) ATRA 110 45 mr/m? ¢ 1 aHst 10 TOCTHIKEHHS PEMHCCHH.
Jekcamerason 1o 2,5 mr/m? Kaskaple 12 yacos — 1-15 quu (ipu Jieiikonurax oonee 5x10%).

PETHEMA |1 kypc — aHajiorudHo npotokoiy «AIDAY.

EBporeiickuii | 1 kypc — ananornaso nporokony «AIDAy. Jlist narmentoB monoxke 20 jter ATRA 110 25 mr/m?
pexum APL |2 paza/cytku, ¢ 1 qHS 10 ZOCTWKESHHUsI peMHCCHU. J[Jisi TIallMeHTOB TPYIIBI BBICOKOIO PHCKa
BKJTFOUeH 1uTapaduH 1o 200 mr/v? — 1-7 aHu.
Konconuaupyrommi sramn
KoHcommanust pemyuccuy Ha4mHaeTcst 1ociie ee KoHcTarauuu. [Ipy Hammm OCoyKHEeHN Haqasio KOHCOU ALy
MOKET OBITh OTIIOXKEHO, HO He Oortee yeM 7 maed. MaTepBan Mexay Kypcamu 30 THel, MAKCUMAJIGHO 710 45 THEH.
[Tporokon | [TonuxumuoTepanust
743+ ATRA |1 kypc — murapabus mo 200 mr/m* — 1-7 axu, naysHopyoutmsH ro 60 mr/m?> — 1-3 aaum, 2 Kype
KOHCOJMJAIMH — naeHTHYHO 1 Kypcy. ATRA HazHauaroT 0THOBPEMEHHO € KypcaMH BBIIIE — 110
45 mr/m? — 1-15 pan.

AIDA 1 xypc — umapyourms o 5 mr/m?> — 1-4 mHM, 2 Kype MHUTOKCAHTPOH 1o 12 mMr/m? — 1-5 mHu,
3 kypc — uaapyourms o 12 mr/m?> — 1 jerb. ATRA Ha3HAYarOT OHOBPEMEHHO C Kypcammu
BbIIIE — 110 45 Mr/M? — 1-15 man.

PETHEMA |1 kypc — WaapyOHIwH 10 5 MI/M? BHYTPHBEHHO, OOITIFOCHO — 1-4 JTHH, 2 KypC — MUTOKCAHTPOH T10
10 mMr/™? BHyTpHBEHHO, 60MFOcHO — 1-3 1HH, 3 Kypc — uaapyOHImH mo 12 Mr/M* BHYTPHUBEHHO,
6omocHO 1 ienb. ATRA HazHa4aroT OIHOBPEMEHHO C KypCaMH BBIIIE — 110 45 MI/M?, Jiist alu-
enroB Mosioxke 20 jier — 110 25 Mr/m? 2 pa3a/CyTKH.

EBponeiickuii | 1 Kypc — nayHopyouims 1o 60 mr/m? — 1-3 mau, turapadud mo 200 mr/m? — 1-7 qau, 2 Kype —
pexum APL | nayHOpyOULmH 110 45 Mr/M? BHYTPUBEHHO B Bue HH(Y3uu 15-30 MuH B 1-3 1Hu, nUTapabUH Mo
1 t/v? kaxpie 12 1B 1-4 iam, ATR A Ha3Ha9aroT OTHOBPEMEHHO C KypCaMH BBIIIE — 10 45 MT/M2,
JUIs apenToB Monoxke 20 1eT — 1o 25 mr/m? 2 pasa/CyTKu.
[omepKUBarONIMiA dTan
[Iporokon | [onuxumuoTepanus
7+ 3 + ATRA | B teuenue 2 niet — 6-Mepkarrrornyprt 1o 50 mr/m? — 1 pas/nenb, MetoTpekcar o 15 mr/m? — 1 pas/
neznens, ATRA o 45 mr/m? — 15 et 1 pas/3 mec.

AIDA AHanoruuHo npotokony «7 + 3 + ATRA».

PETHEMA |B teuenue 2,5 et — 6-mMepkanTomnypus mo 50 mr/m? — 1 pas/nenb, MetoTpekcar mo 15 mr/m? —
1 paz/uenenst, ATRA o 45 mr/m? — 15 aneii 1 pas/3 mec.

EBponetickuii | B Teuenne 2 siet — 6-mepkarrorrypus 1o 60 mr/m* — 1 pas/nens, Merorpekcar 1o 20 Mr/m? — 1 paz/
pexum APL | nenens, ATRA mo 45 mr/m? — 15 nmeii 1 pas/3 mec.
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Taonuua 2
CpaBHEHHE BBIKUBAEMOCTH, ITTUTEIIBHOCTA PEMUCCHH H JICTATLHOCTH MMAIIHCHTOB.
ITPOTOKOJIBI | 7+ 3 + ATRA AIDA PETHEMA | EBpopexxum APL
OJIEMEHTBI
Tonpr HaOMONEeHMI 1997-2016 2006-2017 2009-2013 2007-2019
KonmuecTBo manueHToB 131 yern. 66 yen. 33 yem. 79 yen.
OO0111as1 BEDKHBAEMOCTH 86,0% 94, 0% 86,7% 98,7%
besperyyiBHas BBLKUBAEMOCTh 94,0% 85,0% 75.8% 85,0%
CoxpaHeHHE TTOTHOH PEMHICCHH 86,8% 90,3% HET JaHHBIX HET JaHHBIX
Perius OITJT 12,0% 10,7% 5,5% 8,9%
JleranbHOCTB 10 HAaUasIa JICYCHUSI 9,1% 9,7% 9,2% HET JJaHHBIX
JleranbHOCTH B MIEPHOI MHAYKIIMU 11,5% 5,3% HET JTAHHBIX HET JTAHHBIX
JleTaJIbHOCTB B I1€pUOJ KOHCOIUAALMU 10,5% 4,7% HET JTaHHBIX 1,3%

Bce BhIle mpescTaBICHHBIE TPOTOKOIBI
AMEIOT OYEHb BBICOKHMU JieueOHbI 3ddekrT,
C HE3HAYUTEJIBHBIMU PA3IMYUSIMU B MPOICHT-
HOM COOTHOIIIEHHH BBDKUBAEMOCTH, COXpaHe-
HUY TTOJTHOM PEeMHUCCHU, JIeTaTbHOCTH (TabI. 2).

BuiBoabI

1) OIJI cmeprenpHO omacHoe 3aboieBa-
HUe, TPH ANAarHO3€ KOTOPOTO He3aMeTUTETHHO
HazHagaeTcst ATRA B KOMIUIEKCE C TTOTMXUMU-
oTepanuell ¥ COPOBOAUTEILHBIM JICUCHHEM;

2) BepkuBaeMOCTh  MAIlMEHTa  3aBUCUT
OT CBOEBPEMEHHOT0 00paleHus, Cpoka rnocra-
HOBKH JINarHO3a ¥ OTCYTCTBHS THIIEPICHKOIIN-
TO3a B HayaJie 3a00JIeBaHus;

3) UHAyKIIMOHHBIA JTam JICUYCHUS, BBUIY
CBOCH TOKCHMYHOCTH, MPOBOJAMTCS B TaHAEME
COIIPOBOAUTENIFHON TEpaluM, dTal KOHCOJIHU-
Jallid PEMUCCHHM MEHEe TOKCHYEH M MOXKET
MIPOBOJIUTHCS B aMOYJIAaTOPHOM PEKUME;

4) B ciryqasix HemocTaTodHoH 3¢ eKTHB-
HOCTH WJIM HENEPEeHOCHUMOCTH Tperapara
ATRA, penuausa 6onesnu, 1t nederns OITJT
ucnonssyercs ATO;

5) lpu TpyOBIX HAPYIICHUSX PEKUMA MO
JEpXKUBAIOIICH Teparmuyd OYEeHb BEINK PHCK
Pa3BUTHS PEIUINBA;

6) TpancnnanTanys KOCTHOTO MO3ra pef-
KO PaccMaTpuBacTCsl KaK KOMIIOHEHT JICYCHHUSI
MalKUeHTOB ¢ BrepBbie BbLiBIeHHBIM OILJI,
HO MOXKET OBITh BaXKHBIM KOMITOHEHTOM JIeue-
Hus peuuansoB OITJL.

7) CoBpeMeHHbIE IPOTOKOJIBI Oosee -
(beKTUBHBI, YeM paHee MPUMEHSEMbIC MPOTO-
KOJIBI arpecCHUBHON XMMHOTEpalMd U MEHee
TOKCUYHBI JUIsl TAIMEHTOB, y KoTopbix OILJI
BBISIBJICH BIIEPBBIE;

8) IlpencraBieHHblE TPOTOKONIBI HMEIOT
OUYeHBb BBICOKHWH JIedeOHBIN dPQeKT, ¢ He3Ha-
YUTENBHBIMU Pa3IMYMSIMUA B MPOICHTHOM CO-
OTHOIICHUH BBDKUBAEMOCTH M JIETAILHOCTH,
a TaK)Ke COXPaHCHUH MOJIHON PEMHUCCHHU.

9) HoBble mo3HaHUSI OMOJIOTHUH OITyXOJIU
B T€MaTOJIOTUX HapsAy ¢ pa3paboTKaMu U BHE-

JPSHUEM HOBBIX JICKAPCTBEHHBIX MPENaparoB,
OyIyT MPOJODKATh YIYyUIlIaTh Pe3yJIbTaThl Jie-
YEeHHUS JICMKO30B B OyTyIIeM.
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OCJIOKHEHMSA ITPU OCTPOM CTEHO3UPYIOLIEM
JIAPUHI'OTPAXEUTE, BBI3BAHHBIE BUPYCOM ITAPATI'PUIIIIA 1 TUITA

Kusarosa C.T., bycosa T.B., 3nopnos M.O., AxmeToBa H.A.
HAO «Meouyunckuii ynusepcumem Kapaeanowvry, Kapaeanoa, e-mail: tanya.b.v.95@mail.ru

OcTpslil CTEHO3HPYIOIIHH IAPUHIOTPAXEHUT SBISICTCS OJHUM H3 CaMBIX OIIACHBIX IS )KU3HHU PeOEHKA OCIIOXKHE-
HUH OCTPBIX PECIIUPATOPHBIX BUPYCHBIX HH(eKuuit. Ero pacnpocTpaH€HHOCTB Cpe/iu AeTel paHHEro Bo3pacta o0y-
CJIOBJICHA ITPEK/IE BCETO aHATOMO-(DU3HOIOrHYECKUMHU OCOOCHHOCTSMHU CTPOCHHUSI OPI'aHOB JBIXaHMS y TAKUX JICTEH:
MaJblii THaMeTp, MATKOCTb M IIOAATIIMBOCTE XPSIEBOTO CKelleTa, KOPOTKOE Y3KOoe IPeABepHe H BOPOHKOOOpasHast
(opma ropTaHy, BEICOKO PACIOIOKEHHBIC H HEIPOIOPIMOHATLHO KOPOTKUE TOIOCOBBIE CKIIAIKH, TUIEPBO30YIH-
MOCTh MBIIII-a/ULyKTOPOB, 3aMBIKAIOIINX TOJIOCOBYIO IIIeNb, QYHKIIMOHAIBHAS HE3PEIOCTh PE(ICKCOTCHHBIX 30H
¥ TUIepIapacuMNaTHKoTOHus. OOmIne TUM(pOUIHOM TKaHH y JeTeld paHHEero Bo3pacTa ¢ OOJIBIINM KOJIUYECTBOM
TY4YHBIX KJIETOK, COCYZIOB, C1a00€ Pa3BUTHE 2IACTHIECKHX BOJIOKOH B CIIM3UCTON 000I0UKE U IOICIU3UCTON OCHOBE
OBICTPO MPUBOAAT K OTEKY MOJICBA304YHOIO NPOCTPAHCTBA U COCOOCTBYIOT PA3BHTHIO CY)KEHHs (CT€HO3a) TOPTaHH.
B nanHO# cTaThe MBI IPECTaBUM BallleMy BHHMAIO HHTEPECHBIH KIMHHYECKHIl caydall manuenta M. B Bo3pacte
2 rozma 3 mecsia, HaXOJSIIErocsl Ha CTAllMOHAPHOM JICUeHUH B AeTckol OonbHule T. Kaparanms! ¢ 23 ceHTa0ps
2019 rona ¢ quarno3om: Octpslit apuHrorpaxeut. CteHos ropranu Il crenenu, BbI3BaHHbIH maparpunmom 1 Tumna.
Ocnoxuenne: Ocrpast BHEOOIEHUYHAS IBYCTOPOHHSISI ITHEBMOHUSI, TIOJIMCEIMEeHTapHasi mHeBMoHus cripasa. J{H 111
crenenu. JIBC I craguu. [TocnencrBus runokcuyeckoro nopaxenusi LIHC Ha one ocHoBHOTO 3a000eBanus. OTex
rojioBHOTro Mo3ra. MHpapkr Muokapza ¢ nogbeMom cermenta ST, nepeiuii pacipocTpaHEHHEI, 0CTpast CTausl.
Oubpmusinus npeacepauit. HK 1T A. Ipepenansnoe OINIL. Cragus R-1. Undapkr nodex.

KitioueBble ciioBa: JIADUHITOTPAXEHUT, CTEHO3 rOPTaHHU, OC/I0KHEHHUS.

COMPLICATIONS OF ACUTE LARYNGOTRACHEITIS CAUSED
BY THE PARAINFLUENZA VIRUS TYPE 1

Kizatova S.T., Bussova T.V., Zdornov M.O., Ahmetova N.A.
NC JSC «Medical University of Karaganda», Karaganda, e-mail:tanya.b.v.95@mail.ru

Acute stenosing laryngotracheitis is one of the most life-threatening complications of acute respiratory viral
infections. Its prevalence among young children is primarily due to the anatomical and physiological features of
the structure of the respiratory system in such children: small diameter, softness and suppleness of the cartilaginous
skeleton, short narrow vestibule and funnel-shaped larynx, highly located and disproportionately short vocal folds,
hyper-excitability of adductor muscles trailing glottis, functional immaturity of reflexogenic zones and hyperpara-
sympathicotonia. The abundance of lymphoid tissue in young children with a large number of mast cells, blood ves-
sels, the weak development of elastic fibers in the mucous membrane and submucosal base quickly lead to edema of
the ligament space and contribute to the development of narrowing (stenosis) of the larynx. In this article, we will
present to your attention an interesting clinical case of a patient M., aged 2 years 3 months, who has been hospital-
ized in a children’s hospital in Karaganda since September 23, 2019 with a diagnosis of Acute laryngotracheitis.
Laryngeal stenosis, grade II, caused by parainfluenza type 1. Complication: Acute community-acquired bilateral
pneumonia, multisegmental pneumonia on the right. DN III degree. ICE stage 1. The consequences of hypoxic dam-
age to the central nervous system against the background of the underlying disease. Cerebral edema. Myocardial
infarction with ST segment elevation, anterior common, acute stage. Atrial fibrillation. NK I A. Prerenal OPP. Stage
R-I. Kidney infarction.

Keywords: laryngotracheitis, larynx stenosis, complications

OCTpBIi CTEHOZUPYIOMIWNA JIAPUHTOTPAXE-
HUT — 3a00JIeBaHNE BCPXHUX IbIXATCIbHBIX ITYy-
TeH, TPU KOTOPOM BeAYIIast pOib PUHAJIEKUT
BUpyCaM C JIOKaJU3alHell BOCHIAIUTEIBLHOTO
Ipolecca MPEeUMYIIECTBEHHO B IMOJCKIIAA0U-
HOM OT[eJIe TOPTaH! U KIMHUYECKU MPOSIBILA-
FOIIUICS «TPUA0NH» CUMIITOMOB: OCUILIIOCTHIO
royioca, TpyobIM «JIAIOIIUMY» KalllJIeM U IIyM-
HBIM (cTeHOTHYecKUM) nbixanuem [1, 2]. Tlo-
CTYNMBIINM, B MPUEMHBIA TIOKOH JETSM, OKa-
3bIBAIOT IMOMOLIL HeMmemieHHO. lIpemaparom
TIepBOH JIMHUU SIBJISIETCS OyIecOHH . Yiyyle-
HHE HACcTymHaeT yxke B TedeHue 15-30 Mun mo-
Clle MHTAISIUH ¢ MaKCUMallbHBIM 2 PEKTOM
yepe3 3—6 4. B cmyuae coxpaHeHMsI cTeHO3a
ropranu Il crenenu u BbIIE MCIIOIB3YIOT CHU-
CTEMHBIE [TIOKOKOPTHKOCTEPOHIbl. JleueOHbIit
3¢ (eKT CUCTEeMHBIX IITIOKOKOPTHKOCTEPOHIOB

HACTyTaeT CIycTs 1545 MHUH ¢ cOXpaHCHHEM
a¢dekra ot 4 1o 8 u [3, 4]. [Ipu agexBaTHOM
MIPOBEJICHUN JICYCOHBIX MEPONPUATUH JIETH
C JTAaHHBIM 3a00JICBAHUEM YK€ Ha BTOPBIC-Tpe-
TBU CYTKH HJIyT Ha MOTPABKY H B IabHEHUIIIEM
Omaromoiy4HO BBITUCHIBAIOTCS [5]. B mannoit
paboTe MBI pa3o0pay U IPEJCTABUIN PEAKOB-
CTPEUAOIINICS KIMHUYECKUH CIydall 0CIIOXK-
HEHHOTO CTEHO3HMPYIOLIETO JTAPUHTOTPAXEUTA.

Lenp paboThI: akTyanmu3alusi BOIPOCOB
JMUATHOCTHKH ¥ TEparuyd OCIOKHEHUH TpU
OCTPOM CTEHO3UPYIOIIEM JIAPUHTOTPAXEUTe
y nereit. Paz0op 3TamoB THarHOCTHKH B OKa3a-
HUSI MEIUIIMHCKON MOMOILM Ha MpUMEpe KIIH-
HUYECKOTO CITydast.

MeTonsl WccnenoBaHUs: HaOIOICHUE,
HaKOINIGHWEe © OTOOp Marepuana, aHalu3
u 00o0mIeHue.
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Kaunuueckuii cnyuaii. Ilament M. B BO3-
pacte 2 roma 3 Mecsla, HaXOASIIErocs
Ha CTallMOHAPHOM JICYCHUM B JIETCKOM OO0JIb-
aute T. Kaparanaer ¢ 23 centsiops 2019 roma
¢ nuarao3oM: OcTpebrit TapuHToTpaxenT. CTeH03
ropranu II crenenu, BbI3BAHHBIN Haparpumnom
1 tuma. OcnoxHenue: OcTpasi BHEOOILHUYHASI
JIBYCTOPOHHSSI ITHEBMOHHMS, IOJUCErMEHTap-
Has nHeBMoHus crpasa. JIH III crenenn. JIBC
I cragun. IlocneacTBrusa THIIOKCHYECKOTO TO-
paxenus [IHC Ha ¢one ocHOBHOTO 3ab0I1€E-
BaHust. OTek ronoBHOro mosra. MHdpapkT Mu-
okapaa ¢ mogbeMoM cermeHTa ST, mepemHuit
pacnpocTpaHéHHBIN, ocTpas cragust. Pudpui-
s npencepauit. HK I A. TlpepenansHoe
OIIII. Cramus R-1. UadapkT movex.

JKanobwr npu nocmynnenuu B pecruparop-
HOE OTJIEJICHUE: Ha TPYObIi, JIAIOMINHI Kallelb
B TeUEHHUe 2-X JAHEU, TOBBIIIEHUE TeMIIepaTy-
pb1 1o 38-39C B TeueHue 2-x AHEH, OCUILIOCTh
roJioca, BsUIOCTb, CHU)KEHHUE alleTUTa.

Anamnes scusnu: Pederok ot 4 GepeMeH-
HocTH, 4-X ponoB. bepemeHHOCTh mpoTekana
C aHeMHuell, TOKCHKO3 B TEPBOM TPHUMECTpE.
Poner B cpoke 39 nemens. Bec mpu poxie-
Huu — 3.100 1, poct — 54 cm. Bcekapmnuba-
Hue: rpyaHoe a0 1 rox 5 mecsues. [IpuBuBku
mo Bo3pacty. IlepeHecenHble 3a0oseBaHUs:
peaxo OPBU. Ha «/I» y4ete He cocrout. Ha-
CIIEJICTBEHHOCTh: HE oOTAromena. KoHTakT
c OOJBHBIMU C WHQEKIMOHHOHN MaToJjorueH,
TyOepKyne3oM oTpunaT. ConuaabHO-OBITO-
BBIE YCJIOBUS: YIIOBJIETBOPUTENIBHOE.

Anamnes 3abonesanus: 3abornen BIep-
Boie 21.09.19 1, xorma MOSBHIICSA Kalllelb,
OCHIUIOCTh TOJIOCA, PUHOpEs, TOBBIIICHHE
teMrieparypsl Tena g0 37-38°C, cHMKeHue
anneTuTa. Jlednsnnch caMOCTOSTENbHO: TH-
MEePTEPMUYECKUN CUHAPOM KYIIUPOBAIH TIpe-
maparom MoOyden. 23.09.19 1. obmmee cocTos-
HHE peOEHKa cTano yxyamarbes. OOpaTHuch
K Y4acCTKOBOMY Bpady. Y4YacTKOBBIM BpPaduoM
cieNlaHO MHBEKIUs B/M amepronpecc 0,5 mi,
npenHu3onoH 30 mr B\M. MHransmus ¢ cab-
Oyramonom, mynbmukoproM 0.25 1. Ilepen
OTBE3/I0M B CTAllMOHAP IOBTOPHO WMHIAJSIIIMS
C aJpeHaJINHOM U ruApoxkopTU30HOM. Hampas-
JIeH Ha ctauuoHapHoe jieueHue B JIbK ¢ nua-
rHo3oM: OcTpblit napuHrorpaxent. CreHo3
2 crenenu. lpu nmoctynneHun B pecrnuparop-
HOE OTJIEJIEHHE COCTOSIHHE CPeJHEH CTeneHu
TsxecTH. Carypanus 98 %. B 23.00 cocTosiHue
pebenka yxynmmiocs. Ilpu ocmorpe cynopo-
' KJIOHUKO — TOHMYECKOro xapakrepa. [oyoc
OCUIIIINI. YPOBEHb CO3HAHHUS COIIOPO3HOE.
Carypanus camxena — 87 %. [lonkitoueH kuc-
sopox 40 %. Carypanus nogssiach 10 92 %.
Opnplmika  CMELIAHHOTO — Xapakrepa, Ooib-
1le MHCIHUPATOPHOIO XapakTepa C y4dacTHeM
BCIIOMOTIaTeJbHON MycKynarypel. Ilo Tske-
cT cocTosiuus peb&Hok nepeseneH B OPUT.

24.09.19r B 10:30 orMeuanack pe3Koe yxXya-
nrenue coctosiuusa. Hapocna gpixarensHasi He-
JIOCTaTOYHOCTbh, CHU3MIIACKH caTypanus. Cpasy
Hayara MIBJI memkom AmOy, 100 % kuciopo-
oM. Ilpomomxanack HapacTaTh apIXaTeiabHAas
HEJ0CTAaTOYHOCTh, —caTypalus CHIXKaJIach,
MPOM30IIJIa OCTAHOBKA CEPACUHON JAesTelb-
Hoctu.  [IpoBogunuch  peaHMMalMOHHBIC
MEpPOTIPHUATHS: HENMPsAMOW Maccaxk Ccep/ra,
MpoBe/ieHa MHTYOAIHsS TPaxeH IO TPSIMBIM
JapuHrockomnom, noaxiatodeH UBJI B pexume
TUIEPBEHTWISIIMK. BHYTPUBEHHO BBOJMII-
ca anpenHanmuH 0,18% 0,3 M3 aBYXKparHoO,
caenana aeuOpwusinus paspsgom 2 JLx/
kr, 4 JIx/kr. CepaedHasi IesTENbHOCTh M Ca-
MOCTOSITEIPHOE JIBIXaHWE BOCCTAHOBHJIACH
gepes 10 mun. [Ipomomkena UBJI ¢ mapame-
tpamu: SIMV J10 150 YJI 30 O2 60% PEEP
4. B nérkux apixaHue ociallieHo B 3ajHe-
HIDKHUX OTZAEJNaX, TaM JK€ BBICIYIIHBAIOTCS
m/n xpunsbl. Catypanuus nossicuiach 10 92 %.
ToHbl cepaua rmyxue, Taxukapaus. KuBot 10-
CTYTICH TaNblIallny BO Bcex otaenax. [lo xe-
JyIOYHOMY 30H]Iy OTXOJHUT IreMOpparnieckoe
oraensiemoe. K ieuennio noGamiieH DTam3u-
nar Harpus, kemynok npombsiBaeTcs AKK.
25.09.19 . O6napyxeno na OKI'- dubpuin-
nanus npeacepauit YCC-156. u 9xoKC uzme-
menns. Ocmotpen Kapanomorom 25.09.19 1.
BBICTABJICH aWarHo3: HWHdapkT wMuokapaa
¢ mogbeMoM cermenta ST, mepeaHuii pacmpo-
CTpaHEHHBIH, ocTpas cranus. OubpumIHs
npencepauii. HK 11 A. B cBs3u pubpumnsiu-
el KeIyToYKOB, Ha MeCTe MPOBOIIIIACH Kap-
JIMOBEPCHs, MOCIE Yero PUTM BOCCTAHOBHII-
cs. 26.09.19 . y peOeHKa CHIDKECHHUE JTHype3a
ONUTYpHsl — aHypHs, yXyalleHue jgaboparop-
HBIX TIOKa3atenel, Hapociau npusznaku OITH.
26.09.2019 CoBmecTHBII 0cMOTp Hedpoora.
He wm3BectHa 103a mpUMEHEHHS KapOIOHH-
JKAIOIINX CPEACTB Ha aMOylIaTOpHOM JTarle.
ITocTymui B oTeNeHIE C yMEPEHHBIM 00€3B0-
»kuBaHueM (nuype3s 3a 8 yacos 75 mur). Jlo mpo-
apneanss OMIM oTMevanch MOBBILICHUS a30-
THUCTBIX IIakoB MoueBuHa 11,8 MMOJIB/1.
Kpearnama 129 mxmons/n. CK® 31 mu/mun
mo ¢opmyne llBapma. Ha ¢one mpomomu-
MOW aJICKBAaTHOW Tepanuu, €CTh IOJ0KHU-
TelbHAas AUHAMHKAa MoueBHHA 5,5 MMOJIB/I.
Kpearunun 91 mxmons/n. CK® 41 mi/mun.
o opmyne IlIBapua. [ToctossHHBII MOUeBOi
CHUHAPOM: MaKporeMaTypHsi CMeHUJIach Ha MU-
KpOoreMaTypuio W He3HAYUTeNbHAs TIPOTEHHY-
pus 0,3 r/n1. Y3U nouek B pabore. [uarHos:
IIpepenansuoe OIIII. Cramus R-1. (CK® 31-
41 ma/mun. no ¢opmyne LIBapua). Ilpepe-
HasnbHOe OIIII B pamMkax moiaropranHoi Helo-
craroyHocTu. PexomenmoBaHo: IIpomomxuThb
Tepanuio, o0CIeIOBaHNS B MIPEKHEM 00BEME.
Jlo3upoBka aHTHOAKTEPHAILHBIX MTPENaparoB
¢ yuérom CKO.
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Jlabopamopno-ouacnocmuyeckue
uccneooeanus

I'pynma kposu — O(I)-nepBas

Pesyc-akrop — Rh+ (monoxxuTenbHbIi)

OAK 01 23.09.2019 23:59 COD — 33 MMm/u;
MoHOIUTH — 16,0%; 303uHOPUIEI — 0,0 %;
muMm@ouutsl — 45,0 %; Herrpodmsr — 39,0 %;
remMaTokput — 32,7 %; neiikonutel — 6,8 /i
TpoMOoIUTEI — 287,0 /71; 3puTporuThl — 4,60 /11;
remornooun — 112,00000 r/m;

Koarymorpamma ot 24.09.2019 AUTB —
38,9 cex; TB — 14,70 cex; dubpuHOTEH —
7,13000 r/n; MHO - 1,21; IITHU — 84,00 %;
TIB — 13,60 cexk;

b/X xpou ot 24.09.2019 O6umwmii Gemox
Ha aHajm3arope — 59 r/in; Ansoymun — 32,50 r/i;
AJlaT — 88,93 ME/n; o6umit OuminpyOuH B ChI-
BopoTke KpoBH — 9,3 wmimonb/m; ACaT —
447,69 ME/m; KOK na anammsarope — 0,00 ME/n;
K — 3,64 mmons/it; Ca — 2,61 mmonb/ii; Na —
142 mmonb/m1; Mouesuna — 11,8 mmons/ir; Kpe-
atnauH — 129,37 mrmons/it; CPBb — 224,0 mr/m;

OAM ot 24.09.2019 uumuHApH THATUHO-
Bble — | B 1/3p; SnHTENNH MIOCKUN B MOYE —
6 B 11/3p; SpUTPOUUTHI — | B 11/3p; JCHKOIUTHI
B Moue — 8 B 11/3p; O6enok B moue — 0,165 1/m;
IITI0K03a B MOYe — 0 MMOJIB/JT; OTHOCUTEIbHAS
IJIOTHOCTH (yAeNbHBIA Bec) Mouu — 19; mpo-
3pauHOCTh MOYM — MPO3pavyHasi; [BET MOYU —
OJIEHO — JKEJITBIN; CIIU3b B MOUYE — ++;

pesyc-dakrop — Rh+ (momoxurenbHbIi)

HHcmpymeHmafszble UCcne0o8anus

OKT ot 24.09.2019 . CunycoBast TaXuKap-
musi ¢ YCC 182yn/mMun HopmainbHOe TOJI0%Ke-
HHE 971. OCHU. 3aMEJICHUE BHYTPHKEITYIOUKO-
BOT'O IIPOBEJICHUSL.

Pentrenorpadus o030pHas OpraHoB Tpyi-
HoH kiyeTku oT 24.09.2019 3axnrouenue: Ilo-
JIUCETMEHTapHas THEBMOHUS IIPAaBOTO JIETKOTO.

9x0KC ot 24.09.2019 1. 3axmrouenue: Co-
KpaTHTEIbHAs CIIOCOOHOCTh MHOKap/a Coxpa-
uvena. YCC 176 yn/muH.

OKI' or 25.09.2019 r. 3akmrouenue: Ta-
xukapaust YCC 171 yn/mun. [opusoHTansHOe
MOJIOKEeHHE 371. ocu. PuOpMIIIAIHS TIpencep-
nuid. [lepenauii pacipocTpaHeHHBIH HHPAPKT
MHOKap/Ia JIEBOTO >KEITYI0UKa.

OxoKC ot 25.09.2019 r. 3axnroueHue:
Junaranus neBBIX OTAEIOB cepana. Perypru-
Tauus Ha MUTpajdbHOM K. | cT. Iuactonuue-
cKast TUC(YHKITUS JIEBOTO kemymouka. Cokpa-
TUTENIbHAST CIIOCOOHOCTh MUOKapja CHIKEHA
(49,1%). UCC 158 yn/muH.

OKI' or 25.09.2019 r. 3axmtoueHue: Ta-
xukapaust ¢ YCC 146 yn/mun. Tpeneranue
npeacepauit ¢ AB mnpoBenenuem 2:1. Topu-
30HTaJIbHOE TMOJIOXKEHUE 3J1. ocu. llepenHuii
pacnpocTpaHeHHbINH HH(PAPKT MUOKAp/Ia JICBO-
TO KEITyJ0UKa.

OKI ot 26.09.2019 r. 3axmouenue: Bpems
08.15 Temneparypa Tena 39 rp. Tpeneranue
TIpeCePIrii ¢ MPOOSKKAMH TTapaKCU3MATBHOM
taxukapann, YCC 200-120 yn/mun. OTkiione-
HUE dJI. 0cH BIpaBo. [lepexanii mAPAPKT MHO-
Kap/ia JIEBOTO YKeITyA0uKa KeTyI0uKa.

OKI' or 26.09 r. 3axmouenue: Bpems
11.30. Temneparypa tena 37,2 rp. CunycoBast
taxukapaust ¢ YCC 136 yn/mun. Metabonuye-
CKHe HapyIlIeHus B Muokape. Hexkoropoe cHu-
skeraue cermenta ST V3-5.

OKI" or 26.09.2019 12:20. 3akmiroueHue:
Bpems 12.00. Temneparypa tena 36,4 rp. Cu-
HycoBasi Opaaukapaust 105 yn/muH. Hopmais-
HOE TTOJIOXKEHHUE 371. 0cH. MeTabomuiecKkue Ha-
pylienns B Muokapze. Hexoropoe cHmkeHue
cermenta ST V4-5.

OxoKC ot 26.09.2019 r. 3axmroueHwue:
Junarauus JIeBbIX OTAENOB cepaua. Perypru-
Taluus Ha MUTpajdbHOM K. | cT. uactonuue-
ckast nucyHKIHS JIeBoro xemymnouka. Cokpa-
TUTENIbHAsl CITIOCOOHOCTh MHOKap[a CHIDKEHa
(®U 53,2%). YCC 150 yn/mumn.

KOHchlbm(lquﬂ cneyuaiucnos

Kapmuomor (25.09.2019). 3akmtoucHue:
Hudapkt Muokapa ¢ moabeMoM cermenTa ST,
NepeHul pacnpocTpaHEHHBIA, OCTpas cra-
nust. Gudpwmsiius npencepauii. HK 11 A

Koncynpramust: Hespormarosor (24.09.2019).
3axmouenne: [lociiecTBUST TUTTOKCHYECKOTO
nopaxxenuss [IHC na ¢one ocnoBHoro 3ado-
neBanusi. OTEK TOJOBHOTO Mosra. Bomy mber,
1a3a OTKPBIBAET, COHJIUBBIA. YUUTHIBAsA OJIHO-
KpaTHbIE CYJIOPOTH Ha (OHE THUIOKCHH pPEKO-
MenaoBano: Manurton 15% — 0.5-1.0 r\kr\c.
c mocneaylommM BBeaeHHeM Dypocemuna
0.5-1.0 Mr\kr.

Koncympranus: Hedpomor (26.09.2019).
3axmouenne: Ilpepenansnoe OIIIl.  Cra-
st R-1. (CK® 31-41 mu/mus. o dopmyne
IBapma). IIpepenansuoe OIIII B pamkax mo-
JIMOPTaHHOW HEJI0CTAaTOYHOCTH. PekomeH[o0-
BaHO: lIpomomkute Tepamuro, oOCIIeTOBaHUS
B IIpekHEM 00bEéMe. Jo3upoBka aHTHOAKTEpU-
aJpHBIX TpemapaToB ¢ yaétom CKO.

Koncynpramust: Kapmuoxupypr (26.09.2019).
3akmoueHne: MH(bapkT MuoOKap/a ¢ moabeMOM
cermenta ST, mepenHuil pacnpocTpaHEHHBIH,
ocrpasi cranusi. [lapokcnzmanbHas GUOPUILIS-
s npencepanii. ALCAPA? HK 1T A.

Koncynpramus: ®rtusuarp (25.09.2019).
3akmouenue: [lomucermenTapHasi THEBMOHUSI.

Koncynpranust: Odransmoror (28.09.2019).
Jwuarnoz: OW — YacTuuHblii 1arodraabM.
Octppiii kKOHbIOHKUBUT. CCI. AHruonarus cert-
YyaTku. PeKkoMeHI0BaHO: p-p JICBOMHLETHHA
0.25% mo 1 xaruie-4p/n B 00a 11a3a B TEUCHUE
5 mHEH, MpoMBIBaHUE KOH-HOH TIOI0CTH (13 pac-
TBOPOM — 8 P/l B TEUCHHE HENICITH.
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Koncynsranus: Odransmonor (12.10.2019).
Huarnoz: O — AHruonarusi CeT4aTKu.

Koncynprarus: Amreprosor (09.10.2019).
7KamoOs! Ha chITIb HA TeJe B TeYEHUE HECKOIIb-
KUX OHEH. V3 anaMmHe3a: AJUIeproiorndecKuit
aHaMHE3 JI0 HACTOAIIEr0 BPEMEHH CITOKOEH.
OOBEKTUBHO: Ha KOXKE TOJIGHH CJIeBa MMEeT-
cs enuHuyHas Oymia B auamerpe 1.0%1.0 cm
C TIPO3PAYHBIM COJIEP’KUMBIM BHYTPH.

Huarnos: Cunnpom CtuBeHca-J[>koHCOHA.

Jleuebnunie pexomenmaruu 1. ['mmoamtep-
rerHas aueta. 2. B\ JlekcameTa3od mo 4 mr
x 4 p\n. 3. gepe3 por Jloparan 10 Mr mo 5 mMr
(1\2 1) x 1 p\n — 10-15 gneit. 4. HA KOKY:
M.Moznepm 0.1% x 1 p\n — 10 KynmupoBaHUs
ceimy. 5. HaOmoenne B TuHAMUKe.

Koncympramms:  Xupypr (12.10.2019):
Cocrosiane Tspxenoe. Ha o63opHoii Pentren
OpraHOB OPIOIIHOW TOJIOCTH: TEpe pa3ayThlie
netnu kumednuka. Ha Y3U opranoB Oproii-
Hoii rtostoctr oT 12.10.19 1. — ¢cBOOOIHOM KU -
KOCTH B MaJIOM Ta3y HeT. B ycrmoBusx peanu-
MAaIMOHHOTO 3aJj1a, IPOU3BE/ICH JIATIOPOIIEHTE3,
cepo3Hasl JKUAKOCTh. ['HOWHOrO M KaJoBOTO
OT/IeIsIeMOro HeT. PeOeHOK B anbHEHIINX XU-
PYPTHYECKUX MAHUIYISIUSX HE HYKIACTCA.
PexomennoBano: Ilpopomkute neuenue. Ctu-
MYJISIHS KUIIEYHUKA.

JanHple 00BEKTHBHOTO
32 26.11.2019 .

T%: 36.6 Ilynasc: 114 AJl Bepx.: 97 ALl
HwxkH.: 60 Carypanus: 97 %

CocrossHue Ha (OHE JICUCHHUS C TTOJIOKH-
TeabHOM nuHamMukod. CaMOuyBCTBHE CTpa-
maet 3a cuét JIH 3 ct, mopaxenms LIHC, nnH-
Tokcukanuu. 3pauku OD=0S, xopHealbHBIN
peduiekc coxpaHéH. YpOBeHb CO3HAHUS U HE-
BpPOJIOTMUECKUI CTaTyC MpEeXHHE. DHTEPalib-
HBII O0BEM mMTaHUS YycBauWBaeT. Temmepa-
Typa Tella Ha HOpMalbHBIX nudpax. KoxHbie
MOKpOBBI  OnmenHoBathie. KokHas —cxiazka
pacnpaBiserca. CanuBanus — JOCTAaTOYHAs.
[IpoBonuTcs pecnupaTopHas MOAJEp)KKa arl-
naparoM MonnalT75 B pexume SIMV, UJI 18,
J0O 120 mu., PEEP 5,I:E 1:2, Tin 0,5, 0250 %.
AyYCKYNBTaTUBHO B JETKUX KECTKOE JIbIXaHUE,
MIPOBOAUTCS ¢ 00EUX CTOPOH. XPHUIIOB HET. [e-
MOJIMHAMHYECKHE TI0Ka3aTeN OTHOCHUTEIHHO
crabunpHble. JXuBoT Msrkui, noanyt. [lepu-
CTaJIBTHKA KHIIEUYHUKA BhICTyIIHBaeTcs. CTyin
OJTHOKpPATHO, CaMOCTOSITeNLHBIA. Moueuciry-
CKaHHNe CBOOOIIHOE.

ocMmoTpa

BriBoanl

I/ICXOI[H M3 BBINICU3JIOKECHHOTO MBI COCTa-
BUJIK CJICAYIOIIYH JIOTUYCCKYIO IIOCJICa0Ba-
TCJIIBHOCTb PAa3BUTUSA OCIIOKHCHUN npu CTe-

HO3€¢ TopTaHu Ha (OHE JAPUHTOTPAXCHTA.
OCHOBHBIE OCIIOXKHEHHS JJAPUHTOTPaxenTa Ka-
caroTcsi OpOHXO-JIEeTOYHOM cuctembl. MHpek-
1Sl BEPXHUX JIbIXaTENbHbIX MYTEH UMEET TCH-
JICHITMIO OITyCKAaThCSl B OPOHXH M JIETKHE, YTO
BBI3BIBAET TNPHUCOEAMHEHNE TPaxeoOpOHXHTA,
a0CTPYKTUBHOTO OpPOHXHUTA WM MHEBMOHUHU.
V 1aHHOrO MalMeHTa YK€ Ha BTOpbIE CYTKH
pa3zBwiack nmHeBMOHMs. Jlanmee HapacTaromas
TSOKECTh COCTOSIHHS TIOBJIEKJIA 3a COOOW TH-
ITIOKCHUIO CEPJIECYHOM MBIl U KaK CJIEACTBUE
pasBuTHEe WH(ApKTa MUOKApJa C IOJHEMOM
cermenta ST, mepenHuit pacnpocTpaHEHHBIH.
Oubpwusinua npeacepauii. HK 11 A, du-
JATalus JIEBBIX OTHENOB cepiaua. Tak ke ru-
MMOKCHYECKOE COCTOSHHE TIOBJIEKIO 3a c0o00it
nmopaxkeauss [[HC u orek romoBHOTo Mosra.
HewussecTHBl B IOJIHOM O0OBEME MAHHBIE O-
TOCIIUTAIBHOTO aHaMHe3a: NPUMEHsSEMBbIe Jie-
KapCTBEHHBbIE CPEJCTBA, TaKTHKa OKa3aHUs
HEOTI0XKHOU moMoIu. Onupasch Ha BBIBOJIBI
Hedponora — peOEHOK MOCTYMWJI B COCTOS-
HUU oOe3BokmBaHusA. Ha ¢oHe mommopraH-
HOW HEJO0CTAaTOYHOCTH Pa3BMIIACh MpEepeHalb-
Hasg HeJocTaTouyHocTh. Ho cBoeBpeMeHHOe
MOCJIEZIOBATENIbHOE OKa3aHUE MEIUIUHCKON
MOMOIIIM Bpa4aMH JETCKOW OOJHHHMIIBI, aJeK-
BaTHOE M KOPPEKTHOE NMPUMEHEHHE JIEIeOHBIX
MEPOIPUSATUN U JICKAPCTBEHHBIX CPEJCTB MO-
3BOJIWJIO CTAOWIIM3UPOBATH COCTOSIHUE MAallv-
€HTa U BECTH C ITOJIOKUTEIbHOM JUHAMUKOM.
Onuparoch Ha BBILIEU3I0KEHHOE MBI CIIENAIN
3aKJIFOYeHHE 00 aKTyallbHOCTH Halllel paOoThlI.
Briu paccMOTpeHbl BasKHbIE BOIIPOCHI 110 1Ua-
THOCTUKE M OKa3aHHUIO MOMOLIM IPHU OCIIOXK-
HEHHOM JIapUHIoTpaxeute. JJaHHbI MaTepuan
MHQOpPMaTUBEH Kak JJIsl Bpadel CcTaluoHapa,
Tak U U1 Bpaded aMOyJaTOpHO-IIOIUKIHMHH-
YECKOU CITY>KOBI.
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B3ANMOCBA3b COIIUO®OBU U TUTIA TEMIIEPAMEHTA
Y CTYAEHTOB 1-3 KYPCOB III'MY, IITATY U IITHUY

JlyceBuu A.U., lllepbaxkoBa E.C., 'aneesa E.P.
@I'BOY BO «IIIT'MY um. akademuxa E.A. Baenepay Mun3zopasa Poccuu, Ilepws,
e-mail: anastasia.lysevich@gmail.com, agentkat19@yandex.ru, ganeevaperm@mail.ru

B Hamiem o0uiecTBe akTHBHO (pOPMUPYETCS UIeall BBICOKO KOMMYHHKATHBHOTO W MHUIMATHBHOIO YEJIOBE-
ka. OJIHAKO pa3BUTHE TEXHUYECKOTO TIPOrpecca BeeT K YMEHBIICHHIO KOHTAKTOB MEXK/Ly JTI0ibMH. W mocreneHno
y COBPEMEHHOTO YeJIOBEKA yCHIIMBACTCS CTPaX ObITh OTBEP)KCHHBIM M BBICMESIHHBIM, OITACHOCTH MyOIMYHOTO yHHU-
JKEHHSI, 9TO BBIXOAHUT Ha IIEPBOE MECTO, OIEpexkasi CTpax cMepTH, 60in. YacTo 1o HE3HAHHEO MPOSIBICHUS COLIMO-
(bob6uu o OTHOCAT K YepTaM Xapakrepa, He IMojlydasi JOJDKHYIO Tepaluio BOoBpeMs. BeiieicTBie 3Toro MoryT
BO3HHKHYTb PA3JIHYHbIC BTOPHYHBIC HIIH KOMOPOHIHBIC 3a00/ICBaHMs1, HAYHHAS OT KOMOPOMIHON IENpPEeCCHH U 3a-
KaHYMBas O)KUPECHHUEM. TeMIIepaMeHT, COLMAIbHOE MOJI0XKEHHE, MT0JI BO MHOTOM OIPEACISIFOT MECTO MHANBUILYY-
Ma B 00LIeCTBe U BIHAIOT Ha GopmupoBanue ctpaxoB. C LENbi0 BBISIBUTH 3aKOHOMEPHOCTH MEK/Y COLMAIbHBIMU
(boOUAMH U yCTOSBIIMMUCS KDHTEPUSAMHU Pa3IeICHIs JIIOCH Ha ONpPEIeICHHbIC TPYIIIbI ObLIA BBIIOTHEHA JaHHAS
pabora. B npoBeseHHOM HCCiIe0BaHUH cpeay ydamuxcesi BY30B onpenesieH TeMIIepaMeHT M OLCHEHbI PH3HAKH
couro(oOun. BeIsIBIIEH BBICOKHIT IPOLEHT BCTPEYAEMOCTH Y CTYACHTOB COLUAIBHBIX CTPAXOB. BOJIbIIE MOTOBHHBI
U3 HUX MMEIOT CIalblil TUIT TeMIepaMeHTa. MakCHMalIbHO BBIPAKEHBI MPU3HAKH COLMO(GOOHH CPEan CTYICHTOB
MEAMIMHCKOTO YHUBEpcHUTeTa. J[eBOUKH Yallle OTMEUarT y cebst mo00HbIe siBiaeHus. OKOIO MOJOBHHBI PECIIOH-
JICHTOB HETOYHO OLICHHBAIOT COOCTBEHHBII TEMIIEPAMEHT M CPEH HUX TAK )K€ BBISBICH BBICOKHII yPOBEHb PUCKA
(opmupoBanus coroGoou.

KarodeBble ciioBa: couuaabHbie Gooun, Gpoduu, TN TeMIEPAMEHTA, CTYIEHTbI, B3AaMMOCBSA3b, 110J1, BO3PacT

RELATIONSHIP OF SOCIOPHOBIA AND TYPE OF TEMPERAMENT
IN STUDENTS 1-3 COURSES OF PSMU, PSATU AND PSU

Lusevich A.IL., Shcherbakova E.S., Ganeeva E.R.
Perm State Medical University named after E. A. Wagner» of the Ministry of Healthcare of the Russian
Federation, Perm, e-mail: anastasia.lysevich@gmail.com, agentkat19@yandex.ru, ganeevaperm@mail.ru

In our society, the ideal of a highly communicative and initiative person is actively being formed. However,
the development of technological progress leads to a decrease in contacts between people. And gradually the fear
of rejection and ridicule increases, the danger of public humiliation increases in modern man, this goes to the first
place, ahead of the fear of death and pain. Often, out of ignorance of manifestations of sociophobia, people attribute
to character traits, not receiving proper therapy on time. As a result of this, various secondary or comorbid diseases
can occur, starting from comorbid depression and ending with obesity. Temperament, social status, gender largely
determine the individual’s place in society and affect the formation of fears. In order to identify patterns between
social phobias and established criteria for dividing people into certain groups, this work was carried out. In the study,
the temperament was determined among the students of high schools and the signs of sociophobia were evaluated.
A high percentage of occurrence among students of social fears was revealed. More than half of them have a weak
type of temperament. The signs of sociophobia are most pronounced among students of a medical university. Girls
are more likely to notice similar phenomena. About half of the respondents do not accurately assess their own
temperament and among them a high level of risk of the formation of sociophobia is also revealed.

Keywords: social phobias, phobias, type of temperament, students, relationship, gender, age

B namrem obmiecTBe akTHBHO (hOPMUPYET-
sl MJieall BRICOKO KOMMYHHUKAaTHBHOTO U MHU-
OUaTUBHOT'O YCJIOBCKA, KOTOpBIﬁ 0e3 JUIIHUX
mpo0dieM MOXET TMpPeoaoieTh HeraTUBHbBIE
OLICHKHM OOIIeCTBa, HO B TO € BpPEeMsl OpHEH-
TUPOM B COLHMAJILHOM IOBEIEHUM OOLIECTBO
BBICTABJISIET HENPUMEYATEILHOTO Tpak/IaHu-
Ha, HE MMEIOIIECTO CBOETO WHINBUAYAIHHOTO
MHeHUs. OTpOMHBIA BKJIaJ B YMEHBIIECHHE
KOHTaKTOB MEXK]y JIIOAbMH BHOCHT CTPEMH-
TEJILHOE Pa3BUTHE TEXHUYECKOTO IMporpecca,
cepBUCHbIe ciyxObl. U mocTeneHHo Ha mep-
BBI ITaH Y COBPEMEHHOTO UEeJIOBEKA BBIXOJIST
y)XKe He cTpax cMepTH, Oomm, a cTpax OBITh
OTBCPKCHHBIM U BBICMCAHHLIM, OIIACHOCTH
MyOIUYHOTO YHIDKEHHS. DTH ONaceHHs U To-
clleiyrolee HexXelaHue KOHTaKTHPOBaTh € CO-
LLYMOM TOJIKAeT JIIOAEH Ha yTh OOMHOYECTBA,

a HepeaJM30BaHHblE aMOMIMU elle CHIIbHEe
MTOJIABJISTIOT M TIOHIDKAIOT CAMOOIICHKY [ 1, . 3].
Paznuunble cTpaxw TpecieayroT 4YeloBeKka
C IpeBHUX BpeMeH. Bcerma iau cTouT cyuraTh
cnocoOHOCTh 0osAThCs maronorueid? 1 ects mu
BO3MOKHOCTh M30aBUTBCS OT MYYHUTEIBHO-
ro cTpaxa?

HecomHeHHO, TeMIepaMeHT uelloBeKa
BO MHOTOM OITPEJICIISIET €r0 MECTO B OOIIECTBE
1, BEPOATHO, MOXKET BIHSTH Ha (pOpMHUpOBaHUE
pasMuHBIX cTpaxoB. CBeneHUs O B3aUMOCBS-
31 TeMIIepaMeHTa 1 coroGoOuii B TUTEpaTy-
pe KpailHe CKy[IHbI U IPOTUBOpEUUBLI. B psne
UCCIIC/IOBAaHUM I10Ka3aHO, YTO MEJIAHXOJIHKH
CO ca0bIM THIIOM HEPBHOW CHCTEMBI ILIOXO
COIIPOTHBJISIFOTCSL BO3JCHCTBUIO pa3ipakKUTe-
Jell BHEIIHEW cpelbl, UMEIOT ObICTPO MCTO-
[IaeMble HEPBHBIC MPOLECCHl U TOABEPKECHBI
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(dopmupoBanuio HeBpo3oB. Jlomu ¢ TakuMm
TEMIEPaMEHTOM H30eraroT O0IIeCTBA U UIILYT
YEJMHEHHUS, a, CIIC0BATEILHO, CKJIOHHBI K BO3-
HHUKHOBEHHIO (oOmid. [2]

O connanbHBIX GOOUIX HEOOXOAMMO TOBO-
pHUTh, JIFOAM YaCTO MO HE3HAHUIO MX OTHOCST
K yepTaM Xapakrepa, He 3aJJyMbIBasiCh, 4TO Ta-
KYIO MOJICJIb TTOBEJICHUSI MOYKHO H3MEHUTD, YTO
C OTUM MOXKHO W HYXHO 00poThcs. C IeNbro
BBISIBUTH 3aKOHOMEPHOCTH MEX/Y COLUATBHbI-
M (HOOMSIMH W YCTOSIBIIUMHUCST KPUTEPHUIMHU
paszeneHus JIIoNeil Ha ONpe/eNICHHbIE TPYIIIbI
OBLIO BBHIMOIHEHO JAHHOE HUCCIIEIOBAHUE.

Llenp uccnemoBanms: IPOBECTH AHAIIN3 JIH-
TepaTypHBIX HCTOYHUKOB MO HHTEPECYyHOIei
Hac npobieMe. OLEHUTh PEakIUio CTYICHTOB
MEPMCKUX BY30B B Pa3lIMYHBIX COIHATBHBIX
CUTYyalMsIX, ONPEACIUTh THUI TEMIICpaMEHTa
U BBISIBUTH UX B3aUMOCBSI3b.

MarepuaJibl H MeTOAbI HCCJIeTOBAHMS

B 106poBOIBHOM aHOHMMHOM HCCIIEIOBA-
HUH IPUHUMAIY Y4aCTHE CTYACHTBI HEPMCKHUX
BY3os: III'MY, IITATY u III'HUY. Ilpoiitn
AHKETHPOBAHHE COTIIACHIIOCH 75 CTymeHTOB 1,
2 u 3 kypcoB. Ormpenenenne TeMrepaMeHTa
MIPOBOJIMIIM C TIOMoOIIIbI0 TecTa Aifzenka. Ilo-
MHMO 3TOT0, KQKIOMY HCIIBITYEMOMY Ipel-
Jarajioch Iepei TEeCTUPOBAHHWEM OLCHUTb
COOCTBEHHBIN TemmepameHT. i yTouHeHUs
HaJTMJHS WIA OTCYTCTBUS COITMO(POONH, a TaK-
e OLIEHKH €€ CUMITTOMOB ObIJIa UCIIOJIb30BaHa
mkana JleiiboBuna. YUuThIBalICS MMOT M BO3-
pact ucnbiTyeMbIX. [laHHbIe 3aHeceHbl TabIu-
1y U o0paboTaHbl HpU MOMOILM MPOrPaMMBbI
Excel. [Ipu 00630pe muteparypbl 00pamairochk
BHUMAHHUE Ha THONATOI€HETUYECKHUE ACTIEKThI
(dhopmupoBanust corrohoOui.

Pe3ynbrarhl Hceae10BaHus
U UX 00CYy:KIeHue

O030p nUTEpaTYPHI.

Tak uto x)e Takoe «hoOus»? Dobdbus —
9TO HABS3YMBBIA CTPaX, KOTOPBIA IOSBISET-
Cs y JIFONeH B KaKOM-TO KOHKPETHOM oOcTa-
HOBKE M COIPOBOXKIACTCS OMNpEICICHHBIMU
BETCTAaTUBHBIMH CHUMIITOMaMHU  (y4alleHHOE
cepaueOueHne, OAbIIIKa, MOTINBOCTD, TPOXKb,
TOJIOBOKPY>KEHHE, TOIHOTA) U JKEJTaHUEM H3-
0exaTb MOAOOHYIO CHUTYallMid WINA CKPBITHCS
ot Hee [3, 4].

EcThb pa3subie criocoObl KIIaCCUPHUIIMPOBATH
HEOOBSITHOE MHOXKECTBO (hoOuii uenoBeka. Ha-
MIpUMeEp, UX MOYKHO Pa3AeuTh UCXOs U3 pH-
YHHBI CTpaxa — 3TO Kiaccudukauus mno ¢ady-
ne crpaxa. [IpuBenem knaccudukamuio Goouit
no Kappapcapckomy:

—Crpax mepen pa3nuyHBIM TPOCTPAH-
cTBOM Oyab TO OTKphIToe (aropadoOus) wim
3aKpbIToe (KIaycTpodoous);

— Commododuuy;

— Hozohobun — cTpax nepen 60JIe3HIMH;

— Crpax cMepTu — TaHaToPoOus;

— Kontohobus — 00s3HB y IMOIIOBOTO aKTa;

— bosi3Hp HaHeceHWs Bpeaa OMU3KHUM ITO-
IIsSIM, a Takke cede (00CeCCHBHO-KOMITYILCUB-
HBIE CTPaxM);

— «Kontpactaeie (hobum» — 3TO cTpaxu
BOCIUTAHHBIX JIFO/IEH CIeNIaTh YTO-TO HETpH-
JINYHOE B OOIIECTBE;

— W mocnenssis rpymma Gpodododust — cTpax
TIepe/T CaMUM 9yBCTBOM cTpaxa [2, c. 2-4].

W3 BhIIIIe CKa3aHHOTO MOYKHO TIOHSTh, YTO
counooOuy 3aHMMAIOT HE TOCJIEIHEE MECTO
cpeau apyrux Oonee o4eBHIHBIX (opM cTpaxa.
Ho Tax Owio He Bcerma, connopoOuu BhIjIe-
JIWTM B OTACNIBHYIO TPYIITY B KOHIIE 1960-X IT.
Ha nanfasIif MOMEHT 3TO OTICIbHAS HO30JIOTHS,
Bxoxsmas B MKB-10, umeromasi cBou qxarto-
CTHUYCCKHE KPUTEPUU H METUKAMEHTO3HOE Jie-
yeHne. [lauM Tak jxe U UM 4eTKOe OIpeiene-
Hue [1, c. 10].

Conmododbust — 310 3a00JIeBaHHE, KOTOPOE
NPE/ICTABIISIET HEMOTHBUPOBAHHYIO — OOSI3Hb
KaKoOH-IM00 OOIIECTBEHHON HESITEIILHOCTH,
a TakKe JObIX JCHCTBUMN, CBA3aHHBIX C IPH-
BJICYCHHEM BHHUMAaHUS COIUYMa WM JaKe
MPOCTOTO OOIIEHUSI C HE3HAKOMBIMHE JTFOIEMHU.
B o6miem, 3TO0 BBEIpakaeTcs B CTpaxe OBITh
B LICHTPE BHUMaHUS, B ONIACCHUSAX HEraTHBHO-
TO pearupoBaHusl OT COIMyMa U B W30EraHuu
MTOXOXKUX CUTYAITUH.

Ecnu BoBpeMst He 00HApYKUTh TAHHOE CO-
CTOSHUE W HE TPOBECTH COOTBETCTBYIOIIYIO
TEpanuio, OHO MOXET JJOCTAaTOYHO CHIIBHO
CHHM3HTH TPYAOCHOCOOHOCTh 4enoBeka. Bos-
HUKasl elle B paHHEM MOAPOCTKOBOM BO3pac-
TE€, 3TO PAcCTPOHCTBO MOXKET COMPOBOKIATH
JII07IeH B TeueHue Bcel ku3HU. YacTo ero mo-
SIBIICHUE CBA3BIBAIOT C BO3/ICHCTBHEM Ha YeJIO-
BeKa HeOIaronpuATHBIX IICUXOTEHHBIX U COIHU-
anbHBIX (akropos. [IpoBonmpoBarh pa3BUTHE
JTAHHOTO PacCTPOMCTBA MOTYT ONpe/eIeHHbIE
cuTyauun (caada dK3aMeHa) JTUOO KOHTAKTHI
C HE3HAKOMBIMH WJIM BBIIIECTOSIINMHU Ha CO-
[IUABHOM JISCTHHIIE JTFOABMU (yUUTEIS, dK3a-
MEHATOPhI) U JIaXKe C JUIIAMHU TTPOTHUBOIIOIOXK-
HOTO Tona [4].

Takoke 1u1s1 corooOuH XapakTepHO MHO-
JKECTBO BO3HUKAOIIUX BIOCIECICTBUU TICUXO-
MATOJIOTUYECKUX COCTOSIHUMN, TaK Ha3bIBAEMbBIX
koMopOuaHbIX. [lo manHbIM BcemupHOit op-
TaHWU3AIMHA TICUXWATPOB, colranbHas (Gooums
SBJSIETCSl TIPENIISCTBYIONIMM  3a00JIEBAaHUEM
y 70,9 % mnanueHToB ¢ KOMOPOUIHOM Jienpec-
cueit, y 76,7 % ¢ KOMOpOUMIHOW HApKOMaHUEH
ny 85% c KoMOpOUIHBIM aKOroau3MoM. Pan-
Hee JMarHOCTHPOBAaHUE W JiedeHHe coiuodo-
Owuit sIBIIsIETCS MPOPUITAKTUKON PA3BUTHS 9aCTO
BCTPEYAIOIIUXCS MPH 3TOM IMaTOJOTHM, TAKUX
Kak mpocteie ¢podun — 59%, aropadobus —
44,9 %, ankoronuzm — 17 %, 31m0ynoTpedieHus
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nexapctBamu — 17 %. Takxke umeercs onpese-
JICHHAS CBSI3b MEXK]y COLMAIBHBIME (POOUIMU
u oxupeHreM. CTOUT OTMETUTh, YTO YacTO I1a-
[MEHTHl HAYMHAIOT TIOJTY4aTh JIeYeHUe BTOPUY-
HO BO3HHUKIIETo 3a0oyieBaHMs. XapaKTepHbIE
JUIsL TAaHHOTO 3a00JIeBaHMsI MTOTIBITKY U30€XKAaTh
CUTyalli1, BbBI3bIBAIOIIWE TIPUCTYIILI CTpaxa,
U YHNOTpeOJCHHE TPAHKBUIIM3ATOPOB TOJIBKO
yCyTyONsIoT TeueHue 3adoneBanus [1, c. 12].

CrarucTuka IMOKa3blBAa€T, 4TO Yy JIIOACH,
CTpaJaloIMX cOnnopoOHei, ¢ y)ke pa3BUBIIN-
MUCA PA3JIMYHBIMHA KOMOpGI/I)Z[HLIMI/I COCTOsI-
HUSAMU, BEPOATHOCTH IMOIBITKH CaMOY6HI>iCTBa
B 5,73 pa3a BbllIe, YeM Yy OOJBHBIX TOJBKO
¢ cormoodmeti. [1, c. 13].

Ho crenyer B cBOIO ouepens pasrpaHU4H-
BaTh COIMO(OOHMH W BBICOKYIO COIHATLHYIO
TPEBOKHOCTb, @ TAKXKE COCTOSIHUSI TPECBOXK-
HOCTU B ONPCACICHHBLIX CUTYyalluAX. U3sBecT-
HO, YTO BCE JIFOJAM B PA3HOW CTENEHH MOTYT
WCIIBITHIBATh COLMANBHBIN cTpax. Hampumep,
B CUTYaIlUsX, CBA3aHHBIX C OIICHUBAEM WX JEH-
CTBUU OOIIECTBOM, C TPSIMOW KPHUTHKOH WX
IMOBCACHHSA, OTKAa30M HJIM BBICMCHBAHHECM YC-
JIOBEK MOXET UCIIBIThIBATH CTPAX, HO OH UMECT
CIIOPAINYCCKUN XapakTep W Tropas3lio MEHb-
e Je3alanTHpyeT HWHIWBUIA B OOIIECTBE,
HO BCE K€ MOXXET HECKOJBKO YMEHBIATh €ro
KayecTBO km3HHU. Ha3pare "yemoBeka comudo-
0OM MOYXHO TOJIBKO B TOM Cllydyae, €CJId CHJIa
NEPECIKNUBAIOIIUX UM 3MOIIPII7[ HEaaCcKBaTHa CH-
Tyalluu U TPUBOJUT K MOCTOSTHHOMY MX H30e-
ranumo [1, c. 19].

Crout 0OpaTHUTh BHMMaHHE Ha JWArHoO-
CTHKY COITHATBHBIX (oOuii. TouHbIN nrarHo3
Yy nmanueHTa YCTaHOBUTH MOXKCT TOJIBKO Bpayd
Ha OCHOBaHHMH kasio0, HAOIIOJCHUS, OIpPOCa,
AHKETHPOBaHUs, TecTupoBaHus. OOs3aTelb-
HOE YCJIOBHE — COCTOSTHHE TallieHTa He JJOK-
HO MIMETh APYTYIO MPUYHMHY TIOSBICHUS CTpa-
Xa, IPyroe paccTpoicTBo.

JledeHue MpOBOAAT C TOMOINBIO (apma-
KOTCpaIrunu noz O6$I321TCJII)HI)IM PYKOBOACTBOM
kBaM(uIupoBaHHOro Bpaya. K yiekapcTBeH-
HBIM TIpernaparam, UMeromuM 3(pPeKTHBHOCTh
B OTHOIIIEHUH JAHHOTO 3a00JIeBaHMS, OTHOCST-
CSl CPENCTBa, HEHTPATU3YIOIME MOHOAMHHO-
OKCUJA3y B LIEHTPAJIBHONH HEPBHOH CUCTEME,
MIPUHAJICKAIUE K KJIACCY OOpaTUMbIX WHTHU-
OUTOPOB MOHOAMHHOOKCH1a3bl. OHU yalle uc-
TIOJIE3YIOTCSI B COBPEMEHHOH MPAKTHUKE B BUILY
HE TOJIBKO BBICOKOH d(h(PEKTUBHOCTH, HO M OT-
CYTCTBUSl KAaKUX-JTHOO 3HAYUMBIX MOOOYHBIX
SIBICHUH TIPU JIOJITOBPEMEHHOM  yIOTpebIie-
aun. Ilo oxoHyaHum TNEPBLIX JBYX MECALCB
OIICHUBAIOT PE3YJbTaThl TEPAIlUU, YMCHbIIIE-
HUE€ CHMIITOMATHKH Y TIAIIUEHTA U TTPOBOTUTCS
KOPPEKTHPOBKA JICUEHHS.

Menee 3Gh(EKTHBHBIME SBIIIOTCS  TIpe-
naparbl OEH30/IMa3elMHOBOrO psijia. [laBHas
OIMAaCHOCTb UX MPUMCHCHUS COCTOUT B pPa3BU-

TUU (PU3NYECKOW 3aBHCHMOCTH, MOITOMY Ha-
3BaTh UX IperaparaMu BeIOOpa Helb3s. Takke
MOTYT OBITh HCITOJIB30BaHbl AHKCHOIOIUTHKU
HeOEH30/IMa3eITMHOBOTO Psijia M CEJICKTHBHBIE
WHTHOUTOPHI 0OOPATHOTO 3axBaTa CEPOTOHWHA.
Oxkasanue kakoro-inbo 3ddekra Oera-0OmoKa-
TOPOB Ha OCHOBHOH MaroreHe3 3aboJeBaHUs
elle MpPEACTOUT BBIACHUTb, HO HEJb3S OT-
pUIlaTh WX BIUSHHE HAa TPUCTYIBI TPEMopa,
TaxWKapAWH, KOTOPHIE MOTYT WCIBITHIBATh
MAIAEHTHI [5].

CrouT He 3a0bIBATH, YTO IICUXUATPHUECKOE
JIeYeHNE TaKUX OOJMBHBIX B OCHOBHOM HaIlpaB-
JICHO Ha M3MEHEHHME WX COLHMAaJbHBIX yCTa-
HOBOK, TIPUBEAIINX K PaccTpoHcTBY. B aTom
MAIMeHTy MOXET TOMOYh KOTHHUTHBHO-TIOBE-
JIeHYecKass Tepanus, BKIIOYAIOMas TPYIIIo-
BYIO, IJI¢ TAIMEHTaM OKAa3bIBACTCS JOJKHAS
MOJIICP>KKA B JieueHuu [6].

Counmanbueie Gpodbun — 310 mpobdiema co-
BPEMEHHOTO O0IIECTBA, KOTOPAst C KaXK/IbIM IO~
JIOM TOJIbKO HabupaeT 00opoThl. Kak mpasuiio,
Yy MYXYUH COIMaJibHAsl TPEBOTa BCTPEUAETCS
pexe, 4eM y JKeHIIMH. Taxxke, 0oJblle BCEro
conroGoOUHU TOABEPIKEHBI JIIOIU C BBICOKUM
YPOBHEM 00pa30BaHHUS.

Jns moHmMaHus Maciirtaba pacmpocTpa-
HEHHOCTH TIPUBEIEM HEKOTOpHIE CTaTHCTHYe-
ckue nanuele. B xone EBpomneiickoro ucciuemno-
Banus (ESEMeD) Obiio BeisiBIIeHO, uto 14,4 %
HaceJIeHusl cTpajaloT nemnpeccueit u 16% —
TPEBOKHBIMH paccTpoiicTBamu. bosee uem
60% manMeHToB C Pa3sNUUHBIMU  (HoOMIMH
MMEIOT KOMOPOUIHYIO AETIPECCHIO. A B HCCIIe-
noBanuu Epidemiologic Catchment Area oOHa-
PYKUIJIOCH, YTO YUCIIO OOJNBHBIX C COMAIBHBI-
Mu podusimu 2,4 %. Kaxapiii rox Ha JieueHue
JIENPECCUBHBIX paccTpoicTB BoiaenseTcs 100,
a Ha JICYCHUE TPEBOXKHBIX HapyleHui 40 mupz
eBpo [7, c. 90].

Co06CTBEHHO HCCIIeIOBaHNE.

Cpenuuii BO3pacT peCcIioHICHTOB COCTABHII
20 £ 0,6 net, cpenu Hux 76 % neByriex u 24 %
foHoumH. [Ipu TecTUpoOBaHWU BBISBICHO, YTO
B MEJIUITTHCKOM YHUBEPCHUTETE OOJIbINast 4aCTh
CTYIEHTOB TIPE/ICTaBI€HA MEIaHXOJIUKAMHU
(35%), cpenu GUITOIOTOB KIIACCHYECKOTO YHH-
BEPCUTETA KOJIMYECTBO XOJICPUKOB M MEJIAHXO-
JIUKOB OKa3zaloch paBHBIM (43 %), a B arpap-
HO-TexHoNornueckoM BY3e Oonbinyio 4acTb
coctaBui xonepuku (46 %). bonbiras gacTh
JUI] YKEHCKOTO T0JIa SIBJISIFOTCSI XOJEepUKaMHU
(43%), a cpenu My)X4uH MpeodnamaoT ¢uer-
Matuk (32 %). Ilpu 3TOM y MOJIOBUHBI UCTIBI-
TYyeMBIX CaMOOLIEHKa TeMIIepaMeHTa COBMaJia
C ONpe/IeIeHHON PH TECTUPOBAHHU.

V 57 % y4acTHUKOB UCCIEIOBaHUS COLIUO-
¢oOus He oOHapyxena. OctaBmmecs 43 % oT-
MeJaloT y cebs MpU3HAKK CONHMATBHBIX CTpa-
XOB B pa3HO# creneHu BbIpaxeHHOCTH (11 %
YeJIOBEK C OUeHb CHJIbHBIM YpoBHEeM). Bouib-
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mas 4acTb WX 00y4aercss B MEIUIMHCKOM
yauBepcutere (65%). llpumedarensHo, 4TO
Cpean Il ¢ NpHU3HaKaMu counodoOum nse
TPeTH CTyAEHTOB BceXx BY30B pamukaipbHO
HEJIOOIIEHWJIM CBOM TemrepameHT. B rpyre
yyaIuxcsi, UMeronmx (Gpoouueckue MmposiBie-
HUS, MEJTAHXOJIIMKH BCTPEYAIOTCS JTOCTOBEPHO
yarne (62 %), ueM cpeu U] He OTMEYAIOIINX
y cebs ctpaxu (p < 0,05).

[Ipn cpaBHEHUHM pPeE3yIbTaTOB ONPOILICH-
HBIX TOJIBKO 2 CTYNEHTOB JXEHCKOIO II0ja
HE OTMEYaeT HHUKAKUX IPHU3HAKOB COIHAJIb-
HBIX (hoOuii, a 14 % MMEIOT OUCHb CHITBHYIO HX
BBIPAKEHHOCTh, IIPU 3TOM CpEIU MaJBIMKOB
y 84% orcyrcTBytoT counodolbuu, a ¢ sSpKo
BBIP@)KEHHBIMHM TNPHU3HAKAMHU CTYJCHTOB HET.
[Ipu aHanmu3e OTBETOB PECIIOHICHTOB OTMe-
yaeTcs CIeaylomas rpajanus MNpru3HaKoB CO-
nuaneHbIX Gooduii: 91% canrBuHukoB, 75%
XOJICPHKOB, 55 % daermarukos u 30 % Menan-
XOJINKOB UX HE UMEIOT.
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JIMKOB OHH COCTABJISIFOT OOJIBIIYIO 4acTh CTY-

JIEHTOB MenuiuHcKoro BY3a, pabora KoTophix
HETIOCPEACTBECHHO CBsI3aHa C MOCTOSHHBIM 00-
nieHneM ¢ aroapMu. CrenoBaTenbsHO, OHU CO-
CTaBJISIIOT Ipynily pucka. CaHTBUHUKH B CBOIO
ouepenb  IEMOHCTPHUPYIOT  MaKCUMAJIbHYIO
YCTOWUYMBOCTb B COLIUAJIBHOM CpeJIe.
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Hamnbonee pacnmpocTpaHeHHBIM HEBPOJTOTHYECKMM 3a00I€BaHHEM C XPOHHYECKUM TIOPAKEHHEM TOIOBHO-
IO MO3ra CYMTaercs snuiencus. I1o JaHHBIM HOMYIAIMOHHBIX MCCIIENOBAHMH MUICICHI MOABEPXKEHbI Oonee
50 munnuoHOB yenosek B mupe. B Poccun Ha 1000 uenosex npuxoaurcs oT 1 10 9 ciiydaes Haau4us SIUIIETICHH.
MHOTrouHCIEHHbIE NCTOYHNKN HAy9HOH JUTEpaTyphl TOATBEPKAAIOT MONHITHONOTHYHOCT JJAHHOTO 3aboneBa-
Hus. JIoKa3aHo, STUIIENICHH TIO/IBEPKEHBI BCE BO3PACTHBIE IPYINIbl HACEIEHHUs, OJHAKO HAYyaJlo JaHHOro 3a60-
JIeBaHUs Yalle NMposBisercs y nanuentos 10 20 net. CymecTBYIOT HECKOIBKO NPEIpacnonaraolux (pakropos,
KOTOpPBIC YBEIMYMBAIOT PUCK BO3HUKHOBEHHMs dnmiencui. K HUM OTHOCATCS: HACNECTBEHHBIE, BPOKICHHBIE,
npuoOpereHHbIe B GaKTOPhl APYroi STHONOrUK. B GONBIIMHCTBE CllyuaeB MyCKOBBIM (haKTOPOM, IPOBOLHPYIO-
muM 3a00JIeBaHNE, SBISIOTCSA THIOKCHS M UIIEMUS TOJIOBHOTO MO3ra. XapaKTepHBIMU IPU3HAKAMH JUIS TIUIIETI-
CHM CUMTAIOTCS SMHUICNTHYCCKHE TPHUIMAIKH, KOTOPBIE MOTYT 3aKaHUHMBAThCS CYOPOTAMH M HA4yajo MPHCTyHa
MOXET CONPOBOXIATHCS HAJMYMEM Pa3InuHbIX ayp. B marorenese snuiencuu 60Jb1I0e 3HAYEHHE HMEET M3Me-
HeHHe QYHKIIMOHAJIFHOTO COCTOSIHHS HEHPOHOB MHAYe, TOBOPS, HAJIMYNE SIMHUIIETITOreHHOTo oyara. Onpe/enenune
STUIIETICHH TPUMEHUMO B CITydae JIByX WM Oojee HECTIPOBOIMPOBAHHBIX MPHUIMAAKOB. Bemxymum metogom npu
MOCTaHOBKE JIMArHO3a SIBJISETCS METOJ dIeKTposHuedasorpaguueckoro o0cae10BaHus U XKeJaTeabHO NPoBe-
JICHHe MarHUTHO-PE30HAaHCHOW M KOMITbIOTEpHOI ToMorpaduu. JlnarsocTrka SMMISTICHE OCHOBBIBAETCS Ha IO-
TIOKEHUSAX KIacCHUKAINH.
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Epilepsy is considered the most common neurological disease with chronic brain damage. According to
population studies more than 50 million people in the world are susceptible to epilepsy. In Russia there are 1 to 9 cases
of epilepsy per 1000 people. Numerous sources of scientific literature confirm the polyetiology of this disease. It is
a scientific fact that all age groups of the population are susceptible to epilepsy, but the debut of this disease is more
often observed up to 20 years. There are several predisposing factors that increase the risk of epilepsy. There are
include: hereditary, congenital, acquired and factors of other etiology. In many cases, the trigger factor provoking
the disease is hypoxia and cerebral ischemia. Typically, epilepsy is characterized by epileptic seizures which may
end in cramps and the onset of an attack may have various auras. In the pathogenesis of epilepsy, the change in the
functional state of neurons (the presence of an epileptogenic focus) has a great importance. The determination of
epilepsy is applicable in the case of two or more unprovoked seizures. The leading method in the diagnosis is the
method of electroencephalographic examination. Diagnosis of epilepsy is based on classification provisions.
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Onuiencus — IOJIUATUOJIOTHYECKOE 3a-
6OH€BaHI/Ie, 06YCJ'IOB.TI6HHO€ MOpaAKECHUCM

00 snmnerncun (Bo BceM mupe a0 10 % mroneit
UMENM B TEUCHUE CBOCH >KU3HHM OIUH IMpHIIa-

TOJIOBHOTO MO3Ta, XapaKTepH3ykomeecs TIo-
BTOPHBIMH CYJOPOXXHBIMHU TIPUTAIKaMH, Ha-
PYLWIEHUSIMA 9yBCTBUTEIBHBIX, BET€TaTUBHBIX,
MBICITUTEIILHBIX  (DYHKIMH,  BO3HHKAOIIEE
BCJICJICTBUE YPE3MEPHBIX HEHPOHHBIX pPa3psi-
JIOB B KOP€ F0JIOBHOTO MO3Ta M HEPEIKO COIPO-
BOXKTafoIIIeecs: H3MEHEHHEM JIMIHOCTH [1].

[To mocnemqHNM MaHHBIM, OITYOTMKOBAaHHBI-
MU BeceMupHO# opraHuzaiueit 3apaBooxpaHe-
HUs1, STWIETICUEl cTpajaoT 6onee S0 Musum-
OHOB 4eNoBEeK B MHpe. PacmpocTpaHeHHOCTb
3aboneBanus B nomyssiunu 0,3 — 2%. B Poc-
CHUHM DOITWIICTICHSI BCTPEYAeTCs C YacTOTOM
ot 1,1 mo 8,9 cmygaeB Ha 1000 wemoBek. OnqmH
€IMHCTBEHHBI MPHUIIAJOK eIlle HE TOBOPUT

1oK). OnpeneneHne SHWICTICUH NIPUMEHUMO
B ClIy4ae AByX WJIH Oojiee HECIPOBOIMPOBAH-
HBIX TIPUTAAKOB [2].

Lenb viccenoBanusi: MPOBECTH aHAIH3 HC-
TOYHUKOB HAay4YHOH JHMTEpaTypbl U OCBETUTh
npoOsieMy 3THOINATOTeHE3a ANMIICTICUH, AaTh
KpPaTKyl0 XapaKTEepPUCTHUKYy METOJaM JHarHo-
CTHKH JTaHHOTO 3a00JIeBaHUSI.

MarepuaJjbl U MeTOABI MCCJEJOBAHUSA:
W3Y4YUTh JINTEpaTypHbIE HCTOYHUKH, pac-
CMOTPETh JTHOJIOTHIO U TaTOreHe3 JaHHOTO
3a00J1eBaHMsl, a TAaKKE M3YUYUTb METOABI AHa-
THOCTUKH ¥ TPOQPUIAKTUKA BO3HUKHOBEHUS
STMUJICTICUH, HWCTOIB3Ys 0030pHO-aHAIUTHYE-
CKMI METOJI UCCIIEIOBAHUSI.
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Pe3ynbraroB ucciienoBaHus
U UX 00Cy:KIeHne

Knaccugpuxayus snunencuii u snunenmu-
yeckux npunaoxos. B 2017 romy MexayHapo-
Has MpoTuBol3NmiIentudeckas maura, MIIDJI
(International League Against Epilepsy, ILAE),
npuHsia HOBYIO Pabouyro kiaccudukaiimio
tumoB npuctynoB ILAE 2017 1. u Knaccudu-
kanmio snuierncun ILAE 2017 1., comracHo
KOTOPOH THUIMBI MPHUCTYIOB MOAPA3IEISIOTCS
Ha (oKaJbHBIE M TeHepaln30BaHHBIC [3, 4].
I'maBHYIO posb mpu 3TOM HrpaeT AeOIOT MpH-
ctymna. B cBoro ouepenp, (hoKanbHbBIE TTPUCTY-
MBI KJIaCCUPHUITUPYIOTCS Ha (DOKaIbHBIC, TIE
CO3HAHME TAIMEeHTa OCTAETCS COXPaHEHHBIM
u (QoxanpHBle, TPU KOTOPBIX HAOIIOAAETCS
HapyleHnue co3Hanus. Kpome storo, B knac-
cudpukanuu ot 2017 roma, BBIETCHBI HOBEIC
TUIBl TE€HEPAIIM30BAHHBIX MPUCTYNOB [4, 5].
CaMy TIpUCTYIIBI JAENATCS B 3aBUCHMOCTH
OT MOTOPHOTO KOMITOHEHTA, KOTOPBIH TaKKe
MOKET M OTCYTCTBOBaTh. OTIENBHO CTaJIH BbI-
JENSATbCS MPHUCTYIBI ¢ HEYTOYHEHHBIM Hada-
oM. CornmacHO JaHHOHM Kiaccu(UKAIUU JIH-
JIETICUX TIONIPA3NEISIFOTCST Ha TPU KaTeTOpPHUH:
0 THITy MPHUCTYNoB (ompenensercs mo Kmac-
cuduranun THmoB npuctynos ILAE 2017 r),
0 TUITY nuiernicuu ((okanbHas, TeHepaIn30-
BaHHAs1, KOMOMHUPOBAaHHAs TeHEPAIN30BaHHAs
u (okanpHast, HEyTOYHEHHAS) U TI0 JIHJICTITH-
YECKOMY CHHIPOMY, KOTOPBI MOXXET BBI3BI-
BaThCS OJHUM WJIM HECKOJIBKUMHE 3THOJIOTHYE-
ckumu (akropami [3, 4, 6].

K mpumagkam He TpeOyromumMm, TuarHosa
SMHJIETICUU OTHOCHT:

1. loOpokauecTBEHHbBIE
npumnaaku [1];

2. OeOpmIbHBIE TPHUTIATKA, TPOBOIUPY-
I0MIMM  (DAaKTOPOM KOTOPBIX SIBISIETCSI COMYT-
cTBytolee 3aboneBanue (y nereit ot 3 mecs-
LEB A0 5 JIeT MpH yBEJIUYCHHH TEMIIEPaTypbl
tena) [1, 7, 8];

3. Pedmexroprpie  mpumaaku  (M30JIHPO-
BaHHBIE CTUMYJI-3aBUCUMBIC) [1];

4. ANKOTONIb-3aBUCUMBIE TIPUTNIAJIKH (CHH-
JIpoM OTMeHbI) [1];

5. JlexapcTBEeHHO-UHIyIUPYEMBIC ITPUTIA/-
K [1];

6. PanHue moctTpaBMaTU4ecKue MpUnai-
ku (ocTpeitmmii u octpeiid iepuog UMT) [1];

7. ETUHUYHBIA NPHUIAA0K, 00 2 mapoK-
cu3Ma (CHJIBHBIM MPHCTYM, MPHUIAA0K), BO3-
HUKIIKE B TeueHue 24 gacos [7].

Dakmopsi, npedpacnoiazamujue K 603-
HUKHOBeHuto snuiencuy. Takum 3a00eBaHU-
€M Kak JMHJIETICHS CTpaJlajli MHOTHE BBIJAIO-
myecs JTUYHOCTH, Hanpumep, HOnuit Llezaps,
ITerp I, Hamoneon. CymiecTBYIOT HECKOJIBKO
BUJIOB Tpezapacrojararomux (akTopoB: Ha-
CJIEJICTBEHHEBIE, BPOXKICHHBIE, TPHOOPETCHHEIE

HCOHAaTaJIbHBIC

u napyrue. Tak, OonbHBIE, UMEIOIIME HACIE/-
CTBEHHYIO OTSTOLIEHHOCTh, UMEIOT 0o0Jiee BbI-
COKHI PHCK Pa3BUTHS PHUTIAIKOB, YEM B IIOITY-
nAUH B 1enoM. Pruck mepenaun 3aboneBaHUs
OT MaTepu peOeHKY B HECKOIBKO pa3 BHIIIE,
yeM OT oTHa peOeHKy. BaxkHo oTMeTuTh, Ha-
cienyercss He camMa OOJe3Hb, a pa3IMYHbIC
O0COOCGHHOCTH METa0ONM3Ma — OTKJIOHCHHS
B BOJIHO-COJIEBOM OallaHCe, KUCIIOTHO-IIENI0Y-
HOM paBHOBECHH, YIJIIEBOIHOM H >XHPOBOM
obMeHe, crucTteMe OCNKOBBIX (PpakKIiii KpOBH
u T.IL [8, 9].

Crenyromeid Tpymmol mpeapacrmosiara-
onmx (aKTOpOB  SBISIIOTCS  BPOXK/ICHHBIE.
K HUM OTHOCAT WHTpaHaTalbHBIE W TIEpUHA-
TanmbHbIE (akTopbl. MHTpaHaTadpHbBIe (BaKTO-
PBI — 3TO TUIOTPO(US ¥ THIIOKCHS TIJI0AA, BHY-
TpUyTpOOHBIE MH(EKIINH, TPEKICBPEMEHHBIE
POZbI, POJAOCTUMYJISALIUS, MEAMKAMEHTO3HBIN
COH PpOXCHHULBI, 00e3007IMBaHHE POIOBOIO
akta [10]. IlepunaranpHbie (HaKTOPBI: OTATO-
IIEHHOE TedeHHe OepeMEHHOCTH, OCJIOKHEH-
HBIE POJIbI, HApyIIEHUE TeUEeHUSI HEOHATAIHHO-
ro mepuona [11].

JlokazaHo, 4yeM paHblle J1eOI0TUPYET dIH-
JISTICHSI, TEM 3HAuWTENIbHEE Y/ICIbHBIA BeC
POIOBOM TpaBMbl. Y AeTel 0 5 JNeT poroBas
TpaBMa B 2 pasa 4yalie SBISETCS NPUYUHOU
SMUJICTICHH, YeM y neTeit 6-10 mer [7].

Henp3s ocraBuTh O€3 BHUMaHHA U TpPHU-
00peTEéHHBIC Ipe/pacIoiaraonme QakTopbl.
K HUM OTHOCST MOBPEKICHUS, Pa3INYHbIC 3a-
00JIeBaHUS TOJIOBHOTO MO3Ta: YePEITHO-MO3T0-
BbIE TPaBMBI, OCTPbIE SHIE(DATHUTHI, OITyXOIH
MO3Ta, COCYAHCTHIE U JIereHepaTHBHBIE 3a00-
nesanus [12]. B Momomom Bo3pacTe OCHOBHOM
[IPUYHUHOM MUJIENTUYECKUX HAPYLLIEHUH SIBIISI-
€TCsl YepEerHO-MO3roBasi TpaBma. B moxuiom
Bo3pacre (manueHTs crapiie 50 j1er) Bemryu-
MH 3THOJOTHYECKUMH (haKTOPaMH SIBIISIOTCS
COCYIUCTBIE M JeTeHepaTHBHBIE 3a00JIeBaHUS
TOJIOBHOTO MO3ra. DMHJICNITHYECKUH CHHIIPOM
paszBuBaetcs y 6-10%, mepenécmnx uieMu-
YECKUI MHCYJIBT, HAaHOOJIEe YaCTO BHE OCTPOrO
nepuosa 3aboneBanus [§].

K npyrum ¢akxTopam OTHOCSTCS TUXOpaj-
Ka, aJKOTOJIb, TICUXOTEHHBIE U PEe(IEKTOPHBIE
SIBJICHUSI, NPUEM HEKOTOPBIX MEIUKAMEHTOB
(xamdopa, kapauazoun u jp.) [12].

[TyckoBbIM (haKTOPOM, MPOBOIHPYIOIIUM
3a0oneBaHNe, 4YacTO SBISIOTCS THIIOKCHUS
Y HWIIEMUS TOJIOBHOTO MO3Ta, TaK KaK JaHHbBIE
COCTOSIHHSI TIPUBOJIAT K TOBPEXKIEHUIO HEHPO-
HOB, CHIDKCHHIO TOPMO3HOTO KOHTPOJS Haj
BcemH mnporeccamu [13].

Mexanuzm — B03HUKHOGEHUS  NPUNAOKOS.
B mMexaHn3Me  BO3HUKHOBEHHS  DIIHJICITH-
YECKHX MPHUITAJKOB BEIYIIYI0 POJb HTPAOT
ciaemyromue  ¢GakTophl: 1) mapokcu3Malb-
Has TOTOBHOCTH; 2) SMUJICHTHYCCKUN Ouar;
3) BHEWIHUH SMIJICITOTEHHBIN pa3apasKuTeNb.
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Jig KakJoro BUAA SMUJIETICHH XapaKTepPHO
pa3IMYHOE COOTHOILEHHUE BBILIEIEPEUNCIICH-
HBIX (akTopoB [5, 14].

[lepBpIM BUAOM SBIAETCS TEpBHYHAS
snwiternicus. [TmaBHBIM (akTOpoM B pa3BH-
THUU KOTOPBIX WUTPAIOT POJIb HACleICTBEHHBIE,
BPOXKJCHHbIE M NPUOOPETCHHBIC (AKTOPHI.
[IpuoOpereHnass mapokcu3MalbHas TOTOB-
HOCTh HamOonee pacrpoctpaneHa. lIpoBo-
OUPYIOMEM (haKTOPOM, CIIOCOOCTBYIOUINM €€
BO3HUKHOBEHHIO, SBISIOTCS TIEpEHECCHHBIE
paHee opraHuyeckue 3a00JeBaHUs IEHTPAIb-
HOM HEpBHOI cuCTeMbI (POJIOBBIE TpaBMBI,
IIOCTHATAIbHBIC MH(EKINH, & TAaKKE TPABMBbI,
MTOpaXKarollie roJOBHOM MO3T M €ro 000i04-
ku) [13]. [TapokcuzManbHas TOTOBHOCTE OTIpe-
JIENIAETCS. TIOPOTOM BO30YIMMOCTH HEPBHBIX
KIETOK. YeM HibKe mopor Bo30OYIUMOCTH, TEM
BBIIIE MAapOKCHU3MajbHasi TOTOBHOCTH, CIEIO-
BaTeNIbHO, IPUCTYI HAcTynaer Jjerde. JlanHas
3aKOHOMEPHOCTH oOparHa. [Topor Bo3Oymumo-
CTH HEPBHBIX KIETOK MOCTOSHHO KOJIEONETCS
B 3aBHCHMOCTH OT COCTOSIHUSI OpTraHU3Ma, BIIH-
SIHUSI BHYTPEHHUX U BHENIHUX (pakTopos [14].
Hanpumep, ycTaHOBIE€HO, 4YTO SOHJIEHCHS
yalle HauMHaeTcs B JIETCKOM Bo3pacte. Hau-
Oospias 3a007eBaeMOCTh MTPUXOAUTCS HA ITy-
OepTaTHBIN MEepPHOI, KOTJa IMPOUCXOIUT 3HAUH-
TeNbHAs PHIOKPUHHAS M HEPBHO-TICHXUYECKAs
nepecTpoiika opranuzma. Hampumep, y Heko-
TOPBIX MAIMEHTOB MEepBbIC MPU3HAKK 3a0oiie-
BaHUs COBINAJAIOT C HAYAJIOM MEHCTPYaJIbHOIO
nukia. [t 0603HaueHusT JTaHHOTO BHJA JIIH-
JIETICUHA CYIIECTBYET CIIEIUAIBHBIA TEPMUH
«KaTaMeHHUaIbHAas rmiierncus» 8, 15].

Ko BTOpOoMy BHay OTHOCHTCS (pOKanbHas
snwiencus. Benyiee 3HaueHne B BO3HMKHO-
BEHUH (OKATBHOM SMUIICIICUN MIPACT MCKIIIO-
YUTEIbHO TPUOOPETEHHBIA SIHICTITUICCKUI
ouar. Kpome 3T0oro0, BayKHO OTMETHTH B3aHUMOC-
BA3b JAHHOTO BUJAA JIWJICTICHH C OpraHude-
CKMMHM TOPAXKEHUSAMM LIEHTPAJIbHOW HEPBHOM
CUCTEMBbI. DNUJIENTHYECKUI odar Ipu BTOpUY-
HOM 3MUJIETICHU MOXET CyIIeCTBOBaTh MHOTHE
TO/Ibl, HO CHUMITOMATHYECKH HE MPOSBIATH-
cs. DTO MPOUMCXOAMT Ojaromapsi JOCTATOYHOM
AKTUBHOCTH 3aIlUTHBIX M KOMIEHCATOPHBIX
MPOIIECCOB OpraHm3Ma. B pesynprare paboTsl,
KOTOPBIX MapOKCU3MaJIbHAs aKTUBHOCTH, JIIH-
JENTUYECKUH oOdYar HaxoIATCS HWHAKTHMBHOM
cocrostann. Ilapokcu3manbHas aKTUBHOCTH
MOKET OBITH MOBBIIIEHA, OAHAKO ATOTO 3HAYe-
HUS HEOCTATOYHO ISl PA3BUTHS DITUIICTITHYC-
ckoro npunazaka [6, 16].

Benymas ponb B maroreHese SHUIETICUU
MPUHAICKUT U3MEHEHHIO (PYHKIHOHAIBLHOTO
COCTOSIHHST HEMpPOHOB B OOJIACTH AIHJIEITO-
TEeHHOTO oYara, KOTOPOU TpencTaBiseT coOoit
00J1aCTh AMIIICTITOTEHHOTO TIopaxeHws. O0pa-
3yeTcst OH B KOpPE WIJIM TIOAKOPKOBBIX CTPYKTY-
pax B pe3ysbTare JeCTPYKTUBHBIX IPOIIECCOB.

Crout 3aMeTUTh, YTO IPyObIe OYAroBbIe MOp-
(hosmornyeckue M3MEHEHHUs IMPH 3TOM MOTYT
HE BBIIBIATHCA. Paspsapl SMHIESNTHYECKAX
HEHpPOHOB, HAXOAAIIMECS B JaHHOM oOdare,
XapaKTepU3yIOTCsl BBICOKOM 4acTOTOM U OTHO-
CUTEIIbHO HHM3KOH aMIUIUTY/IOH, 4TO 00yciiaB-
JIUBAETCS CKJIOHHOCTBIO ATUX HEUPOHOB K JJIU-
TETPHOM U BBIPAKCHHOW JICMIOJSPU3ALINM.
PesynpraTtom mocieaHero mporecca sBIsSeTCs
CIaiikoBasi aKTHMBHOCTb. Ba)KHBIM OTIMYHEM
SMUJICTITOTEHHOTO O4ara OT APYTUX y4YacTKOB
MoO3ra SIBJSIETCSl TUnepcuHXpoHm3arus. OHa
(hopMupyeT SHUICNTHYCSCKUI odar, obecrie-
YUBACT €r0 BO3ACUCTBHE HA TOJIOBHOW MO3T.
Kpome »TOr0, pacmpocTpaHeHHIO BIUSHUS
SMHUJIENTHYECKOTO OYara Ha TOJOBHOM MO3T
YeJIoBeKa CIIOCOOCTBYeT 0co00e (yHKITHO-
HaJbHOE COCTOSIHHUE MO3Ta, UMEHYEMOE TIOBBI-
LIEHHON SIUJIENTUYECKOM TOTOBHOCTBIO WIIU
«CYIOPOXKHOM peakTUBHOCTHIO» Mo3ra [17].

Bo3HUKHOBEHHE caMOTO MPUCTYTIA BO Bpe-
Msl DIWJIETICHH OOYCIIOBIIEHO BOBIICYEHUEM
MTOJTKOPKOBO-CTBOJIOBBIX CTPYKTYp, hopMupo-
BaHUEM YCTOMYMBBIX ITaTOJOTUYCCKUX MEXK-
HEHPOHHBIX CBSI3€H («TPOIMHOK ), 10 KOTOPBIM
Ype3MEPHBIC OYaroBble HEUPOHHBIC PA3PSIbI
pactpocTpaHsioTcs. PaznpakeHue HEPBHBIX
KJIETOK JIBUTATEIILHOM 30HBI BENIET K CYIOPOXK-
HBIM COKPAIIIEHUSM CKEJIETHBIX MBIIIII, B CITy-
yae reHepaanu3ainy Bo30yKIeHUs Ha BCIO KOPY
TOJIOBHOTO MO3ra, MPOUCXOAUT MOTEPsS CO3HA-
Hus [14]. BO3MOXXHO, 5TO CTAHOBUTCS B CBS3HU
¢ HapylieHneM (pyHKIIMOHUPOBAHUS aHTHAIIH-
JMENTHYECKOW CHCTEMBI, KOTOpas TIpeICTaB-
JIeHa XBOCTAaTBIM SJIPOM, MO3KEYKOM H Jp.
AHTHATIUIIENTHYECKASI CUCTEMA OCYIIESCTBIISICT
TOPMOXKEHHE BOKPYT SMUJICOTHUYECKOTO OYara,
MPEMSTCTBYIOET PacHpOCTPAHCHUIO Ype3Mep-
HBIX HEHPOHHBIX pa3psaos [14].

Knuandeckne HaOMIONEHUS MOKA3bIBAIOT,
YTO Y OOJIBHBIX SMUJIETICHEH 110 MEpe Iporpec-
CHUpPOBaHMsI 3a00JICBAHUS, HACTYIIAIOT OIpeie-
JIEHHBIE W3MEHEHUs Tcuxuku. Co BpeMeHEM
(hyHKIIMOHAJIbHBIC U3MEHEHHSI HE OIpPaHUYMBa-
I0TCS AIUIIENITUYECKON cucteMoil. B mporecc
BOBJIEKaeTCsl BeCh MO3T. [IponcxomuT smuren-
TH3anus Mosra. BaxxHoe 3HadeHHe B JaHHOM
MPOIIECCe HWTPAIOT TE K€ MEXaHU3MBI, YTO
U B DIUJICOTHYECKOM O4are, OJJHAKO OHU BO3-
HUKAIOT 3a ero npeaenamu [14].

CHayana BTOpPUYHBIC OYard HE SIBJSIOTCA
CaMOCTOSITeTTbHBIMHU, OHU BO30YKIAOTCS TOJb-
KO TIOJ] BIUSHUEM BO30YKIECHUS TIEPBUYHOTO
ouara, MOTOMY MPHUCTYIl HAYMHAETCS C BO3-
Oy>KJIeHHsI TIPBUYHOTO, a TTOTOM BTOPUYHOT'O
ouara. [lpu mepexome omHOOUAroBoi (GOpMBI
3a00ieBaHMsl B MHOTOOYAroBYI0, OJIMH U3 OYa-
TOB MOXXET OBITh JIOMHHAHTHBIM, & JIPYTHE KOP-
pecnongupyromuMu. Co BpeMEHEM BTOpPHY-
HBII o4ar CTaHOBUTCS HE3aBUCUMBIM. MoKeT
OBITh HECKOJILKO HE3aBUCHMBIX JIPYT OT JIpyra
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1 GYHKIMOHATBLHO HECBS3aHHBIX ATHJICTITHYC-
CKHX 04aroB. JJOMMHaHTHBIN SMUJIENITOTEHHBII
o4ar COBMECTHO C JIPYTHUMH JI€30PTaHU3YeT Jie-
SITETHHOCTB TOJIOBHOTO MO3Ta, B KITMHUYECKON
B CTPYKTyp€ NpHUIAAKa MOXET HaOIIOmaThCs
nonuMopHast kKapTrHa. KimHu4eckn 310 mpo-
SIBIISIETCS TIOSIBIEHUEM KpPOME CTEPEOTHITHBIX
MIPUCTYNOB, BO3HUKAIOUIMX W3 IEPBUYHOIO
SMWICTITUYECKOTO OYara, eImie W IMPHUCTYIIOB,
HUCXOJSINX U3 BTOPUYHOTO ovara [14].

Onunenmuueckue aypvl. Aypa — KOPOT-
KUl (POKaJbHBIM SIHUICNTUYECKAN TPUCTYII,
MIPOTEKAIOIIMI TpPHU COXpPaHEHHOM CO3Ha-
HUU M CONPOBOXKIAIOMIUNCS CyOBEKTHBHbI-
MH OlymeHusMru mnanuerTra. OO0ycioBiIeH
JIOKAJBHBIM pa3IpakeHuEM OIpeIeIeHHBIX
Y4acTKOB KOPBHI TOJIOBHOTO Mo3ra. Bo3Hu-
KaeT H30JMPOBAHHO HAa HECKOJIBKO CEKYH]
WM MUHYT Tepe]] CyAOPOXKHBIM MPUCTYIIOM.
TepMun «d nuaenTUYecKas aypa» IpaBoMe-
peH TOJBKO B CiIy4ae, €ClId TOJTBEPKICH
JIOKYMEHTAIIbHO (IIPOBEIEHO 3JIEKTPOIHIIEe-
(hamorpaduyueckoe 00CIEIOBAHNEC CHHXPOH-
HO C BO3HUKIIMMHU OIIYIIEHUSAMH MaIllMeHTa).
Onuentuyeckas aypa uMeeT OoJbLIoe KIu-
HHUYECKOE 3HAUEHUE: yKa3blBaeT Ha 30HY UHU-
uManuu npuctynos [18].

CHMITTOMBI ayphI HY>)KHO OTJINYATh OT MTPe/I-
BecTHHKOB. llocnmennue SBISIOTCS COBOKYTI-
HOCTBIO Hecnenu(UUYecKHX BEereTaTHBHBIX,
IICUXUYECKUX  CHMIITOMOB, BO3HHMKAIOIINX
3a HECKOJIbKO 4acoOB WM JIHEH 10 mpucTyna
(TpeBora, gempeccust u ap.) [19]. Yerpausats
aypy MOXKHO TOJBKO TIOCTIE€ TOYHOTO JHArHo-
3a, MMOTOMY 4YTO TPO(IIAKTHIECKOE JICUeHHE
B JIAHHOM CJIy4ae HEBO3MO)KHO. BakHO yuu-
THIBATh BUJI BO3HUKAIOIIEH aypbl y MalMeHTa.
Bce snunentuueckue aypbl MoapasieistioTcs
Ha HECKOJIbKO BHj10B [20]:

1. CencopHasi (comMaroceHCOpHas) aypa
Mpe/iCTaBIeHa Pa3sHOOOpa3HBIMU  Hapylle-
HUSMH BOCTIPUSITHS, BO3HUKAIOUIUMH B pa3-
JUYHBIX YacTAXx Tena. Ee pa3HOBUAHOCTHIO
SBISIIOTCSL  OoJIeBasi, TeMIlepaTypHasi ayphl,
COMaTOCEHCOpHBIE WILTIO3WH. KopTHKanbHEIE
30HBI, OTBETCTBEHHBIE 32 €€ BO3HMKHOBEHNE,
HaxXOIATCS B OONAaCTH IMOCTIEHTPAIBHON W3-
BUWJIMHBI, HO HE orpaHuuuBaiorcs ero. Coma-
TOCEHCOPHbIE MJUIIO3MM BO3ZHUKAIOT MPHU pas-
JIpakeHUH B 00JaCTH COCIMHEHUS! BUCOUHOM,
TEeMEHHOM, 3aThUIOYHOM J1omeit [20].

2. 3puTtenbHas aypa 3aXBaThIBA€T KaK BCE
roJie 3peHusi, Tak M ero 4actb. OHM ToApa3-
JIETISTIOTCS Ha MIPOCThIE rajuTronuHanmy (oemnoe
ISITHO C 3€JCHOBATHIM OTTEHKOM) CIIOXKHBIE
(oOpa3bl JIu1l, OTAENBHBIX YacTel Tena u Ip.).
[IpenMeTs MOTYT U3MEHSTH CBOIO (hOPMY, paz-
MepBl, IPUCYTCTBOBATh TEPE TITa3aMHu, Korjaa
00BeKT yxe mcye3. Bo3HuKaioT mpu mopaske-
HHUM 3aTbUJIOYHOM JIOJIM, MPUJIETAIOMX K HeH
oOacTeit BUCOUHOM U TeMeHHO# [20].

3. O0oHsATENBHBIE  aypbl  BCTPEYAIOTCS
Kpaiine penko (oxono 1% ot Bcex ayp). IIpo-
SIBIISTFOTCSI BHE3AITHO TTOSBIISTFOIIIUMUCS HEMPH-
ATHBIMH 3allaXxaMH, HalpuMmep, 3amax THHe-
HUSI, CEPBI, XKKEHOM pe3uHbl. JlaHHbIN BUI ayp
BCTpEYaeTcs y MaleHTOB C OITyXOJISIMH, TI0pa-
JKAFOILIUMH OTJIeITbI BUCOYHOM JI0JTH, aMUTAATTY;
TUIIIOKaMIaIbLHOM cKiiepose [21].

4. CiyXoBBIE  aypbl  TIO/Pa3/IEISIOTCS
Ha TIPOCTHIE (3BOH, CTYK | JIp.), CIIOKHBIE CITy-
XOBBIC TaJUTIOIUHAIMN (TOJI0Ca, MEJIOANH),
CIIyXOBbIE WJUTIO3UU (MCK2)KEHHE peasbHBIX
3BYKOB: pacTsbkeHue, ykopodenue). Coue-
TAlTCS C YYyBCTBOM CTpaxa, AuckoMmdopra.
Boznukaror 6uHaypanpHO. Bo3mokHa motepst
CiTyxa BO BpeMs INpHCTyna («UKTaJIbHAS TITy-
x0Ta»). KopTukanbHbIe 30HBI, OTBETCTBEHHBIE
32 BO3HHUKHOBCHHE ayphbl, JTOKAIN3YIOTCSl B BU-
couHoi soine. [20].

5. Jlmst BereTaTMBHON aypbl XapaKTEPHBI
YyBCTBO kKapa, Xouona, 03H00a. OHa TIposBIIs-
€TCsl TOKPaCHEHNEM HITH MTOOIeTHEHNEM KOXKH.
Bo3mokHO BHE3armHOE MPHUITOHUMAHKE BOJIO-
CSTHOTO TIOKpPOBa, PECIMPATOPHBIC, KapanoBa-
CKYJISIDHBIC TIPOSIBICHUSI, HESICHOE OLIyIICHHUE
B 00JIaCTH MEYEBHUIHOTO OTPOCTKA, KOTOPOE
MOJTHIMACTCS K IIee— «BOCXOJAIIEE SIHUIICTI-
TUYECKOe OINIyIIeHne». Bo3Hukaer mpu pasz-
JpaKeHUH aMUTAAITbI, TIepeHeN YacTH [IUHTY-
JsipHO# 6opo3sl [20].

6. AbnomuHanbHas aypa. OTHOCHTCS K Be-
TeTaTUBHBIM aypaM, HO OIHCHIBACTCS OTJICNIb-
Ho. Hanbosee BcTpeyaronuiicst BUI SITUIETITH-
yeckux ayp. Jis Hee XapaKTepHBI pa3InIHbIE
OIIyIIEHUSI B 4Yalle BCETO JIOKAIN3YIOTCS
B OKOJIOIYNIOYHOW WIIM SIHIracTpaibHOH 00-
nactax. KopTukaibHbie 30HbBI, OTBETCTBECHHBIC
3a BOBHUKHOBEHHE: BUcoYHas jois [20].

7. MotopHast aypa (Tipu MOpaKeHUH CEH-
COMOTOpPHOHM 00JIacTH) BBIpAXKACTCS B pas-
JUYHBIX JIBUTaTeIbHBIX aBTOMAaTHM3Max: 3a-
MIPOKU/IBIBAHUU HJIM TIOBOPOTE T'OJIOBBI U T1a3
B CTOPOHY, aBTOMaTH3UPOBAHHBIX JIBUKCHUSIX
KOHEYHOCTEH, KOTOpBIC PaCIPOCTPAHSIIOTCS
3aKOHOMEPHO [21].

8. PeueBas aypa CONpoBOXAAETCS MPOU3-
HECCHHEM OTACIBHBIX CIIOB, ¢pa3, OeccMmbIc-
JIEHHBIMH BOCKJIMIIAHUSIMU U 11p. [21].

9. Ilcuxnyeckue aypbl. XapaKkTepu3yroTCs
BHE3AITHO HAXJIBIHYBIIMMHU CJIOKHBIMUA 3MO-
[MOHATILHBIMU ~ TIEPSIKUBAHUSIMHA ~ TTAIIMEHTA,
COTIPOBOXKIAIOMIMMHACS SIPKUMHU SMOIIMOHAIb-
HBIMH TaJUTIOIMHANMAMU. [lcuxmaeckne aypbl
TIO/IPA3/ICNISIOTCS] Ha HECKOJIBKO IPYTIIL:

— OMmonuoHanpHble  (apdeKkTuBHBIE) —
OIlyIIEHUE cTpaxa (HEKOHTPOIUPYEMBIH KH-
BOTHBIN yXac; MOXET IMPOSBIATHCS C Berera-
TUBHBIMH TIPOSIBIICHUSIMU: TIOKPAaCHEHWE WITU
OJIeTHOCTH JTUITA, 03HOOOITOIOOHOE APO’KAHIE)
WIN YIIOBOJNLCTBHS (9Ta aypa BCTpedaeTcs
pexe) [21].
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— Aypbl C PacCTpOWCTBOM BOCHPHUSITHS
3HAKOMBIX ONIYIICHUH — OIIYIICHUS O THITY
«yX€ YBUJICHHOTO WU yclbIanHoro» [20].

— AypHI B BUJI€ CIIOKHBIX «IYBCTBEHHBIX)»
TALTIONUHAIAN, BKJIIOYAIONINX BOCIIOMHHA-
HUS — CJIOKHBIC UyBCTBCHHBIC T'aJITFOI[MHALINH,
OCHOBaHHBIE Ha COOCTBEHHOM OIIBITE H Iepe-
KUBaHUSIX. Takoe COCTOSIHHE MOYKHO OIHCATh
KaK COH HasBy. BO3MOXHO, HapyIIIEeHHOE BOC-
MIPHUSITHE BPEMEHH: OHO, TO TSHETCS OeCKOHEed-
HO, TO TIPOXOIUT MTHOBEHHO [21].

— HWpnearopHsle  aypbpl — pacCcTpOMCTBa
MbliieHus. [laiueHTsl 3a0bIBalOT KTO OHH,
IJIC OHU JKUBYT, CBOW BO3pacT U ums. MHorma
MPOUCXOANT (PHUKcalsl Ha KaKOH-TO OJHOM
MBICITH, ¥ TTallMeHTHl TOHUMAIOT, YTO TIOSBIIE-
HHE dTOU MBICIIH U ecTh Tpuctyt [20].

[lepBble TpU rpymIbl ayp BO3HUKAIOT HPH
JIOKAJIM3AlMU oyara MOpPaKeHUs] B BHCOYHOU
none. neartopHasi aypa BOSHUKAET NP pas3ipa-
JKCHHH JJOOHBIX OTJCIIOB rOJI0BHOTO Mo3ra [21].

Jluacnocmuxa snunencuii. Benyuiyro poib
IIpH TIOCTAHOBKE IWAarHo3a HMrpaeT dIIEKTPO-
sHIedanorpapuueckoe odcienosanue. [ua-
THOCTHKA OJIWJICIICUU OCHOBBIBaETCS Ha TO-
JOKEHUSIX KiacCU(UKAIMA U TpeOyeT 3HaHUs
KIWHHUKO-3JeKTPOIHIehamorpadudecKux
OCOOCHHOCTEH KakImo¥ oTmenbHOU (GopMbI 3a-
OomeBanns. O0A3aTeNTBLHBIM IS KaXKJIOTO T1a-
IIUCHTA SIBISICTCSI TIPOXOXKJICHUE DJIEKTPOIHIIE-
(anorpaduyeckoro odcienoranus. Kpurepruem
JUTSL HA3HAYCHUS ATOU MTPOIIECYPBI CITYKHUT CIie-
YOI KITMHAYECKUHA CHUMIITOM: DSITHJICHITH-
YecKHe MPUIAJKA C TIOTepeil CO3HaHUsS He3a-
BHCHUMO CONPOBOKAATNCH OHU CYIOPOTaMH
wnn HeT [21, 22]. OOcnenoBaHue MPOBOTUTCS
C TIOMOIIBI0 3JeKTpodHIedanorpadga u Kom-
IBIOTEPA, KOTOPBI 00padaThiBaeT MOTYYCHHBIC
JaHHbIe. B pesynmbrate Bpad Moimy4aeT Tpa-
(hrgeckoe OTOOpaKCHHE AKTUBHOCTH CKOILIC-
HUAW HEWPOHOB WJIM AIEKTPOIHIIE(hATOrpaMMy.
Onekrposuuedanorpadus XapakTepusyer co-
CTOSIHME TOJIOBHOTO MO3Ta B MOMEHT IpOBejIe-
HUS TIPOLICAYPHI, TOITOMY HA3HAYACTCS IAHHBII
BUJ OOCIEIOBaHUS 10 HEOOXOMUMOCTH, OpH-
EHTUPYSICh Ha METUIMHCKUE ToKa3zaHus. Ecmm
JIMAarHO3 AMJIETICHH y TTAI[MEeHTa ITOATBEPIKICH,
TO BJICKTpo3HIe(aTorpadio MPOBOIIT IS
KOHTpONsE 3(P(HEeKTUBHOCTH MeIUKaMEHTO3HOH
Tepanuu. Ee mpoBogAT B JUHAMHKE, OIICHUBA-
FOT KOJIMYECTBO, BBIPAKCHHOCTh OYaroB C BBI-
COKOM CydOpOXHOH roToBHOCTHIO. K npyrum
METO/IaM JIMaTrHOCTUKH OTHOCATCSI KOMITBIOTEP-
Hast tomorpadust (KT), MarHuTHO-pe30HaHCHAS
tomorpadust (MPT), GrnoxuMuueckuii aHaIu3
KPOBH, HCCIIEIOBaHHE IIa3HOTO JIHA, JJICKTPO-
kapmuorpadus (OKI) [23-25].

BuiBoabI

Onunerncus — XPOHUYECKOe MOIUITHOINO-
rHyYecKoe 3a0oyieBaHue, XapaKTepPH3YIOIIeecs

pa3HoOOpa3HBIMH MAapOKCU3MalbHBIMH  pac-
CTPOMCTBAMHU CO CIIOKHBIM KOMIUIEKCOM CHM-
NTOMOB. B martoreHese smuencuu Begyas
pOIb MPHUHAMICKUT U3MEHEHUSAM HEHPOHAIIb-
HOW aKTHUBHOCTH, (DOPMHUPOBAHUIO Upe3Mep-
HBIX HEHPOHHBIX pa3psAA0B B KOpe TOJOBHO-
TO Mo3ra.
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OTEYECTBEHHBIN U 3APYBEXHBIN OIIBIT
B COEPE ITPON3BOJICTBA TEILJIA U3 BUOMACCHI

Coxogos B.H., XKypasiaesa H.H.
@I'FOY BO Kocmpomckas I'CXA, Kocmpoma, e-mail: CBHXG@yandex.ru, n.juravleva@mail.ru

Bo0300HOBIsIEMbIE NCTOYHUKH DHEPIHU SIBIISIOTCS OJHUM U3 OCHOBHEIX CIIOCOOOB DKOJOTHM3ALUH CEIBCKOTO
X034HCTBa U IPOMBIIIIEHHOCTHU CTpaH. Mcronp3oBanue OHOIOTHYECKUX OTXO0/I0B, BO30OHOBIIIEMOIT 0OMACCHI B Ka-
YECTBE ChIPbS JUIS TIPOU3BOJICTBA TEIUIA M AICKTPUYCCTBA MO3BOJISACT PEIIUT MPOOIEMY SKOHOMHH HCKOTIAEMBIX pe-
cypcoB u cokpatuenus Beiopocos CO, B armocdepy. B cratbe naercst 0630p 3apy0esKHOTO M OTEYECTBEHHOTO OMBITA
MIPOU3BOJCTBA TEILIa U3 BO30OHOBILIEMBIX HCTOYHHKOB YHEPTUH, PACCMATPUBACTCSI BOIPOC MOIyUCHHs TEIIOBON
SHEPruy U3 OMOMACCHI M IPUBOJMTCS CTATHCTUKA IIPOoU3BoACcTBa Temuia B EC U3 albTepHaTHBHBIX HCTOYHUKOB SHEP-
ruu 3a 2018 rox. Crenan aHann3 GUHAHCOBBIX HHBECTHIMH Ha OCHOBE (DHHAHCOBBIX BIIOYKCHHUH B CTPOHTEIHCTBO
3aBOJIOB I10 IepepaboTke 6GuoMacchl. B cTaThe OMMCHIBAIOTCS OCHOBHBIE CETMEHTHI PHIHKA 110 IPOM3BOACTBY TEIlIa
13 6romacchl B ['epMaHuy, THITH HanboJIee PaCPOCTPAHEHHBIX KOTIIOB M TEIIOBBIX 3JICKTPOCTAHIINHN, pabOTarOIIHX
Ha Onomacce, a TakKe IPHBOISITCS ABIKYIIHE (haKTOpbl U Gapbepsl Il albTepPHATUBHON TEILUIOBOIl sHepruu. B
CTaTbe TAKKe PACCMAaTPHBAIOTCA MHUIMATHBBI IO CTPOUTENHCTBY POCCUMCKHX OHOra30BBIX YCTaHOBOK, paboTaro-
mux Ha 6uomacce. IToguepkuBaercs MpUPOJOOXPaHHbINA aCIEKT U 3HAYEHHE MEp rOCYIapCTBEHHOH MOANEPKKU B
Pa3BUTHH SHEPTeTUKH, OCHOBAHHON Ha MCIIOIb30BaHUH BO30OHOBIIICMBIX HCTOYHHKOB YHEPTHU.

KiioueBbie ciioBa: 6u0Macca, B0300HOBJIsIeMble HCTOUHUKH JHEPrum, NPpoOU3BOACTBO TEIIA, AJIbTEPHATUBHANA JHEPreTUKA

DOMESTIC AND FOREIGN EXPERIENCE IN THE FIELD
OF HEAT PRODUCTION FROM BIOMASS

Sokolov V.N., Zhuravleva N.N.
Federal State Budgetary Educational Institution of Higher Education “Kostroma State Agricultural
Academy”, Kostroma, e-mail: CBHXG@yandex.ru, n.juravleva@mail.ru

Renewable energy sources are one of the main ways of greening the agriculture and industry of countries. The
use of biological waste, renewable biomass as a raw material for the production of heat and electricity allows us to
solve the problem of saving fossil resources and reducing CO, emissions into the atmosphere. The article provides
an overview of foreign and domestic experience in the production of heat from renewable energy sources, considers
the issue of generating thermal energy from biomass and gives the statistics of heat production in the EU from
alternative energy sources for 2018. A financial investment analysis is made of investments in the construction of
biomass processing plants. The paper describes the main market segments for biomass heat production in Germany,
the types of the most common boilers and thermal power plants operating in biomass and gives driving factors and
barriers to the alternative thermal power. The article also considers initiatives in the construction of Russian biogas
plants operating on biomass. The authors emphasize the environmental aspect and the importance of state support
measures in the development of energy based on the use of renewable energy sources.

Keywords: biomass, renewable energy sources, heat production, alternative energy

In the EU countries, the development of
the energy sector based on renewable energy
sources becomes a state program. The European
Commission and individual departments of
EU countries created directives (development
plans) and are taking concrete steps to
implement these plans. In Russia, some steps
are also being taken to develop the market for
alternative heat power, but they are not regular.
Meanwhile, the use of heat sources based on
biomass is a very promising direction for the
development of bioeconomics as a branch of
the national economy as a whole. [1]. The
purpose of our research is to review foreign
and Russian information sources on the topic
of “obtaining heat from biomass as a renewable
energy source”.

Materials and research methods

The article is written on the basis of
empirical material from modern scientific and

journalistic sources in Russian, German and
English. Research methods are a theoretical
review of foreign language literature and
comparative analysis of the technical and
economic situation in Russia and Germany.
These research methods are relevant for the
development of professional competencies
of top-level specialists in the field of
agriculture. [2].

Research results and discussion

Heat from renewable energy sources (RES-T)

Heat is used in the residential, services and
industry sectors of society for space heating
and tap water production. Process heat is
used in the industrial sector. Normally heat
is produced by combustion of fossil fuels,
but renewable energy sources can be used to
provide heat with a low or neutral contribution
to CO2 emissions.
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In the RES-E Directive, the following
definition of Renewable Energy Sources (RES)
is applied:

“Renewable energy sources” shall mean
renewable non-fossil energy sources (wind,
solar, geothermal, wave, tidal, hydropower,
biomass, landfill gas, sewage treatment plant
gas and biogases) [3].

The European Renewable Energy Policy
is based on the White Paper of the European
Commission. It is a European community
strategy and a concrete action plan. The goal
of this strategy is to increase the share of re-
newable energy sources in the gross domestic
energy consumption in the EU to 12 % already
in 2020, and includes a timeline to address
these challenges [3]. In order to produce ther-
mal energy, various renewable energy sources
manifest themselves in different ways. And not
all sources are equally suitable for this. Solar,
geothermal energy, biomass, landfill gas, sew-
age treatment gas and biogas are suitable for
conversion into heat. From the listed sources
landfill gas and wastewater gas are usually di-
rectly converted to electricity at burning place.
Biogas is often used for further processing.

The three main types of renewable energy
sources for generating heat are: biomass, so-
lar energy, and geothermal energy (including
ambient heat from heat pumps). The Federal
Agency for renewable energy (Germany) pro-
vides the following statistics on heat genera-
tion in the EU from alternative energy sources
for 2018 (fig. 1).

The following fig. 2 shows the develop-
ment of alternative thermal energy in the con-
text of various sources in the EU countries for
the period 2009-2018.
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Public investment plays a significant role in
the development of this industry. Fig. 3 shows
the financial investment analysis.

As we can see, with a total financial invest-
ment of 3 billion Euro. The total investment in
plants based on biomass processing amounted
to 40% (2% — biomass boilers, 38 % — small
biomass boilers).

As for heat pumps, this is a somewhat in-
accurate relation to renewable energy sources,
since they still require the use of primary fos-
sil energy (such as natural gas) or electricity in
order to raise the surrounding heat to a useful
temperature level. Therefore, some sources do
not consider heat pumps as renewable energy
applications, while other sources may refer to
them as hybrid applications (partially renew-
able and non-renewable). The same applies
to heat from waste incineration, which is of-
ten not considered a renewable energy source
in a General sense, but certainly contributes
to a sustainable energy situation and security
of supply.

Let’s take a closer look at the state of Af-
fairs with the use of renewable energy Based
on biomass in the EU.

Main market segments for biomass heat are:

— Small scale space-heating application of
firewood in traditional stoves and open fire-
places: By far the largest market. Casual and
unregulated character does not allow for reli-
able statistics. The decline of traditional rural
lifestyles is threatening the informal structures
of fuelwood use. Often low energy efficiency
of 20-25% and questionable environmental
merits. But cleaner and higher efficiency alter-
natives exist)
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Fig. 1. Heat from renewable energy sources in the EU for 2018 [4]
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Fig. 2. Heat from renewable energy sources in the EU: development [4]
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Fig. 3. Investments in plants producing heat from renewable energy in 2017 [4]

— Small scale space- and hot-water appli-
cations of modern biomass boilers. Emerging
market (approx. 1 million installed in the EU).
Fuel is usually pellets (with or without auto-
feeder), wood logs, etc.. Energy efficiency in
the 70-80% range (on Lh.v.14). Relatively
clean combustion. Larger installations used for
heating of flats.

— Larger scale: Dedicated biomass boilers
for district heating (DH). Fuels are hay, grass,

peat, wood. Sometimes biomass is combined
with waste. Small part of DH installations, esp.
in Scandinavia. Also an alternative in convert-
ing coal-fired DH plants. Smaller installations
used for block heating. Possibly interesting al-
ternative in the modernisation/decentralisation
of DH-grids in NACs.15

— Larger scale: Industrial heating boilers
(e.g. from waste products in their own produc-
tion; paper and pulp industry, sawmills, etc.)
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— Larger scale: District Heat from biomass-
fired cogeneration (CHP) plants. In the EU-
15 more than 70% of DH comes from CHP.
Same considerations as above. In the NACs,
the CHP share in DH can be as low as 25 %.

— Large scale: Biomass as additional
mixing-fuel in coal-fired power plants, which
then use their waste heat for district heating.
Emerging as ‘greening’ strategy of coal-fired
plants. Example: Applications were filed in the
Netherlands for 4 such projects, saving in total
1.8 Mton CO2.16 Most merits will go to RES-
E, but a part should be partitioned to RES-H as
a heat outlet.

— Large scale: Biomass conversion to sol-
id, liquid, gaseous (bio)fuels, which can con-
sequently be used to produce — amongst other
things—heat. Examples are pellets (e.g. from
biodegrable fraction of waste), liquid biofuels
for cars or industrial heating systems and bi-
ogas (from landfill, sewage, etc.)

As mentioned, reliable statistics are diffi-
cult to obtain, as a large part of the biomass
heat production has a ‘casual’ and unregulated
character. An extra difficulty arises from heat
of ‘waste incineration’, which in some coun-
tries is classified under RES and in others is
not [3].

Drivers and barriers

Important market drivers are:

— The existence of a solid fuel or oil boiler
tradition. The major boiler markets (Germany,
France, UK and Italy) all have extensive gas
networks. It is not likely that households with
gas boilers will tend to switch to biomass fuel.
More potential for biomass boilers is found in
countries without gas networks.

— Relative prices between fossil fuels and
biomass fuels. Rising fossil fuel prices have
shown to have an positive impact on sales of
biomass boilers.

— The availability of biomass fuels. Net-
works for wood log, chip and pellet distribu-
tion are growing, for instance sales of pellets at
petrol stations.

— Existence of incentives for installation
of biomass heating. In Denmark, government
subsidies have significantly boosted biomass
boiler sales.

An important barrier to the uptake of bio-
mass boilers is the higher investment costs
of biomass boilers compared to conventional
boilers (although the running costs might
be lower).

Rise in biomass boiler sales is mainly fore-
seen in the higher output capacity areas (block
heating etc.) and located mostly in the new ac-
cession countries. However, Germany also has
a large potential (sales are expected to triple in
the coming years) [3].

State of the industry in Russia

In Russia, the first initiatives to produce
heat from biological raw materials started in
2009. A biogas plant was built in the village of
Doshino, Kaluga Region. The raw material for
it was green biomass. In a biogas plant, meth-
ane is released as a result of the fermentation
of organic raw materials. Bacterial environ-
ment contributes to this process. Then biogas
is burned. As a result of this process, heat and
electricity are generated. A by-product is high-
quality organic fertilizers that can be used later
on in the fields of agricultural enterprises [5].

The most common raw materials in biogas
plants in Europe and Russia are solid and lig-
uid manure and silage. However, biogas can
also be extracted from other types of raw ma-
terials, and not only on the basis of agricultural
enterprises. Processing plants can supply food
waste, feed residues for this purpose, utilities
can collect biowaste. In most cases, plant ma-
terials for power plants are grown specially and
systematically. These are corn, various herbs,
sunflower, grain, beets, silage, etc. The plant
mixture is fed into the bioreactor. It is a large
insulated tank with a bacterial base, which
is heated.

Biogas production is possible only if this
device has an aerobic-anaerobic structure. Bi-
ogas plants operating on biomass can be prof-
itable for the manufacturer. From the point of
view of sustainable production, they signifi-
cantly improve the environmental situation.

The main buyer of biogas plants in Russia
is agricultural enterprises that process their own
raw materials and waste and generate heat for
their own needs. Contributing to the economy
of enterprises is the reduction of environmental
costs in the field of livestock complexes. The
processing of hazardous waste usually takes up
a significant part of the budget of farms and
poultry farms. These enterprises are forced to
spend significant funds on the export and pro-
cessing of thousands of tons of manure that
contains harmful substances. The soil at the
places of manure storage is unsuitable for use
for a long time. Moreover, state and municipal
laws provide for sanctions and penalties for the
disposal of harmful substances.

The benefit of using a biogas plant is obvi-
ous: the producer generates its own heat and
solves the problem of waste disposal.

Corporation “Biogazenergostroy”  (the
BHPP) has begun the construction of a biogas
plant in the village Romodanovskaya (Mordo-
via). Nowadays this is the largest project in the
field of bioenergy in Russia: the capacity of the
station will be 4.4 MW.

As raw materials, the station will use waste
from cattle and beet pulp, the press service of
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the Corporation reports. The main suppliers of
raw materials are SPK “Romodanovsky”, the
nearby farms, as well as sugar factory. The
heat generated at the plant is used for heating
greenhouses located on nearby farms, as well as
for drying and granulating organic fertilizers,
which are a by-product of the biogas plant. The
costofconstruction of the station is 5-7 thousand
euros per kilowatt. The total investment
amount is 25-30 million Euro, provided of the
Corporation “Biogazenergostroy” from their
means, and with the involvement of Western
funding [6; 7].

Conclusion

Biomass processing is a very important
vector of the heat and power industry. Envi-
ronmental factors (saving of fossil resources,
the need for recycling and waste disposal) play
an indubitable role in its further development.
Economic factors are not so great at the mo-
ment and the development is possible only
with the support of state programs and active
state subsidies.
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METOJAUKA OBCIIEJOBAHUS TACCAKUPOIIATOKOB

lerunun H.A., Kopsaxos B.b., Cemukonenko 10.B.
Bencopoockuii eocyoapcmeennviil mexnonocudeckuil ynusepcumem um. B.I [Ilyxosa,
beneopoo, e-mail: viktor.coryakov@yandex.ru

B crarbe npemioxeH aHaIu3 METOI0B 00C/ICI0BaHHS ITACCAKUPOIIOTOKOB. VIceiejoBaH st IPOBOASTCS IS YITyd-
IICHNS KaYeCTBA OKA3bIBAEMBIX YCIIyT IO HepeBO3ke HaceseHus benroposickoit oonacti. YToObI peiocTaBisieMble yc-
JyT'¥l aBTOTPAHCIIOPTA B 0011aCT! OBLIN 3K TUBHBIMU, HEOOXOMMO Ha Ka’KJI0M MapIIPyTe IPOBOAUTE €XKEAHEBHbIMH,
eKEHeJIeIbHBIIl MOHHTOPHHI Ha BCe MapmIpyTHOI cetd. Mcronb3yeMble paHHee TPaIUIHOHHBIC PyYHBIE METOIBI
MACcCaKMPOTIOTOKA OKA3aJIUCh MaTIOd((EKTUBHBI, TAK KaK OHU TPEOYIOT OOJIBILOI 00bEM YeI0BEYECKOro pecypca 1 Ka-
ITUTAJIOBIIOKEHHIT. DTH METO/IBI 3aMEHSIOT Ha ABTOMAaTH3HPOBAHHBIC METOJIBI ITOZICUETOB MTaccaxupoB. [1o uroram uc-
CJICZIOBaHHS YCTAHOBIICHO, YTO TOYHBIC JAHHBIEC O YHCICHHOCTH IIEPEBO3UMBIX [1ACCAKHPOB, IOCIUTAHHEIC PYIHBIMU
MeToziamMu cocTaBisiioT ot 50 % 110 70 %, a aBroMatu3upoBaHHbIME — 0T 60 % 110 85 %. B HacTosiiee Bpems CyiecTBy-
0T aBTOMAaTHYECKNE OECKOHTAKTHBIC YCTPOICTBA. JTa CHCTEMa ABTOKOHIYKTOP)» C OHJIAMH — BUJICO, KOTOPAst HCCIIe-
JyeT MacCaKUPOIOTOK, 00eCIeurBaeT HeNpepbIBHOE MoydeHHne nHpopMaIi 00 00beMax IepeBO30K ITaCCAKUPOB.
KomuuecTBo maccakupoB IIpH IOCaKe U BBICAIKE C TOYHOCTBIO Oonee 98 %. B pexxime peanbHOro BpeMEeHH BHIHO
HAIOJIHEHHOCTh aBTOOYCOB, y HAC €CTh MOHMMAHHE HY)KHO JIM C/ENaTh JIOTIOIHUTEIbHBIH BBIXOJ TPAHCIOPTA HITH
OCTaBUTH Bee O3 m3MeHeHnil. CHCTeMa Io/IceTa acCaKUPOIIOTOKA JaeT MATyI0 HOTPEIIHOCTD U SBILIETCS IIPOCTON
B 9KCILTyaTal[iK [IPH MUHUMAIIbHBIX MaTEPHAIIBHBIX U TPYJOBBIX 3aTparax.

KuroueBrble ciioBa: MacCaA’KUPONOTOK, MOIIHOCTb NMACCAKUPOIIOTOKOB, naccamnpooﬁmeﬂ, 00beM macca;Kupos,

naccamupooﬁopm, ABTOMATU3UPOBAHHAA CHCTEMa

PASSENGER TRAFFIC SURVEY METHODOLOGY
Shchetinin N.A., Koryakov V.B., Semikopenko Yu.V.

Belgorod State Technological University V.G. Shukhov, Belgorod, e-mail: viktor.coryakov@yandex.ru

The article offers an analysis of passenger flow inspection methods. Studies are conducted to improve the
quality of services provided for the transportation of the population of the Belgorod region. In order for the provided
motor transport services in the region to be effective, it is necessary to conduct daily, weekly monitoring on each
route on the entire route network. Previously used traditional manual methods of passenger flow were ineffective,
since they require a large amount of human resource and investment. These methods are replaced by automated
methods for calculating passengers. According to the results of the study, it was found that accurate data on the
number of passengers carried, calculated by manual methods, range from 50% to 70 %, and automated data from
60% to 85%. Currently, there are automatic contactless devices. This «Auto Conductor» system with an online
video that examines the passenger flow ensures continuous information on passenger traffic volumes. The number
of passengers during boarding and alighting with an accuracy of more than 98 %. In real time, the fullness of buses
is visible, we have an understanding of whether it is necessary to make an additional exit of transport or leave
everything unchanged. The system for calculating the passenger flow gives a small error and is easy to operate with
minimal material and labor costs.

Keywords: p ger traffic, p
automated system

ITaccaxupckuil TpaHCHOPT SIBISIETCA OJ-
HUM M3 Haubojee MacCOBBIX BHJOB TOPOI-
CKOTO M MPUTOPOAHOIO TpaHCIIOpTa TOpoAa
benaropona u obmactu. On obecneynBaeT
KHU3HECIIOCOOHOCTb PErMOHA U €ro 3KOHOMU-
YEeCKyI0 CTa0OMIBHOCTH. UTOOBI MpenocTanise-
MbI€ YCIIyT'M aBTOTpaHcnopra B benropoackoi
obnact ObuM 3(PpHEeKTUBHBIMH, HEOOXOIMMO
Ha Ka)XJIOM MaplIpyTe NPOBOAUTH €KEIHEB-
HbIM, ©XEHEJCNbHBIH MOHUTOPUHI Ha BCEH
MapIIpyTHOH CETH.

[IpoBonmuTcst oOcmemoBaHNe MACCaKUPO-
ITIOTOKOB B COOTBETCTBUHU C ACWCTBYIOIIUMH
HOPMAaTHBHBIMHU JIOKYMEHTaMU:

1. PacnopskennemM MuHHCTEpCTBA TpaHC-
nopra P® or 28 nexabps 2016T. Nel97-p
«O6 ytBepxkaenuu lIpuMepHOH mporpaMmel
PETYASPHBIX TPAHCIIOPTHBIX W TPAHCIIOPTHO-
COITMOJIOTHICCKUX OO0CIeIOBaHUN (PYHKIIHO-
HUPOBAHUSI TPAHCIIOPTHOH HH(PACTPYKTYpPbI
IIOCEIEHUN, TOpOJACKUX OKpyroB B Poccuii-
ckoit denepaunny»;

ger traffic capacity, passenger exchange, p

ger volume, p ger turnover,

2. IlocTaHoBneHrne aIMUHUCTpPAIUN TO-
pona bemropoma ot 12 centsiops 2019 roma
Ne 154 «O06 yTBepkaeHUH HOKYMEHTa IJIaHU-
POBaHUS PETYISPHBIX MIEPEBO30K MMACCAKHPOB
u Oaraxxa 1O MYHHIIMITAJILHBIM MapIipyTam
PETYISPHBIX IEPEBO30K Ha TEPPUTOPUHU TOPOJI-
ckoro okpyra «lopon benropoa» u MexxMyHH-
[UIAJIBHBIM MapUIpyTaM PeryjisipHbIX Iepe-
BO30K B MIPUTOPOAHOM COOOILCHUU HA MEPUOA
¢ 2019 no 2024 roasn.

Lenpro wccnemnoBaHusl, SBISETCS Pa3BH-
THE METOAMYECKHX OCHOB ITacCa)XMPOIOTOKA
HaceyneHnusi ropoaa benropon u  benropon-
CKOI 00macTH.

MOHUTOPUHT  JIBHXKSHHsI ~ TPaHCIIOpTa
Ha MapIIpyTe W €ro 3arpy’>KeHHOCTH JIOJIKHBI
UMETHh KOPPEKTHPOBKHU:

1. Paciucanme  ABMkeHUS — aBTOOYCOB
1 TPOJIICHOYCOB 10 MapIIPyTYy.

2. MapuipyTHBIX CXEM.

3. OpraHuzalid  3KCHPECCHBIX, MOITyIK-

CIIPECCHBIX, CIAPCHHBIX U YKOPOYCHHBIX peﬁCOB.
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MaTepna.nbl U METOAbI UCCTICAOBAHUA

B npousBoicTBEHHOU JEATENbHOCTH MPE-
MPUSITUHA TOPOJICKOTO MACCaXKUPCKOTO TPaHC-
rmopTa MPUMEHSIOTCS METOABl 00CienoBa-
HUS IACCAKUPOTIOTOKOB!

1. Memoo suzyanvHoco 006ciedosanss ITOT
METOJI, TaeT IONyYNUTh MH(POPMALIUIO O KOJH-
YeCTBE HANOIHIEMOCTH aBTOOyCOB Tacca-
xkupamu. C TOMOIIBIO BU3YaJIbHOW OICHKH
BOJIUTEJIS, KOHJIyKTOPA WU CIEIIUAIbHBIX KOH-
TPOJIEPOB, MPOBOIUTCS BU3YaIbHBIA MOJCUET
HaIOJHIEMOCTH TPAHCIIOPTa MO BCEMY MapIil-
PYTY, C TIOMOIIbIO OATFHOW CHCTEMBI U 3aI10JI-
HSIETCS y4eTHas Tabiua.

2. Memoo nodcuéma, BO BpeMsI OCTAHOBKE
JUTSL BBICAJIKU — TMOCAJIKK MacCaXXHUPOB MPOBO-
JTUTCSI TIOJICUET, U 3alMChIBAIOTCS B CIICIUAIIb-
HOM TaOIuIle B TeUEHUE BCEW CMEHBI BOAUTEIS
WM B YCTAHOBOYHBIE YaCHI.

3. Ankemmnuiti Memoo, ¢ IOMOIILIO aHKe-
TUPOBAHUS HACEJICHUS TOJIb3YIOIIUMHUCS YC-
JyramMy TIePEBO3YMKa, ONPEACISAETCS BpEeMs
Y MapuIpyT JBUKCHUS IMACCAKUPCKOTO TPAHC-
mopTa no BceM mapuipyram [1].

4. Memoo KomniekcHo2o 00Cied08aHUs.
naccaxcuponomoxa MOXeT OBIThb IpOBe-
JICH KOMIIJICKCHO:

1. C moMoImIpl0 y4eTHOrO TalloHa, KOTO-
PpBIii TACCaXKHUP TOIYyYaeT MPH OILIaTe Mpoe3/ia
B TPAHCIIOPTE W BO3BPAIAET IPH BBIXOIE.

2. Ompoca maccaXupoB: 3Has, Ha Kakou
OCTaHOBKE, ITaCCaXHpP BOIMIEN BOAWUTENb METO-
JIOM OIIpOCa y3HAET, IJIe OH OYyIeT BBIXOIUTH
Y 3aHOCHT B CIICI[UAJIBHYIO TaOJIUITYy, HATPOTUB
ITyHKTA [MOCAIKH.

3. CKOITbKO TMacCa)XMpPOB TPOU3BOIUT I10-
CaJKy Ha KaXJOM OCTaHOBOYHOM KOMIIJIEKCE
(caétHo — TabMUIHBINA MeTox) [2].

C MOMOIIBIO JTAHHOTO METOZa MBI y3HAeM
CIICIYIOIINE Pe3ybTaThl: KOJMYECTBO Tacca-
JKUPOB Ha MapuipyTe, CPEIHHE PacCTOSHUE
Ha KOTOPHIE TIEPEIBUTAIOTCS IO MapIIPYTY, (-
(heKTUBHOCTH HAITOIHEHHSI TPAHCTIOPTA | JIPY-
THe IToKa3aTelu.

5. Omuémno — cmamucmuyeckuil Mmemoo,
3TO MOJIYYCHHUE CTATUCTHUKH 110 Pe3yJbTaTamM

MIOJIyYEHHBIX CPEJICTB OT MPOJAXKU Tajo-
HOB M OWJIETOB.

Ha maccaxupckoM TpaHCIIOpTE CaMbIM
pacnpocTpaHeHHBIM CIIOCOOOM [UIS TIONTyde-
HUS UHPOPMAIIMK O KOJIMYECTBE TIOKa3aTeseH,
pe3yJIbTaTOB HAOJIONCHUSI BBIYUCIUTEIHLHON
TEXHUKH C HAUMEHBIIUMHU TPYIOEMKOCTIMHU
SIBIISICTCS TAONMYIHBIN METO/T.

B coBpemeHHOM MHUpe B OCHOBHOM HC-
MIOJTB3YIOTCSI  aBTOMAaTU3MPOBAHHBIE METOJbI
00CJIe/IOBaHUsl MACCaXUPOIOTOKOB [3]. st
cOOpa MCXOJHBIX JaHHBIX O YHCJIEC BXOJSIIUX
Y BBIXOJSIIUX Ha OCTAaHOBKAaX I1aCCaXKUPOB
MIPUMEHSIOTCS COBPEMEHHBIE TEXHOJOTHH aB-

TOMaTH4ECKOTO TO/ICUeTa Ha OCHOBE HCIIOJIb-
30BaHUsl OCCKOHTAKTHBIX JIATYUKOB, KOTOPHIC
YCTaHABIUBAIOTCS B CAJOHAX IMACCAXKHUPCKUX
TPAHCIIOPTHBIX CPEJICTB.

MeTonbl aBTOMAaTH3MPOBAHHOTO KOHTPOJIS
MacCa)XMPOTIOTOKA Pa3ICISIFOTCS:

1. Koumaxmmuuwiii memod, KOrma maccaxxup
C MTOMOIIIBIO 3JICKTPOHHOTO KOHTPOJISI TIPU BbI-
XOJIe — BBIXOZIE KOHTAKTUPYET C YCTPOKUCTBOM.

2. Hexonmaxmmuwiti Memoo WCTONb3YIOT
(dotoanekTpudeckue mpuodbopsl. Ilpu doro-
JJIEKTPUYECKOM YdYeTe TEepeBO3UMBIX Macca-
JKUPOB  HCIIOJNIL3YIOT —(poTompeoOpa3oBareu,
KOTOpBIC YCTaHABIUBAIOTCS B CAJIOHE TpPaHC-
rmopTa 1O JBa HAa KAKABIH TOTOK ITOCAJIKH-
BBICAJIKM TACCaXHpoB. HemocTarkamm 3TOTO
MeToJa 3aKitodacTcs: mepedon B pabore 060-
PYIIOBaHHMS, TEXHHYECKOM OOCIY)KUBAHHUH, Ha-
cTpoiika npuOOpOB TpeOyeT CHEIUATUCTOB,
HETOYHBIC MTOKA3aHWsI.

3. Koceenuwiti Memoo — nns ydera Iiac-
CaXHMPOIIOTOKA: B3BEIINBaTh OIHOBPEMEHHO
BCEX MMaCCaXMPOB TPAHCIIOPTHOTO CPEACTBA
C TOCTEIYIOUIMM JieliecHHeM oOIIeld Macchl
naccaXMpoB Ha CpeHIo Maccy. O0mas mac-
ca TacCaXUPOB OIPEICISACTCS TPU TOMOIIU
TEH30METPUYECKHUX TpeoOpa3oBaTeneii, pac-
MIOJIOKEHHBIX Ha IMOMyIIKax peccop. [lanHbpie
o0cieoBaHns PErUCTPUPYIOTCS B BUJE JITIOP
naccaxupornoTokoB. Hemocrarku metona 3a-
KJIOYaroTCsl B OONBIIOM 00beMe BpEMEHH, JUIS
OTIpeJICTICHHS KOJIMYECTBA [TACCAKUPOB BOLIE/I-
IIMX ¥ BBIIIEIINX HA OCTAHOBOYHOM ITYHKTE.

4. Kombunuposannulil memoo, 3aKIodacT
B ce0e KOHTAKTHBIX U OECKOHTAKTHBIX METOIOB
MaCcCaXUPOIIOTOKA IyTeM 00001IIeHNE TaHHBIX.

Bce cucremsl MoryT paboTaTh B aBTOHOM-
HOM pEXHME, HO HaubOoyiee pe3yJIbTaTUBHO
MIPOSIBIISIFOT Ce0s MPH TMOJKIIOUEHUH K aria-
PaTHO-TIPOTPaMMHBIM KOMILIEKCAM.

5. Uncmpymenmanoholti  Memoo  aBTO-
MaTU4eckoro coOopa W Tepeladyd JAaHHBIX
B JIUCHETYEPCKUN LEHTP ISl JalbHEWILIEro
pacueTa OCHOBHBIX XapaKTEPUCTHK IACCaXKH-
pOTIOTOKA peayn3yeTcs C IMOMOIINBI0 CIEIH-
aJbHOTO O00OpPYIOBaHUS, YCTaHABIMBAEMOTO
Ha TPAHCIIOPTHBIE CPEACTBA TOPOJCKOTO Iac-
COXUPCKOTO  TPAHCIIOPTA,  BBITOJIHSIONICTO
TPaAHCIIOPTHYIO padoTy.

Cucrema «ABTOKOHAYKTOp» C OHJAMH —
BUJICO — PETHCTPATOPOM OOECIEUUBACT aBTO-
MaTH3UPOBAHHBIN KOHTPOJIb TpaHCHopTa (pu-
CYHOK), BKJIFOUAIOITHH B CeOS:

— OHJIaliH KOHTPOJIb MECTOTIOJIOKEHUS

— Konrpons npobera

— KonTpoub pacxona Tormimsa

— KonTpons  ucnonp3oBaHHBIX  Torums-
HBIX KapT.

BosmoxHocTH:

—Ilomcuér maccaxxupoB MNpU  MOCAJKE
Y BBICAJIKE C TOUHOCTBIO Oomee 98 %.
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— OGHapy>xeHre Bo3BparoB. [laccaxupsl,
BBINIEIIINE U OBICTPO BEPHYBIIHECS 00paTHO,
HE CUMTAIOTCS JIBAXKIbL.

— Hcnonb3oBaHue Ha BCeX BHUIAX TpPaHC-
[opTa, B TOM YHCJIE Ha YKEIC3HOTOPOKHOM.
Cucremy yuera nmaccaxupoB ¢ 3D-anamuzom
MOXXHO HCIOJIb30BaTh JJa)kKe€ Ha MaCCOBBIX Me-
porpusitusx. KonduaenunuansHOCTh macca-
XKHUPOB COXPAHACTCS.

— VHTerpamus B cucteMy Impomaxu Oue-
TOB. ECciii KOMMuecTBO MaccakupoB U KoJin4e-
CTBO IPOJAHHBIX OMIIETOB OyIyT HE COOTBET-
CTBOBATh, 3TO OyZIET BBISIBICHO MOMEHTAJIBHO.

— Wuterpamust B cucremy [JIOHACC/
GPS. MoXHO BBIIBUTH MOMEHTHI TMHKOBOI
U HYJIEBOW 3arpy3Kd U COOTHECTHU UX C I'€0IOo-
3ULUEN TpaHCIIopTa.

— MOHUTOPUHT  3aMONHSAEMOCTH  30HBI.
Omnpenenenne MECTOHAXOKACHUS TACCAKUPOB
B PEXHMME PEaJIbHOIO BPEMEHHU.

—3anuce BUAEO A IMPOBEPKHU MOACUETA.
3anuch IBETHBIX BHAEO(DAMIOB BMECTE C pe-
3yJIbTaTaMU U3MEPEHU.

— Bcrpoennsle  BupeokaMephl  IaTyH-
KOB TMO3BOJISIIOT BECTH BHJE03AIHCh B PEXKU-
M€ OHJIAH M Iepe/aBaTh AaHHbIC HA BHEIL-
HUE HOCHUTEIIH.

— ABTOMaTH4YecKass  3arpyska
Ha yNAJIEHHOE XPaHUJIUILIE.

OCHOBHBIMH 33J]a9aMH, KOTOPBIX SIBISETCS
yIpaBieHUE BBIXOAAMHU Ha JMHHUIO, KOHTPOJb
pacnucaHusi, pelieHHe NPOOIEMHBIX CHUTYya-
LU}, BO3HUKAIOLIMX B pabodee BpeMs Ha Ju-
HUM, a TAaKXKe II0ArOTOBKA BCEH JOKyMEHTaLUH
HEOOXOIMMOM AJIsl BhIX0Ja aBTOOYCOB Ha JIU-
HUH U TI0 UX BO3BPAICHHUIO.

3anucen

Pe3ynbrarhl uceae10BaHus
U UX o0cy:KIeHne

[lepByto odepenp yCOBEPIIEHCTBOBAJICS
rporiecc padoThI 3a CUET JOCTYITHOCTH HE00-
xoauMon mHbopMaIuu. B pexxnMe pearbHOTo
BPEMEHHM BHJIHO 3aIlOJIHEHHOCTh aBTOOYCOB,
y HAC €CTh MOHUMAHUE HYKHO JIU CAENaTh J10-
MTOJTHUTEILHBIA BBIXOJ TPAHCIIOPTA I OCTa-
BHUTH Bce 0Oe3 m3MeHeHuil. Cucrema mojcueTa

NacCaXMPOIOTOKA JACT MAIYIO MOTPELIHOCTD
U SIBIISETCS POCTON B OKCILTyaTaIlny.

KoHCTpYKTHBHO OHO TIpEACTaBIsAET cOOO0i
KOMIUIEKT M3 HECKOJIBKHX KaMep, yCTaHaBIIHU-
BaeMbIX Ha JIBEPsiX. MICXOAHBIMU TaHHBIMH JUTS
CHCTEMBI TOJICUETa SIBISIOTCS M300payKeHUs,
noixydeHHsle ¢ Buzaeokamep. IlocpencTBom
3D-ananu3a B HaCCaXUPOMOTOKE PACIIO3HAIOT-
Csl OTHENbHBIC JIUIA, U OCYIIECTBIAETCS IOI-
cdeT ux KonmdecTna. llpu aTom cucrema cro-
coOHa pacro3HaBaTh Cllyyau, KOTJa maccaxup
BPEMEHHO BBIXOIUT M3 CAJOHA MPH MOCAJIKe-
BBICAJIKE. 3a CUET HTOro 0OecrneynBaeTCsl BbI-
COKasi TOYHOCTH TojicueTa. [lorpenrHocTs mos-
cdera 00beMa IMACCaXKUPOIIOTOKA COCTABIISIET
NpU TakOM aJIrOpUTME PabOThl BCETO JIHMIIb
1-3 %. TemnieparypHbIii (haKTOp TAKXKe HE BIIU-
€T Ha TPOLIECC Paclo3HaBaHUs TACCAKUPOB.

Cucrema moacyeTa mHacCa)XKUPONOTOKA
MOXET KOMIUIEKTOBaThbcsi Tpekepom GNS-
GLONASS v. 4.7 ¢ mogynem CAN-LOG, uro
CYIIECTBEHHO pACHIUPSiET €€ BO3MOKHOCTH.
D10 cBs3aHo ¢ TeM, uyTo 1o CAN-muHe nepe-
JIaeTCsl OTPOMHBIN MOTOK JaHHBIX, B YACTHOCTH
npoOer, Harpy3Ka Ha OCb, TEMIIeparypa JIBUra-
TeJsl, TABJIIEHUE B TOPMO3HOW CUCTEME U IpyTast
nHpopmammst 06 aBTo. COOTBETCTBEHHO, Tpe-
kep GNS-GLONASS v. 4.7, mTOMHUMO OCHOB-
HOW 3aJa4d 1O MOJCYETY MacCa)KMPOIOTOKa,
MOKET OBITh MOJIE3€EH, AJIsl yAaJeHHOTO MOHU-
TOPHHIA COCTOSIHUSL TPAHCIIOPTHOTO CPEJICTBA.
Bonee Toro, Takoe pemnieHne CHIKAET TPYHO-
€MKOCTh MOHTa)Ka M JIKCIUTyaTalliH OTJEIBHO
YCTaHABIIMBAEMBIX CHCTEM TejeMeTpuu. s
TEXHUKH Ha TapaHTUH MPEIyCMOTPEH CIIOCO0
MOAKIIIOYEHHST MOIYJISI C TIOMOIIBIO CUMTHIBA-
tenst CAN-Crocodile.[4]

[TapameTps! TPaHCTIOPTHOTO CPE/ICTBA, KO-
TOpPBIE MOXKET CUUTATh TPEKEP:

1) ypoBeHb 0€30I1aCHOCTH;

2) cOCTOSTHUE 3aMKa 3a)KUTAHUS;

3) HanM4YKe KroYa B 3aMKE 3a0KUTaHUS;

4) cocTosiHME ITATHOM CUTHAJIM3ALNHN;

5) ypoBeHb TOIUIHBA B OaKe;

6) 000POTHI TBUTATEIS;

7) cocTosIHHE TBEPE;
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Pyunsbie meTozp! Kon-Bo Kon-Bo ABTOMAaTH3UPOBAHHBIE Kos-Bo Kos-Bo
BOIIEAMINX | BBIIIEIINX METO/IBI BOILEAMINX | BBIIEIINX
MaccaXku- | TacCaKu- MacCaKu- | MacCaKH-

poB, % poB, % poB, % poB, %
Busyanenslit 40 35 KonrakTHbII1 65 67
MeTon nozacuera 55 48 HexonraxTHbIi 63 68
KommnekcHbIi 63 57 KocBennsrit 72 77
OTYeTHO-CTATHCTUYCCKUIA 42 53 KomOnHMpOBaHHBIIH 67 63
AHKETHBI 68 60 MucTpymeHTanbHbIH 70 89
54 51 67 73

8) BpeMs paOoThI IBUTATEINS (TOTAN);

9) motHEI TIpOOeET;

10) pacxox ToruiBa (TOTaN);

11) Temneparypa ABUraTes;

12) ckopoCTh ABMKEHHUSI, HArpy3Ka Ha OCh.

Hdnst 0oO6paboTKM mapaMeTpoB JOCTATOY-
HO TIOIKJIIOYUTH TPEKep K OOpTOBOH cucTeme
Tpancmopta u aktuBm3upoBath CAN-LOG
Ha IUHE JaHHBIX. OTOOpakeHHe pe3yIbTaToB
MIPOM3BOAUTCS Ha TEPCOHAIBLHOM TEpPMHUHAIE
nnmn cepsepe tuma Wialon. Cienyer y4uThl-
BaThb, YTO IepenaBaeMas MHQOpMaMs OTO-
Opaxaercs B Buae crmmckoB ID mapamerpos
o mpotoxony Novacom Gns Extended.

Meroznpl  00ciaeoBaHUs —ACCAXKHUPOIIO-
TOKOB BBINICYKa3aHHBIE B CTaThbe SIBIISIOT-
csi Manod(p(eKTUBHBIMH, JOPOTOCTOSIIUMH
TpeOyIOT ~ MPUBJICUCHUS  JIOTOJHHTEIBHBIX
ciyxanmux [5].

JlaHHBIE O UHCICHHOCTH IEPEBO3UMBIX
[1aCCAXKUPOB, MOACUUTAHHBIE PYYHBIMU METO-
namu, coctasistroT oT 50 % mo 70 %, a aBToma-
TU3upoBaHHBIMU — 0T 60 % 10 85 %.

B coBpemMeHHOM Mupe pa3BUTHIC CTpPaHBI
YK€ UMEIOT OECKOHTAKTHBIE aBTOMAaTHYECKHE
YCTPOHCTBA OOCIIEOBAHUS U yUETa MacCakU-
porotoka. OHU MoJy4aroT 00beMHYH0 HH(OP-
MalMio MPH MUHHMAIBHBIX MaTepHaIbHBIX,
TEXHUYECKUX U TPYHAOBBIX 3aTpatax [6].

BriBoabl

Takum 00pa3om, HECMOTPSI Ha BEICOKOTEX-
HOJIOTUYHBIE CIOCOOBI KOHTPOJIS MACCaKUPO-
ITOTOKOB, HE YIAeTCs TOYHO MPOU3BOIUTH WX
nozcuer. [loromy 4To, JIFOMM UMEIOT pa3HbIA
pocT, Bec, Ccrocod MepeMenieHus (MHBaIU/I-

HBIE Kpeclia, KOCTBUIN), CKOPOCTh TIepeIBUKE-
HUSI, @ TAKXKE BIMSIHAE TEMIIEPaTyphbl BO3IyXa,
BIIA&YKHOCTh, BpeMsi cyToK. He Bce coBpeMeH-
HOE 000pyI0BaHKE CIIOCOOHO paboTaTh B JIaH-
HBIX ycsioBusX. [y Tounoro nopcyera nacca-
YKHPOTIOTOKA HEOOXOJMMBI HOBBIE Pa3padOTKH,
KOTOpBIE CMOTIIHA OBbI JaBaTh IMOIHYI WHGOP-
MAIIHIO B YCJIOBHSIX TSKEION HATPY3KH.
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NMHEPIHUOHHBIE INIOT'PEIHNTHOCTU U HYBCTBUTEJIBHOCTb
METEOPOJIOI'MYECKUX ITPUBOPOB JJIs1 UBSMEPEHUSA
JAJIBHOCTHU BUIUMOCTHU U CKOPOCTHU BETPA

Bockansau K.JIL., I'puropos H.O., Hukutuna B.C.
@I'EOY BO Poccutickuii 2ocyoapcmeentblil 2uopomemeoponozuveckuil ynueepcumem (PITMY),
Canxm-Ilemepoype, e-mail: kvosia@mail.ru, grigorov46@mail.ru, victoriaflint01@gmail.com

ToTpebutensiMu MeTeOpOIOrHIecKo HHGOPMAINK O TAKUX MapaMeTpax KaK JalbHOCTh BHIUMOCTH H CKO-
POCTb BETpa SIBJISAIOTCS CTPOHMTENIbHBIC W CIIOPTUBHBIC OOBEKTHI, OTPACIN JAOPOXKHOIO, JKEIC3HOIOPOIKHOTO, BO-
JIHOTO M BO3/YITHOTO COOOIIEHHUS U APYTHe X03sHCTBEeHHbIC 00BCKTHI. UeM TouHee OymyT MpOBEICHbI H3MEPEHHUs
CKOPOCTH BeTpa M PacCUHTaHbI BETPOBLIC HAIPY3KH, TEM KadeCTBEHHEE OyIyT HOATOTOBICHBI MPOCKTHI KPYITHBIX
1 CIIOXKHBIX 0OBEKTOB, @ TAK)KE BBICOTHBIX 3/1aHuil. COKpaIleHHe KOINYECTBA OMNOO0K B IPOCKTHON TOKYMEHTALINH
1 BHECCHHE KOPPEKTUPOBOK HA PAHHEH CTAJNN CTPOUTENIHCTBA IPUBOAUT K 3HAYHTCIBHOMY CHIKCHHIO H3JCPIKEK
¥ BO3HHKHOBEHHS BO3MOXKHBEIX DHCKOB. B cTaThe paccMaTpHBaioTCss BO3MOXKHOCTH COBCPIICHCTBOBAHHUS TPAHC-
MuccomeTpoB (npudops! uis uzmepenus M/IB) u poroanemomeTpoB (puOOpPHI ISk U3MEPEHHUST CKOPOCTH BETpPA)
C EJIBI0 YMEHBIICHHUS HX MOTPEIIHOCTEIl M YMEHBIICHNS HHEPIMK MPHOOPOB. B niepBoii 4acTu cTaThn MPUBOAUTCS
pacdeT YyBCTBHTEIHHOCTH M IOTPEIIHOCTEH TPAaHCMHUCCOMETPOB M PEKOMEHJALNHU 110 yMEHBIICHUIO MOTPEIIHO-
cTeii. Bo BTOpoii 4acTH cTaThy PacCYMTAHBI HHEPILMOHHBIC TOIPEIIHOCTH POTOAHEMOMETPOB U JIaHbI PEKOMEH/Ia-
LMY 10 MX yMeHbIIeHH0. [TomydeHHbie MaTepHalbl MOTYT OBbITh HCIIONb30BAHbI PH TPOSKTHPOBKE aHEMOMETPOB
U YCTaHOBKE TPAaHCMUCCOMETPOB, a TAKKe IIPH aBTOMATH3HPOBaHHOM 00paboTKe pe3yasTaToB m3MepeHuil. Pabora
HANBIIHO IEMOHCTPHUPYET HEOOXOANMOCTh BBITIOIHEHHUS aHAJIOTUYHBIX PACYETOB IS IPYTHX METCOPOIOrHUCCKHX
MPUOOPOB, YTO MO3BOJIUT YITYHIIHTh Ka4€CTBO MOJTy4aeMOil IepBUYHOI METEOPOIOTHYECKOiT MHQOPMAIIHH H, COOT-
BETCTBEHHO, 3HAUUTEILHO MOBBICUTE (P ()EKTHBHOCTH €€ JAIBHEHIIEro NCIIONIb30BaHHUSL.

KuioueBble ciioBa: TPAHCMHCCOMETPbI, AHEMOMETPbI, METEOPOJIOrHYeCKasd 1aJbHOCTh BUIUMOCTH, CKOPOCTH BETPa,
HHEePUHUS, YYBCTBUTEJIBHOCTD, MOTPEIIHOCTH

INERTIA ERRORS AND SENSIBILITY OF METEOROLOGICAL DEVICES
FOR METEOROLOGICAL VISIBILITY RANGE AND WIND SPEED MEASUREMENTS

Voskanyan K.L., Grigorov N.O., Nikitina V.S.
Russian State Hydrometeorological University (RSHU), Saint-Petersburg,
e-mail: kvosia@mail.ru, grigorov46@mail.ru, victoriaflint01@gmail.com

Consumers of meteorological information on such parameters as meteorological visibility range and wind
speed are construction and sports facilities, sectors of the road, rail, water and air traffic and other business facilities.
The more accurately wind speed measurements are made and wind loads are calculated, the better will be prepared
projects of large and complex objects, as well as high-rise buildings. Reducing the number of errors in the design
documentation and making adjustments at an early stage of construction leads to a significant reduction in costs and
possible risks. In this article possibilities of transmissometers (devices for MVR measurements) and anemometers
perfections are given to diminish their errors and inertia. In the first part of the article there are calculations of
sensibility and errors of transmissometers. Recommendations to diminish errors are given. In the second part inertia
errors of anemometers are calculated and recommendations to diminish them are given. The resulting materials
can be used in the design of anemometers and the installation of transmissometers, as well as in the automated
processing of measurement results. The work clearly demonstrates the need to perform similar calculations for other
meteorological instruments, which will improve the quality of the received primary meteorological information and,
accordingly, significantly increase the efficiency of its further use.

Keywords: transmissometers, anemometers, meteorological visibility range, wind speed, inertia, sensibility, errors

Jiist TOpOIOB, SIBISIIOIIUXCS KPYITHBIMU
MIPOMBIIIUICHHBIMU [ICHTPAMU W TPAHCIIOPTHBI-
MH y3JIlaMH, 0c000€ 3HaueHHe MPHOOPETaIoT
METEOPOJIOTHUECKUE H3MEPEHUSI, B YACTHOCTH
JATLHOCTH BUAMMOCTH M CKOpOCTH BeTpa. [1o-
TpeOuTesIMu UHPOPMAILIMK 00 ITHX MapamMe-
Tpax SIBISIFOTCSL adPOTOPTHI, KPYITHBIE TpaHC-
MTOPTHBIC MATHCTPAJIH, & TAKIKE CTPOUTEIILHBIC,
CIIOPTHBHBIE U JIPYTHE XO3SHCTBEHHBIC OOB-
eKThl. MeXIy TeM, CyIIECTBYIOLINE MPUOOPHI
JUIT U3MEPEHHS METCOPOJIOTHYCCKON Jallb-
Hoctu BuamMmoctu (MJIB) n ckopocTu Betpa
00JIa/1al0T ONpeIeIEHHBIME MTOTPEIIHOCTSIMH,
CBSI3aHHBIMHU C HEJIOCTATOYHON UYyBCTBUTEIb-
HOCTBIO IPUOOPOB, a TAKXKE UX MHEPIHEH (3a-

Ha3bIBAaHUE M3MEPECHUs PeallbHbIX 3HAYCHUM
BEJIUYMH BO BPEMEHH).

Llenp wuccienoBaHUsl BBISBICHHE BO3-
MOXHOCTEH COBEPIICHCTBOBAHUS TpPaHC-
MHCCOMETPOB U POTOAHEMOMETPOB C LENBIO
YMEHBILIEHHUST HX IOTPELIHOCTEH, TO €CTh
YBEIMYCHHUS YYBCTBUTEIBHOCTH W yMEHb-
IICHUS BPEMEHHOW 3aJep)KKU HU3MEPEHUI
(mHepunn mpudOpPOB).

MaTepna.ﬂ H METOAbI UCCJICAOBAHUSA

I[Ipy TOpPOBEACHUU WCCICAOBAHUS  HC-
MOJIb30BAaH MaTEeMaTHUECKUI ammapar ¢ co-
CTaBIICHUEM MPOTPAMMBI JUISl TIEPCOHAIBHO-
IO KOMITBIOTEpA.
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Pe3yabTathl Hccjie0BaHus
U UX o0Cy:KIeHne

Kax m3Bectro [1-3], Hauboaee yacTo st
HU3MEPEHHUsT METEOPOJIOTHYECKON JaJIbHOCTH
BUIAMMOCTU HUCIHOJIB3YIOT TPaHCMHCCOMETPHI.
WX mpuHOmm eiicTBUs OCHOBaH Ha ocrnalie-
HUM H TIOCIEAYIOIEM H3MEPEHUH SPKOCTH
CBETOBOTO IyYKa, MPOMICAIIET0 ONpeaeiIeH-
HOe (0a30BOE) pacCcTOSIHHE B MYTHOW aTMOC-
tdhepe [4]. Takum 00pa3oM, IYBCTBUTEITHLHOCTH
S TpaHcMHCCOMETpa MOXET OBITh BBIpa)KeHa
KaKk M3MEHEHHUE OTHOLICHUS M3MEPEHHOH sip-
KOCTH CBETOBOTO Jiyda J K MCXOZHOMY 3Hade-
HUIO SIPKOCTH JTy4a, BBIIEALICTO U3 HICTOYHUKA
J, npu nsmenennu MJIB (L) Ha onuu mertp,
TO ecTh [1]:

A
JO

= (1)

Jis BBIYHMCIIEHUS] TyBCTBUTEIHLHOCTH HC-
rmoyib3yeM ypaBHenne byre-JlamOepra:

J=J, exp¥, 2)

rae k — rmoka3aTenb OCiIa0lieHus] B MyTHOM at-
Mocdepe, KOTOpBIH ommchIBaeTCs (hopmynoit
Kommunepa:

Ine
k=——. 3
7 (3)

3nech L — MeTeoponornieckas JalbHOCTh
BUIMMOCTH, € — OPOT' KOHTPACTHOHN 4yBCTBU-
TenbHOCTH Ta3za. OObenuHss ypaBHeHHs (2)
u (3) umeem:
/

J=J,¢et. 4)
Huddepenuupys (4), momyuaem BbIpaxke-
HUE ISl YyBCTBUTEIBHOCTH [2]:

a

J, df* L ( l )
= — SL =—8L'1n8' - |-
dL  dL I’ ©)

[To nonyuennoit popmyne (5) Obua Mpo-
BeJeHA CEpHsl PacueToB AJIS BBIABICHUS 3a-
BUCHUMOCTH 3HAa4€HHUS UYYyBCTBHUTEIBHOCTH
TPAHCMHCCOMETpPA OT ero 0a3bl MPU Pa3HBIX
3HaueHusx MJIB. Kpupsie Ha puc. 1 Ha-
MISAIHO NEMOHCTPUPYET, YTO MAKCUMYM [UIS
KaxJ0i KpuBol ¢ ysennueHueM MJIB cme-
miaeTcsi BOPAaBO M BHHU3, COOTBETCTBEHHO
MaKCHMaJlbHasl YyBCTBUTEIBHOCTDh CHUXKAET-
cs, U HaOIromaeTcs mpu OOJIbIIeM 3HAYCHHH
nnuabl 0a3pl. C apyroit ctopoHbl (puc. 2),
npu MOCTOSSHHOM JIJIINHE 62131)1 YYBCTBUTECJIb-
HOCTb 3aBUCHUT OT 3HAUEHUS METEOpPOJIOTHye-
CKOM JaJIbHOCTU BUAMMOCTH M TaKKE HMEET

S=

MaKCHMyM, KOTOPBIA MpH YBEIUYCHHH Oa-
30BOI0 PACCTOSHMS CMELIAETCsI B CTOPOHY
oompmnx 3HaueHmit MJIB [2]. OOpamaet
Ha ce0s BHUMaHWE, YTO BCE OTH (DYHKIIMHU
HOPMHPOBAaHBKl Ha EIWHHILY, TO €CTh IUIO-
niaib, OrpaHUYCHHAs TIpaQuKaMd H OCHIO
a0ciyce, OIMHAKOBA U paBHA €IWHUIE. JTO
JIETKO MOHATH, IMOCKOJIBKY SpPKOCTH MOTO-
ka mensercsa ot J, mpu [ =0 10 Hynsa mpu
| — . TakuM 00pa3oM, CEMEHCTBO KPHUBBIX
(puc. 1) maeT BO3MOXXHOCTbH MOA00OpaTh HAH-
Jydiiee 3HaYeHWe JUIMHBI 0a3bl B 3aBUCHMO-
CTH OT OXHUAAEMBIX HM3MEpPSIeMbIX 3HauCHHUI
M/IB. Kpussle Ha puc. 2 Aal0T BO3MOKHOCTh
paccyuTaTh TMOTPENIHOCTH H3MEPEHUs MpHU
BBIOpaHHO JTuHEe 0a3bl.

Jns Gomee THIATETHHOTO M3YYEHHUS COOT-
HOTICHUS MEX Ty JUTMHOM 0a3bI M H3MEPSIIEMOit
MJ/IB, Haiinem makcumym QyHimu S(/) npu
noctossHHOU L u S(L)npu nocrostnnoi /. [pu-
PaBHSB HYITIO TIOYYE€HHBIC 3HAUYSHUS TTOTYIUM
YCJIOBHSI MAKCUMYMa 4yBCTBUTEJIBHOCTH [2]:

z .
dS—lnz—:-eL ! (lnz l+1)=0, (6)

di r

ds 9
—=Ine-et —(2L+1lne-1)=0.
— i ) (7)

W3 ypauenus (6) monygaem L = 3,5/, B3sB
€=0,03. Awusz ypaBuenus (7) mpu TOM xKe
3Haduenuu € — L = 1,75/. Tlony4eHHHBIE COOT-
HOILICHUS TIO3BOJISIOT CJIENATh T€ )K€ PacyeThl,
YTO U 10 puc. 1 u 2, TO ecTh HAUTU ONTUMAJIb-
HBIFO JUTHHY 0a3bl, U BEIYUCIUTH MIOTPEITHOCTH

M3MEPEeHHS  METEOPOJIOTUYECKOH  TajbHO-
CTH BUJTUMOCTH.
Ilonyuennsle 3HAYeHUSI YYyBCTBUTEIb-

HOCTU IO3BOJIUIIM PACCUUTATh MOTPEIIHOCTh
TpaHcMuccoMmeTpa. [lpu mpoBeaeHUM cepuu
pacdeToB OBLIM WMCIOJIB30BAaHBI OITyOJIHKO-
BaHHBIE TEXHWYECKUE XapaKTEPUCTHUKH HM-
nynbcHOTo poromerpa ®U-4. C ux momMouipo
paccuntana abCoNIOTHAsl MOTPEIIHOCTh W3-
MEpEHHUsI CBETOBOTO MOTOKA, KOTOPAasi B Jajib-
HeWIeM cuuTajgach IMOCTOAHHOM [2, 5, 6].
AOCOITIOTHAS MMOTPEITHOCTE n3MepeHus M/JIB
ObIJIa MONTy4eHa ¢ y4E€TOM YyBCTBUTEIBLHOCTH
doromeTpa U e€ 3aBUCUMOCTH OT JaJbHO-
CTH BUIUMOCTH.

Pacyerbl mokasamu, 4TO IENIECOO0pPa3HO
M3MEHSTh 0a3y TpaHCMECCOMETpPa B COOTBET-
CTBHH C Hamboyiee XapaKTepHOW IS NaHHOM
MECTHOCTH METETOPOJIOTHIECKOH JaTbHOCTHIO
BUIIMMOCTH. Hampumep, pu HCTONH30BAaHUH
TPaHCMHCCOMETPOB Il 00eCTieueHHsT B3jIeTa
Y TIOCA/IKU BO3AYIIHBIX CYOB, BOBMOXKHO MPU-
Bs3aTh 0a3y mpubopa K METEOPOIOTHIECKYMY
MUHUMYMY a3poapoma [2].
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Puc. 1. YyscmeumenbHocms mpancmMuccomempa Kax GyHKyust paccmosimus,
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Puc. 2. Yyscmeumenvrocms mpancmuccomempa Kax @yukyusi MJ/[B npu, pasnueix 3HaueHusix OnuHsl 6a3vl

Kak u3BecTHO, pu U3MEPEHUSIX CKOPOCTH
BETpa POTOAHEMOMETPHI 3aBBIIIAIOT CPEIHIOI0
CKOPOCTh. DTO 3aBBIIICHUE HOCHT HAa3BaHUC
«MHEPIMOHHAS TOTPEIIHOCTh POTOAHEMOME-
TpoB» [1, 6, 7]. Kak Ham u3BECTHO B HACTOS-
mee BpeMsi B JIUTEPATYPHBIX UCTOYHHKAX HET
CBeICHWH 00 WHCCIIeIOBaHUN WHEPLIUOHHOMN
MOTPEIIHOCTH, TPU TPOBEJACHUN H3MEPCHUI
MpEANoNaraeTes, YTO OHa MpPEeHEOPEKUMO
Maja. Cepusi MPOBEICHHBIX PACUCTOB MOKaA3a-
J1a, 94TO DTO HE COBCEM TaK.

WHepimoHHasi TOTPEIIHOCTh W BPEeMs
JIOCTH)KEHHUSI aHEMOMETPOM CTaOMIIBHBIX TI0-

Ka3aHW{ IpPH Pa3IUYHbIX CKOPOCTIX BeTpa
u ero (rykryanusax (paccMaTpUBaIHCh Mps-
MOYTOJIbHBIE (PITYKTyallin) pPacYUTHIBAINCH
o popmye (8).

Vy(rr-r

V:Vm+(V0—VyCT)-e‘ L (8)

e V. — CKOpOCTb BeTpa, KoTopast Oyzner Boc-
TIPUHATA aHEMOMETPOM (MCTUHHAS);

V — Texyuiue rmoka3zaHus aHEMOMETPA;

V, — HauajbHask CKOPOCTh BETPA;

L — yTh CHHXPOHU3AI[UN aHEMOMETPA;
T—Bpems [1].
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Jiist aBTOMaTH3auuy pacyéToB U BU3YyalH-
3aluM pe3yabraroB (puc. 3), Ha S3bIKE IMPO-
rpammupoBanus C Sharp (C#) Obuta HanrcaHna
IIporpaMma, MO3BOJISIIOLIAsl MPOBOAUTE OOJIb-
110€ KOJMYECTBO PAacuyeTOB 3a MAKCHUMAJbHO
KOPOTKOE BpEMsI.

[IporpaMma  mO3BONIMJIA  HCCIEAOBATH
U yCTAaHOBUTb, YTO C YBEJIUYCHHEM CpEAHEH
CKOPOCTH BETpa MHEPLUOHHAS MOTPELIHOCTD
aHemomeTpa Bo3pacraet [1]. Ilpm mambix
CKOpOCTsAX BeTpa (10 3 M/C) MpEBbIICHUE
HE3HAYUTCJIBbHO WU 3HAYCHUCM HHepHHOHHOﬁ
MOTPEIIHOCTH MOXHO IpeHedpeyb. [Ipu cko-
pocTsx BeTpa oT 3 M/c 10 5 M/C 3HaYeHue Mo-
IPEIIHOCTH IUTAaBHO BO3PACTaET, M MPU CKOPO-
CTH BeTpa 6 M/C TOCTUTAET HECKOJILKUX METPOB
B CEKyHIy. TaKyr IOIrpeIIHOCTh YUYHUTHIBATh
yKe HeoOX0IUMO.

Kpome Toro, dem Ooblie amILIUTYyAa
(IryKTyaluu CKOpOCTH BETpa, TEM CHIIbHEE
AHEMOMET] 3aBbIIIACT CKOPOCTh BETPa, COOT-
BETCTBEHHO HMHEPUUOHHASI MOrpeIHOCTs AV
TaK ke yBenuuusaercs. Eciiu nmpu n3MeHeHun
amruaTyabl Guykryarmii ot 0,1 1o 1,5 m/c mipe-
BBIILICHHE MOYKHO HE IPUHUMATh BO BHIMaHNE,
TO MpH aMIUIUTYAe QaykTyauuid 6onee 2,5 m/c
MIOKA3aHUsI aHEMOMETPAa yXKe 3HAYUTENbHO 3a-
BBIIAIOT CKOPOCTh BeTpa. llpu ammiutyne
(duryktyanuii B 6-7 M/c, IOrpelIHOCTh COCTaB-
JISIET OKOJIO 2 M/C.

Oxa3plBaeT BIHMSIHUE HA BEIMYHHY HHEP-
LUOHHOM MOTPEHIHOCTH M Hepuop (iuyKrya-
uuil. [Ipu yBennuenun nepuona QuykTyaunit
HMHEPLHOHHAS [TOTPEHIHOCTD TOXKE BO3PACTAET.
Takoke Npu yIJIMHEHHH TIepuoa QIyKTyaIui
BO3pacTaeT BpPEMs JIOCTIIKCHHUS CTAOMIIbHBIX

o ALMW CKOPOCTH BETPA
—— Tekywme nokasatenn

o
e
=
=
o
[= %
=
o
(-]
]
=
(T3
=]
(=%
(]
=
o

nokazaHuii anemometpa. [lpu mopsiBHCTOM
BETpEe BPEMSl JIOCTHKCHHUS CTa0MIIBHBIX MOKa-
3aHUI YMEHBIIACTCS C YBEIIMUEHHUEM CKOPOCTH
BeTpa. Ecim mpu ckopoctu BeTpa 3 M/c Bpems
BOCIIPUATHSL COCTaBIsIET okojio 40 ¢, To mpu
ckopoctu Betpa 10 M/c Bpemsl BOCHPHUSTHS
yMeHbIaetcs a0 14-15 c.

Tak e BpeMsi JOCTHKEHHUS CTaOWIIb-
HBIX TIOKa3aHUH aHEMOMETPOM YMEHbIIAET-
Csl C yBEIMYEHHEM aMIUIMTYyAbl (uyKTyauui.
Ecim npu ammmutyne 1-2 M/c oHO cocraBisier
40-45 c (puc. 4), TO IpH PE3KOM TTOPHIBHCTOM
BeTpe ¢ amIuuTynoi ¢uykryanuit 20-25 m/c
BpeMsl JOCTHIKCHUSI CTaOMJIBHBIX MOKa3aHUH
cocTaBysieT okoso 10 cexyHa.

Ilepuon ykTyaruii Taxoke BIUSIET HA Bpe-
Ms JIOCTHDKCHHSI aHEMOMETPOM CTaOMIIBHBIX
nokazaHuid. IIOHATHO, YTO NpH YIIIMHEHUU
nepuona (QuaykTyauuid BpeMs JOCTH)KECHHS
CTaOMIIBLHBIX TIOKa3aHHW Bo3pacTaer. OHaKo,
M0 OTHOIICHHIO K MEpHOny (IyKTyaluii OHO
MIPAKTUYECKHU HE N3MEHSETCSI.

VYBenuueHue IyTH CHHXPOHM3ALUHU TOXE
OKa3bIBACT BJIMAHUC HA BCIIMYMHY HHEPIUOH-
HOW MOTPENIHOCTH (pHC. 5), IPH 3TOM BpeMs
JOCTH)KEHHS CTaOMJIBHBIX TOKa3aHUH TaKke
yBenuuuBaetcs (puc. 6).

PacueTs! nokasanu, 4YTo Npu yMEHbILICHUN
CKOPOCTH BETPa MHEPLUOHHAs IOTPELIHOCTb
OCTaeTCsl TaKOW Ke, KaK W TPH YBEINYCHUH
CKOPOCTH, a BpeMs JOCTIKEHHUsI CTaOMIbHBIX
MoKa3aHui ymenbliaercs. Bripouem, pasuuua
HEBEJIMKA W HE TPEBbIAeT 2-3 CEeKyHH, 4TO
cocrasiser 5-10% 1o OTHOLIEHHIO B caMoOi
BEJINYMHE BPEMEHHU U II0TOMY MOXKET HE y4u-
ThIBAaTbCA NMPU U3MEPCHUAX.

——— VICTWHHAR CDEJIHAR CKOPOCTE BeTpa

Puc. 3. I'pagpux peaxkyuu anemomempa na npamoy2onvHvle QryKmyayuu CKOpocmu gempa
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Puc. 4. 3asucumocmu gpemenu 0ocmudiceHus: pOMmoanemMomMempom CmaduIbHbiX NOKA3AHUL
om amnaumyOsl PAYKmMyayuii CKopocmu 8empa
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Puc. 5. 3asucumocmo uHepquHHOﬁ noepewnocmu pomoarwemomempa om nymu CUHXpOHU3ayuu
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Puc. 6. 3asucumocmo epemenu docmudicenus pomoanemomempom CMabuIbHbIX NOKA3AHULL
om nymu CUHXPOHU3AYUU

3akaouenmne OoJsiee XapakTEpHOW IUIsl AaHHOH MECTHOCTH
3HAYEHHUSIMU METETOPOJIOTMYECKOW IalbHO-

Pesynpratel  WccrenoBaHHUS  MO3BOJSIOT  CTH BHIUMOCTH.
CclieNaTh BBIBOJ, UTO 11€J1€CO00pa3HO U3MEHATh JU11 yMEHBIIEHHs IOTPEIIHOCTEH POTO-
0a3y TpaHCMHCCOMETpA B COOTBETCTBHU C HAU-  aHEMOMETPOB, 1€J1eCO00pa3HO  H3TOTaBIIH-
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BaTh MX C MajblM NyTEM CHHXPOHH3ALIWH,
TO €CTb POTOAHEMOMETP JOJDKEH o0sanarh
MaJbIMU pa3Mepamu M Manoi Maccoi. ITomy-
YEHHBbIE Marepuayibl MOTYT OBITh HCIOJB30-
BaHbI NIPU IPOEKTUPOBKE aHEMOMETPOB U JJIs
aBTOMATH3MPOBAHHON 00pabOTKH pe3ysnbra-
TOB M3MEPEHMH, TO €CTh AAI0T BO3MOXHOCTh
ABTOMAaTUYECKHU YUYUTBIBATh U YCTPAHATH HHEP-
LUOHHYIO TIOIPEIIHOCTb.

Cnucok uTepaTypbl

1. I'puropos H.O., Bockansu K.JI., Caeuko A.I. Metoxs!
U CPEJICTBA THIPOMETEOPOIOrHYECKHX H3Mepenuii. Mereopoio-
ruaeckue npudopsl. CI16.: PITMY, 2012. 306 c.

2. I'puropo H.O., Huxuruna B.C. YUyBCTBUTENBHOCTH
TPAaHCMUCCOMETPOB Kak (YHKUIUsS H3MEpPHUTEIbHOH 06a3sl /
Southern almanac of scientific research. 2017. Ne 4. C. 46-50.

3. TonmaueBa H.M. Metoabl cpeacTBa I'MIpOMETEOPOIIO-
THYECKUX HM3MEPEHMI JJIsi METEOpPOJIOToB: y4eOHOe mocolue.
ITepmb: ITepm. yu-1, 2011. 233 c.

4. Matgees JI.T. Kypc o0ueii mereoponoruu. @usnka ar-
mocdepst. JI.: T'mapomereonsnar, 1984. 751 c.

5. Bockansin K.JI., KysunenoB A./l., Cepoyxosa O.C. As-
TOMaTHYecKHe MeTeopoiormdeckue cranimuu. Yacts 1. Takru-
KO-TeXHHYECKNE XapaKTepHCTUKH: ydebHoe mocobue. CIIO.:,
PITMY, 2016. 170 c.

6. Caenko A.I., Cumakuna T.E. M3yueHue TpancMuccome-
Tpa IO ero BUPTyanbHOH Mozxenu // CoBpeMeHHBIE MPOOIEMBI
THJIPOMETEOPOJIONUH U yCTOHUUBOTIO pa3suTust Poccuiickoi de-
Jepanuu: Marepuansl Bcepoccuiickoil HayuHO-IpakTHYECKOM
rxoHpepenmu (Cankr-IletepOypr, 14-15 mapra 2019 r). CII6.:
M3narensctBo Poccuiickoro rocyaapcTBEHHOTO THIPOMETEOPO-
Joruyeckoro ynusepcurera, 2019. C. 150-151.

7. Kauypun JL.I. MeToxubsl METEOPOJIOTMUECKUX H3Mepe-
Huil. Merozel 30H1upoBanus armocdepsl. JI.: Tuapomereons-
nar, 1985. 465 c.

EUROPEAN JOURNAL OF NATURAL HISTORY Ne3, 2020



dunonornyecKkmne Haykm

YACTOTA OCHOBHOI'O TOHA U JVIMTEJBHOCTD
KAK OCHOBHBbBIE ®AKTOPBI BAXAHCKOI'O YIAPEHUA

Hranos B.b., Cuinanrbena JL.T.
Hnemumym cmpan Asuu u Appuxu Mockosckoeo 2ocyoapcmeenHo20 yHugepcumema
umenu M.B. Jlovonocosa, Mocksa, e-mail: iranorus@mail.ru, lyubovsilantieva@yandex.ru

JI1s aKyCTHKO-IJIOTTOrpa)MIeCKOr0 aHAJIN3a CIIOBECHOTO YAapSHHUS B BAXAHCKOM SI3bIKE OBLIO OPraHH30BaHO
J1Ba sKkcriepuMenTa. [lepBblil SKCIepUMEHT Iperosaral 3amich pedr YeThIPEX HOCUTENeH TaPKUKCKOTO BapuaHTa
BAXaHCKOTO 53bIKa (JIByX MY)KUYHH H JIByX JKCHIIMH) TOJBKO 110 aKyCTHUECKOMY KaHaily. Bo BTopoM skcriepumMeHTe
pedsb TpEX HOocHTeleil BaxaHCKOro si3bika n3 Ta/pkukucraHa (IBYX My>KYMH M ORHOIH JKEHIIMHEI) 3alHCHIBAIACH
B JIByXKaHaJIbHOM PEXHME C MOMOIIbIO TPOrpaMMHo-anmnaparHoro komiiekca Real-Time EGG: B nepBbiii kaHai
(uKcHpoBaICs CUIHAI MUKPO(OHa, a BO BTOPO — CUTHaJI IIoTTorpada. Mcronb30BaHne NIOTTOrpaMMBbl KaK 10MOI-
HHUTEIBHOTO KaHaIa HH(POPMAUH 3HAUYUTEIEHO [TOBBIIIAET TOYHOCTH CETMEHTAIMH PEUCBOTO [IOTOKA B CPAaBHEHHU
C €ro OJHOKaHAJILHOH 3amuchblo. 3anucu 00OMX KaHaJIoB ObLIM 00pabOTaHbI C MOMOLIBIO MPOTrPAMMBbI PEYEBOTO
aHaimm3a Praat, 3aTeM BbIJCJICHHBIC PEICBAHTHBIC NMapaMeTPhl ObIIM OOCYMTAHBI CTATUCTUYECCKUM TakeToM SPSS
110 MHOTOMEPHOH Mojien. B pesynbrare nceneoBanus ObU10 0OHApYKEHO, YTO HauOoIee 3HAYMMBIMHY [TapamMeTpa-
MH IIPH MapKHPOBAHUH YJAPHOTO CJIOra B BaXaHCKOM SA3BIKE ABIIAIOTCS 4AaCTOTA OCHOBHOTO TOHA U JIUTENIBHOCTD.
VIHTEHCHBHOCTb TOKE TOBBIIIAETCS B YAapPHOM CJIOTe, HO MeHee peryisapHo. CTaTHCTUYECKH 3HAUYMMas CBSI3b Jia-
PHHTraIBHBIX ApaMeTPOB ¢ Mpocouei He ObuIa 3adukcupoBana. Ha 0CHOBaHHHM 3TOr0 MOXKHO CIETIaTh BEIBOJ, YTO
yAapeHHe B BAXaHCKOM SI3BIKE SIBJIACTCS] KBAHTUTATHBHO-TOHUYECKUM.

KuroueBble cj10Ba: BaXaHCKHil, AKyCTHYECKHI aHAJIN3, IOTTOrpadMuecKuii aHaIM3, IPOCOINsI, yIapeHue, YIapHbIi
CJIOT, IVIACHBIH, YACTOTA OCHOBHOI'O TOHA, IHTE/IbHOCTh, HHTEHCHBHOCTD, JIAPHHKC

PITCH AND DURATION AS MAIN FACTORS OF WAKHI STRESS

Ivanov V.B., Silanteva L.G.
Institute of Asian and African Studies, Moscow State University n.a. M.V. Lomonosov,
Moscow, e-mail: iranorus@mail.ru, lyubovsilantieva@yandex.ru

Wakhi is one of the Pamir languages in the Eastern Iranian branch of Indo-European languages. Native speakers
of Wakhi live in Tajikistan, Afghanistan, Pakistan and China, as a koiné¢ language Wakhi occupies a dominant
position in Wakhan. Phonetically, positional quantitative changes in vowels are typical for Wakhi, and vowels are
characterized by inherent duration. Before this research the Wakhi word stress had not been studied experimentally.
The purpose of the work is to provide a complex instrumental analysis of the Wakhi word stress in order to determine
its stress type. For the acoustic-glottographic study of the word stress two experiments were held. In the first one, a
recording of the speech of four native speakers of Tajik variant of Wakhi was conducted (only the acoustic channel).
In the second experiment, the speech of three native speakers was recorded in two-channel mode with the use of
Real-Time EGG — hardware and software complex. In tis case the microphone signal was recorded in the first
channel, the glottographic signal — in another one. After that the channels were treated by Praat — the program for
speech analysis. All the relevant parameters were processed by the SPSS statistical package with a multidimensional
model. Pitch and duration appeared the most significant parameters for marking a stressed syllable in Wakhi.
Intensity rises in a stressed syllable, but less regularly. We did not discover any statistically significant connection
between laryngeal movements and prosody in Wakhi. Thus, we can define the Wakhi stress as quantitative-tonic one.

Keywords: Wakhi, acoustic analysis, glottographic analysis, stress, pitch frequency, duration, intensity, larynx

Wakhi is one of the Pamir languages in
the Eastern Iranian branch of Indo-European
languages. Native speakers of Wakhi live in
Tajikistan, Afghanistan, Pakistan and China.
The total number of Wakhi-speakers is about
70 thousand people [1]. The language does
not have unified writing system, literary norm
and educational status, but as a koiné language
it occupies a dominant position in Wakhan.
Although the Wakhan language is officially
non-written, several types of graphics have
been created: Wakhis from Tajikistan prefer
Cyrillic alphabet, in Afghanistan Arabic sys-
tem is harnessed, in Pakistan and China Latin
script is applied. Russian scientists tradition-
ally use Latin transcription with additional
Cyrillic letters. Latin script is also applied in
this research.

Most of the Wakhis are multilingual: the
second language in Tajikistan is Tajik and the
third language is Russian. A majority of Wakhis
in Afghanistan speaks Dari and Pashto. Wakhis
of Northern Pakistan speak Sheena and Buru-
shaski as well as the official languages (Eng-
lish and Urdu). For native speakers of Wakhis
in China Uighur is the second language and
Chinese is the third one.

The Tajik variant of Wakhi has two main
dialects: upper and lower; sometimes the cen-
tral dialect is distinguished as an intermedi-
ate one. Over the past decades, differences in
dialects have become more clearly visible, and
they emerge in lexical borrowings [2].

In China the Wakhi language has features
of the upper dialect with subtle differences pre-
sented in the lexical aspect. According to the
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available data, due to the remote location and
presumably a number of borrowings from non-
Iranian languages, Xinjiang variant of Wakhi
appears to be a distinct dialect of the Wakhi
language, but due to the lack of reliable rel-
evant materials, it is impossible to form a clear
idea of the extent of their divergence.

Phonetically, positional quantitative chang-
es in vowels are typical for Wakhi, and vowels
are characterized by inherent duration. There are
6 vowel phonemes distinguished: i, 2, a, o, u, ,
with # marked out by increased variability and
the ability to realize in forms # and 6. Besides,
vowel e appears in borrowings from Tajik. Vow-
els are characterized by the inherent duration,
which was studied by Sokolova V.S., Pakhalina
T.N., Lashkarbekov B.B., Griinberg A.L., Steb-
lin-Kamensky [.M. Duration intervals for Wakhi
vowels were computed by Ivanov V.B.

Purpose of the study

Before this research, the Wakhi word stress
has not been studied experimentally. It was con-
sidered to be expiratory (dynamic) [3, p. 175],
i.e. a stressed syllable marker was supposed
to be intensity. The purpose of the work is to
provide a complex instrumental analysis of the
Wakhi word stress in order to determine a stress
type in this language and the importance of such
parameters as intensity, pitch and duration.

Methodology and course of study

All the vowels acted as syllable nucleuses
during our experiments, in which the parameters
of syllable nucleuses in stressed and unstressed
syllables were compared. Phonetic environment
of syllable nucleuses can be both voiced (sono-
rous) and unvoiced, and consequently can vary in
terms of vocal cords work. Since when searching
for an acoustic correlate it is important to have
the same set of parameters for each item studied,
phonetic environment was not regarded, and we
only dealt with syllable nucleuses themselves.

In the course of the first experiment, the
speech of four Wakhi speakers from Tajikistan
(students, two men and two women) recorded
solely via the acoustic channel was analyzed.
Two- and three-compound numerals were tak-
en as a lexical material studied, such as:

cibir — four;

Sasiw — eleven;

oasbuy (dasatbuy) — twelve;

dastruy (dasattruy) —thirteen;

dascabir — fourteen;

oaspans (dasatpanz) — fifteen;

Jdassad — sixteen;

oasib — seventeen;

dasat (dashat) — eighteen;

dasnaw — nineteen;

trudas — thirty;

etc.

The segmentation of the voice signal and
the acoustic analysis of the recorded realiza-
tions were carried out using Praat at the Labo-
ratory of Experimental Phonetics of Institute of
Asian and African Studies, Moscow State Uni-
versity. In each syllable nucleus duration (T)
was measured as an independent parameter.

The parameters of intensity (I) and pitch
frequency (F)) in normal speech are corre-
spondent via subglottal pressure, i.e. with an
increase in subglottal pressure both these pa-
rameters enhance at the same time (but to a
different degree). In vocal speech these param-
eters are separate, since vocalists are able to
control them being independent of each other.
We proceed from the fact that the interaction
of these three main parameters depends on the
prosodic system of the language and in each
language occurs in a different way.

In addition to these main parameters, de-
rivative integral parameters were examined.
F -area parameter represents the area of the
figure, bounded by the curve and the time axis.
This parameter is connected to both: pitch fre-
quency (F,) and duration (T), and consequently
increasingoly correlates with them. The struc-
ture of intensity area (I-area) parameter, which
depict the area of the figure under the inten-
sity curve, is similar. Volume (V) parameter is
a three-dimensional figure, limited by I-curve,
F -curve and center line (see Fig. 1).

According to our measurements, a table
was compiled which was processed by the
SPSS statistical package, using a linear multi-
dimensional model. The statistical connection
of stress with the above-mentioned parameters
of syllable nucleus was verified. Along with
the parameters’ absolute values, its’ relative
derivatives were considered and calculated in
percent (% %). The maximum value of the pa-
rameter within the phonetic word was taken as
100%. In total 120 syllables were examined
(58 stressed and 62 unstressed).

The results of statistical processing
showed a highly significant connection be-
tween all the parameters and the stress
(p <0,001), which is exceptional for the Ira-
nian languages: in other Iranian languages
stress is either quantitative or tonic [4]. So far,
the stress marked by all the parameters men-
tioned was found exclusively in one isolated
language — Burushaski. It is worth drawing
attention to the fact that in the north of Paki-
stan all the Wakhi speakers are multilingual,
and one of the variants is Burushaski-Wakhi
bilingualism. Although we worked with the
Tajik Wakhi speakers, it is possible that ow-
ing to the migration and interaction, the pro-
sodic system of Burushaski has influenced the
prosodic system of the Tajik variant of Wakhi.
This problem requires special research.
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Fig. 1. Integral parameters of syllable nucleuses:
a) representation of I -area; b) representation of I-area; c) representation of Volume

At this stage, we could draw a conclusion
that the stress in the Wakhi language was mul-
ticomponent — dynamic, tonic and quantitative.
In order to clarify the role of various param-
eters in Wakhi prosody, the second experiment
was planned.

During the second experiment, the speech
of three other native speakers of Wakhi (two
men and one woman) was recorded at the Lab-
oratory of Experimental Phonetics of TAAS
MSU, using hardware and software complex
Real-Time EGG in two-channel mode: the
microphone signal was captured in the first
channel, and the glottographic signal — in the
second one. Informants were asked to read out
loud the text of the Wakhi folk tale, recorded
by T.N. Pakhalina during her field research in
1965 according to Makhmudov Khanjarbek
(20 y.o., village Vrang, Tajikistan). After that
the phonetic words, in which the syllable nu-
cleuses were in suitable positions and no pho-
netic process affected the accuracy of the ex-
periment, were selected, with all of them being
two-syllable:

a-bu: a—a, bu — two;

arzuqg — orzuk, naan bread;

a-ska: a — a, ska — this;

bowar — faith;

disivd — show;

kishun — hang;

pacan — prepare;

potsho — tsar, king;

pid-i —legs;

rachan — go;

ruz-i — Once;

sayish — you;

Sapo — our;

sawor — on horseback;

shafshish — hair;

tuwatk — was;

tisha — provisions;

vadok — road;

wizit — come;

wizimd — bring;

xoli — only, empty;

yaw-an — he/she has;

#mit — (he/she) has.

In the work of Hussain Q., Mielke J. [5]
the Pakistan variant of Wakhi was examined
using a glottograph. Since we worked with the
Tajik variant of Wakhi, this part of the study
as well as the first experiment has undoubted
novelty. Both idioms can be considered dif-
ferent dialects. Although native speakers of
different variants speak the same language,
Tajik informants note that they no longer un-
derstand the speech of Pakistan Wakhi speak-
ers since they begin to communicate with
each other. This fact points to the conclusion
that in the Wakhi language local dialects co-
exist with koiné forms. Native speakers are
aware of these differences and choose the ap-
propriate register depending on the «friend-
or-foey situation.
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Fig. 2. Segmentation of the word bowar ‘faith’ performed by informant M.: intonogram; F-graph;
glottogram; infrasound larynx fluctuations; VLP

Using a glottograph, frequency of vocal
cords vibrations (F) and coefficient of glottis
openness (Q — quotient), i.e. ratio of the time
of glottis openness to the entire period of vocal
cords fluctuation (calculated in% %), are reg-
istered. Another definition of quotient is pos-
sible but the numerator must be less than the
denominator. With that type of phonation when
the duration of open position is longer than the
duration of closed one, the voice turns hoarse.

The common approach is when vertical
larynx position (VLP) is recorded and meas-
ured, which allows to assess the vocal tract’s
length. The rise of larynx was clearly visible
in the glottogram and was measured in rela-
tive units in relation to zero line. The laryngeal
movements in a vertical plane can be charac-
terized by an average infrasound frequency,
which in our case was determined in the range
of 7-37 Hz. With such a low frequency, only
1-2 fluctuations within a syllable nucleus could
be detected.

Two more parameters of syllable nu-
cleus were added to those in the first experi-
ment: subsonic frequency (Sub) and vertical
larynx position (VLP). In total 88 syllables
(44 stressed and 44 unstressed) were analyzed.
An additional channel of information — a glot-
togram — significantly increased the accuracy
of speech segmentation in comparison to the
single-channel recording because when using
two-channel recording, the harmonic compo-
nent and the noise were presented separately.

Fig. 2 represents the implementation of the
word bowar ‘faith’, performed by informant
M. (woman). The total duration is 0.3978 sec-
onds and is presented on the x-axis. The y-axis
measures pitch frequency (F ) in Hz. The F -
graph is presented in the bold dots form. The
lower vertical lines that extend from the x-axis

indicate the boundaries between segments. The
horizontal central line of the glottogram pass-
es above.

The sawtooth curve that crosses it is a glot-
togram. It is captured by the electrodes, placed
around the informant’s throat. When the vocal
cords close, the skin’s resistance decreases,
which reflects in an upward shift in the curve.
Consequently, each «tooth» of the sawtooth
curve corresponds to one closing of the vo-
cal cords.

Furthermore, the skin’s resistance dimin-
ishes when the larynx moves up. This reflects
in large waves of the sawtooth curve. The value
of the larynx upward deflection is indicated in
the figure by the VLP parameter. The Praat pro-
gram measures it in relative units. The peaks
of the larynx’s upward displacement waves are
indicated by vertical lines above the glotto-
gram. These irregular waves correspond to in-
frasound larynx fluctuations, measured in Hz.

It might also be pointed out that the wavy
infrasound curve in the graph is modulated by
the frequency of the vocal cords’ vibrations.
The microphone signal is represented as an in-
tonogram in the upper part of the Fig. 2.

Similarly to the first experiment, all the ab-
solute parameter values were converted to rela-
tive values in percent ( % %). The table obtained
was processed by the SPSS statistical package
using a multidi-mensional linear model. The
presence of syllable stress (0 or 1) was taken
as an independent pa-rameter while the other
eight parameters were considered dependent.

Statistical analysis has shown that the pa-
rameters of duration (T) and pitch frequency
(FO) are significantly related to the syllable nu-
cleus’s stress (p < 0,001). The integral param-
eters FO-area and Volume (V), into which these
parameters are jointly included as components,
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appeared to the same extent substantial. Inten-
sity (I) (p = 0,001) and its’ derivative parameter
I-area (p = 0.002) are found to be slightly less
relevant. Laryngeal parameters of infrasound
frequency (Sub) and vertical larynx position
(VLP) appeared insignificant for the prosody
(p =0.838 and p = 0.897, respectively).

Results and conclusion

According to the results of both experi-
ments, the most significant parameters for
indicating a stressed syllable appear pitch
frequency (F ) and duration (T), which mark
stressed syllalees in almost all the cases. In-
tensity (I) and its integral modification (I-area)
also rise in the stressed syllable but this occurs
less regularly. Statistically significant connec-
tion between stress and laryngeal parameters
(subsonic frequency (Sub) and vertical larynx
position) was not discovered at this stage of the
study. Thus, the stress in the Wakhi language
can be defined as quantitative-tonic.

The question of how much the intensity
factor is contrasted to other acoustic character-

istics of stress requires further analysis. This
can be done by analysis through speech synthe-
sis followed by listening. In addition, the prob-
lem of the connection of laryngeal movements
with prosody and intonation also requires fur-
ther study. In order to do this, it is necessary to
consider the participation of such a parameter
as Quotient in speech formation.
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OCOBEHHOCTHU NPO®ECCHUOHAJIBHOI'O A3bIKA KUHOJIOI'OB
B HEMEILIKOM SA3bIKE
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JlaHHas1 CTaThs MOCBSIIECHA H3YYCHHIO TSPMHUHOIOIHH, 00€CIIeUNBAIOIICH MPO(pEeCCHOHATBHYI0 KOMMYHHUKAIIUIO
B cpepe pa3BeneHNUst U CoflepKaHmst CO0AK, a TaK JKE CHOPTA C cOOAKaAMU B HEMELIKOM sI3bIKe. BbIT IPOBEICH CTPYKTY-
HbII ¥ CEMAHTHYCCKHil aHAJIN3 KHHOJIOTMYECKUX TEPMHHOB. BbUIM BbIIEICHBI 1 OMUCAHBI OCHOBHBIC HCTOPUYECKUE
9Tarnsl pasBUTUs TepMuHOIOrHH. OTMedaeTcs, 4T0 (HOPMUPOBAHNE KHHOJIIOTHIECKOH TEPMHHOJIOIHH UMEET TECHYIO
CBSI3b CO CTAHOBJICHHEM M PA3BUTHS COOTBETCTBYIOLICH OTpaciy HayKu. [IpoaHaan3upoBaB MCTOPHIO CTAHOBIICHHUS
KuHOJOruK B I'epMaHuy, ObUIM BBIICICHBI OCHOBHBIC 3Tallbl (POPMHUPOBAHUS KHHOJIOTMYECKOH TEPMUHOCHCTEMBI.
ABTOpBI pa3o0pain Takhue XapaKTepUCTHKH TEPMHHOB, KaK MX NPOMCXOXKICHHE M 0Opa3oBaHHe. ABTOpHI pa3pabo-
Tajld U HPEICTABUIN B CTAaThe JIMHIBOKOTHUTHBHYIO cxeMy «Kinologie», mpeacrasisitomas co00il CIOKHYIO MCH-
TaJbHYIO CTPYKTYPY, OPraHU3YIOLIYI0 BECh HAKOILICHHBII KUHOJIOTHYECKHII OTIBIT B JIMHIBUCTHYECKOH (opme. Ppeiim
«Kinologie» 1 oTHOCsIIHECS K HeMY CyO(peiMbl IIpeIcTaBIeHbl TEPMIUHAMH U TEPMUHOIOTUYECKIMH COUCTAHUSIMH,
00pa30BaHHBIMU CHHTAKCHYECKUM, CEMAHTHICCKHM U MOP(OIOrHICCKIM CIOCo0aMH. Buti n3ydeHs! (hopyMHbIE cO-
0011IeCTBA 1 BBIJE/ICHBI PEUEBbIC KIIMIIIE, CTEPEOTUITHBIC BHICKA3bIBAHHS, XaPAKTEPHU3YIOIIHE Pedb MPO(ECCHOHAIBHBIX
C00aKOBOZIOB ¥ IIPOCTO JIIO0HTENEeH coOaK. Pe3ynbraTsl JaHHOTO HCCIIEOBAHNS MOTYT ObITh HHTEPECHBI KaK JIMHIBHU-
CTaM, TaK 1 KCIEPTaM-KHHOIOTaM Il COBEPIICHCTBOBAHMS IBYSI3BIYHOM [IPO(ECCHOHAIBHON KOMMYHHKALIH.

KiioueBble ¢/10Ba: KHHOJIOTHS, ppeliMOBBIN aHAJIM3, TEPMHUHOCHCTEMA, HCTOPUYECKHE H CEMAHTHYECKHE 0COOEHHOCTH

TEePMHUHOB, npo([)eccnonam.m.lifl SI3BIK KHHOJIOT'OB
SPECIFIC FEATURES OF THE PROFESSIONAL LANGUAGE
OF DOG EXPERTS IN THE GERMAN

Poputnikiva L.A., Pavlenko A.O.
Federal state budgetary educational institution of higher education «Kostroma state agricultural

Academyy, Karavaevo, Kostroma region, e-mail: popytnikova@rambler.ru, anytapavienko95@gmail.com

This article is devoted to the study of German terminology, which provides professional communication in the
field of dog breeding, keeping as well as sports with dogs in German. The structural and semantic analysis of the
cynological terms were carried out in the article. It is noticed, that the formation of cynological terminology is closely
related to the formation and development of the corresponding branch of science. Having analyzed the history of
the development of cynology in Germany, the authers have identified the main formation stages of the cynological
term system. The authors have considered such characteristics of terms as their model of formation and origin.
The article illustrates the language expression of the frame «Kinologie», which is a complex mental structure
structure that organizes all the accumulated cynological experience in a linguistic form. The frame is represented by
terms and terminological combinations formed by the syntactic, semantic or morphological ways of term formation.
The authors have studied forum communities of professional dog breeders and just dog lovers and have highlighted
their speech cliches and stereotypical statements. The results of the research can be used not only by linguists, but

also by dog experts for improving bilingual professional communication.

Keywords: cynology, frame analysis, system of terms, historical and semantic features of terms, professional language

of dog handlers

Germany is famous for its rich cynologi-
cal traditions, outstanding success in the field
of dog breeding and dog sports. All that has
reflected on the terminological activity and on
the formation peculiarities of the cynological
terminology system and on the professional
language of dog breeders.

But a comprehensive analysis of German
cynological terminology, speech cliches, ste-
reotypical statements in speech of professional
dog breeders has not been carried out to date.

The research purpose is to conduct a
comprehensive study of German cynological
terminology and the professional language of
dog breeders.

Materials and research methods

The following methods were used in
this study:

1) comparative historical method (It has
allowed to research the historical development

of the language and to highlight the main for-
mation stages of cynological terminology);

2) frame analysis (to analyze cynological
terminology as a linguistic realization of cog-
nitive structures)

3) language analysis (to study forum com-
munities of dog breeders).

4) comparative analysis (to compare the
socio-cultural situation in German and Russia)

In order to analyze German cynological
terminology we have selected 1 500 terms and
term combinations. As material for search we
have used special dictionaries and reference
books on cynology and veterinary medicine,
popular science magazines («Hundeschauy,
«Partner Hund», «HundeWelt», «Mein Hundy,
«SitzPlatzFuss») and website, forums and
online-magazines in dog sports, hunting and
decorative dog breeding (www.dogforum.de,
www.hunde.de, www.hunde-aktuell.de, wil-
dundhund.de, www.hundund.de), materials of
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German cynological organizations (Verband
fir das Deutsche Hundewesen, Verein fiir
Deutsche Wachtelhunde e.V.) and etc.

Research results and discussion

The formation of cynological terminology
is closely related to the formation and develop-
ment of the corresponding branch of science.
Having analyzed the history of the develop-
ment of cynology in Germany, we have identi-
fied four main formation stages of the cyno-
logical term system.

The first stage (before the 18th century):
there was an unconscious selection of dogs
with more suitable qualities for certain pur-
poses of use (herd protection, hunting, breed-
ing dogs with guard and fighting qualities) [1,
p- 192]. In this period was formed a common
vocabulary that nominates basic concepts, for
example: bellen -to bark, der Jagdhund — hunt-
ing dog, der Welpe — puppy, der Hirtenhund —
shepherd dog, der Hund — dog, der Riide —
male dog, der Wachhund — guard dog, and etc.

The second stage in the development of
cynological terminology is associated with
the emergence of cynology as a science (mid.
18th — late 19th centuries).

The selection of the necessary dog qualities
became methodical according to pre-formulat-
ed requirements for the breeds. At this stage
terms appeared, that describe the breeding
work: die Ahnentafel — pedigree; das Zuchtbu-
ch — studbook; das System der Hundekreuzun-
gen — dog crossbreeding systems and etc.

The third stage is characterized by the for-
mation of the main terminology array for dog
breeding and dog breeding (late 19th century —
40 years of the 20th century). The end of the
19th century was marked by the rapid develop-
ment of dog breeding as in Germany so and in
Europe [1, p. 192]. The first steps have been
taken towards self-organization, and the first
dog shows are being held in order to control
the quality of breeds [2, p. 5-8]. Along with
the appearance of the first canine organizations
appeared also a corresponding vocabulary
describing their activities, for example: Aus-
stellungen von Rassenhunden — purebred dog
shows; das Zuchtbuchamt — tribal book office;
der Rassenhundezuchtverein — pedigree dog
breeding society and etc.

The current stage in the terminology de-
velopment (from the 40s of the XX century to
the present) is characterized by the appearance
of many Anglo-American borrowings. That is
connected with the active work of international
organizations, as well as the increasing role of
the English language as an intermediary lan-
guage in the professional communication of
dog handlers and dog breeders from different
countries [1, p. 192], for example: Agility, Fly-

ball, Dog-Frisbee, Dog-Dancing, Obedience,
Grooming and etc.

As the features of term formation in the
cynological sublanguage we have highlighted
the predominance of multicomponent terms —
675 complex terms (45% of selected terms),
for example: der Dienst|hunde|fiihrer — service
dog handler; das Korallen|hals|band — par-
fors, der Wach|hunde|posten — guard dog post
. You can see that complex terms have an eco-
nomical and semantically capacious structure.
That’s why composition is the most productive
word-formation tool in the cynological termi-
nological system.

In the second place in terms formation
is the morphological method there: 315 cy-
nological terms (21 %). Its feature is the crea-
tion of new word with word-building affixes:
das Abzeichen- mark on the dogs skin, das
Geldut — barkin; die Ldufigkeit — lewdness.

Terminological combinations occupy the
third place in productivity of thermal forma-
tion: we have counted 300 syntactic construc-
tions (20 % of selected terms), for example: Veg-
etative Phase — vegetative phase (first weeks of
puppy’s life); einfache Zucht — simple breeding
(only one of the parents passed the standards);
Anwartschaft fiir den Nationalen Champion.

The principle of saving speech efforts was
realized in the appearance of many abbrevia-
tions in the cynological terminology system:
150 abbreviations (10% of terms): FCI (Die
Federation — Cynologique  Internationale);
VDH (Der Verband fiir das Deutsche Hundew-
esen); BJS (Bundesjugendsieger); SchwHK
(Schweisshundpriifung auf kiinstlicher Wund-
fiahrte bestanden).

The group of simple root terms that we
highlighted is represented by 60 units (4 %),
for example: der Wurf — newborn puppy, der
Brand — burn mark, der Fang — dog face; der
Lauf— dog paw.

The specifics of the formation of cynologi-
cal terminology in German is reflected in the
diagram below (fig. 1).

All accumulated experience in the cynolog-
ical field can be represented in the form of a lin-
guocognitive scheme. The theoretical basis for
its compilation was the information representa-
tion system developed by Charles J. Fillmore.
It is based on frames, which represent the cog-
nitive structure of experience schematization.

The frame diagram (fig. 2) compiled by us
resembles a branched tree: the frame «Kynol-
ogie» located on the top tier consists of four
main subframes «Hundehaltung», «Hunde-
sporty, «Hundeausstellungen», «Hundemanag-
ment, Tierschutzrecht», that express the main
categories of cynology. Each of them has its
own structure and can be «deployed» depend-
ing on the speech situation [1, p. 191].
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Fig. 1. Methods of the cynological terms formation in German
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Fig. 2. Structure of the cynological term system in German

And so, let us consider the structure of the
cynological terminological system in German
using subframes «Hundehaltung» and «Hun-
desport» as an example.

The subframe «Hundehaltungy includes
terminology related to dog breeding («Hun-
dezucht»), breeding work («Zuchtwahl») and
genetics, for example: die Korung — breeding
selection or kerung (one of the main breeding
activities for breeding a German shepherd).

This subframe includes also terminology
related to keeping («Hundehaltungy), feeding
(«Erndhrungy) and dog raising («Erziehungy),
caring for them («Pflege»), for example: die
Hundekomandos — dog commands; das Hun-
degeschirr — dog harness; der Maulkorb —
muzzle; die Fellpflege — hair care, etc.

The subframe «Hundesport» consists of
sports terminology: terms denoting sports with
dogs, types of obstacles and exercises (das
Apportieren — aporting; die Fdhrtenarbeit —
tracking work; die Fldichensuche — search of
the area and premises with a dog, etc.).

The frame «Kynologie» includes the sub-
frames «Hundeausstellungen» (exhibitions
and examination of dogs) and «Hundemanag-
ment», «Tierschutzrecht» (dog management
and legal regulation of dog breeding) too. As
we can see, the frame «Kynologie» is very
voluminous, it encompasses a whole range of
knowledge in cynology and dog breeding. A
frame diagram allows us to get a visual repre-
sentation of the organization of the cynological
terminological system.

The professional language of dog handlers
is characterized by the use of highly special-
ized terminology and professionalisms, which
allows them to learn «their owny, as well as
isolate themselves from the uninitiated.

But to reflect the characteristics of the pro-
fessional language of dog handlers, it is not
enough to analyze lexical units separately from
the context. Live communication between dog
breeders is distinguished by certain stereotypi-
cal statements, peculiar formulas that are al-
most impossible to describe in the dictionary.
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The source for the analysis of such lively
communication was for us the forum commu-
nities in which people communicate according
to their interests. In such hobby forums, a spe-
cific range of topics is created, and characteris-
tic language features are developed.

According to the view of the world of rep-
resentative of any cynological forums dogs
for people are «children», puppies are called
«Baby» or «Jungs» — «boys» and «Miadchen /
Midels» — «girls» to be looked after, the dog
owners call themselves «Tiereltern» — «parents
of the animal.

Examples: «/n dem Wurf gab es drei
siifSe Jungs und ein Mddchen, die alle ziem-
lich nach dem Papa geschlagen sind. Hier
die vier Mddels: Hope, Nelly, Aili und Rosiey.
«Die Babys 3 Miidels und 4 Buben sind jetzt
10 Wochen alt, entwurmt und geimpft. Nur in
Gute Hdnde abzugeben.» [3].

In the following example, puppies are af-
fectionately even called chocolate bearies.

Examples: «Unsere kleinen Schokob-
drchen aus unserem 3. G-Wurf geboren am:
03.04.2020 suchen ab Mitte Juli 2020 ein
liebevolles Zuhause auf Lebenszeit bei Verant-
wortungsbewussten Adoptivelterny [4].

Dog owners share on forums not only good
news about the birth of puppies, but also cel-
ebrate the birthdays of their pets. Congratula-
tions and wishes of the forum users addressed
to animals are similar to the wishes of people.
Most often they wish health and long life.

Examples:

«Happy Bithday «Brenday zum 14. Geburt-
stag. Wir wiinschen Dir weiterhin viel Gesund-
heit und jede Menge gliickliche Momente in
deinem Leben [5].

«Wir wiinschen allen D’lies alles Gute zu
ihrem Geburtstag und hoffen, dass ihr auch in
Zukunft eure Besitzer weiterhin ordentlich auf
trab haltet.»

«Hallo, Herzlichen Gliickwunsch, Portos
und das du deinem Frauchen noch weitere
viele schone Hundejahre bescherst. Happy
Birthday wiinschen Andrea und Lolay [3].

All this suggests that a person has a tenden-
cy to consider his relationship with animals as
a relationship with children: a dog is a member
of the family.

The main phenomenon that organizes com-
munication on all forums is the legend of the
Rainbow Bridge. In each virtual community
of dog breeders, there is a «memorial» section,
where forum users express condolences to the
owners of the deceased pet.

At the same time, the wishes of the dead
animal cite the legend of the Rainbow Bridge
by Paul Dam. The legend says, that after death
the animal goes over the rainbow bridge to an-
other world, and ends up in animal paradise.

And they are always fed up and happy, and all
sick and old animals turn into young and full
of energy. At the same time such cliches are
used as «iiber die Regenbogenbriicke kommen/
geheny.

Examples:

«Komm  gut
briicke, Sunny».

«Lieber Oppi, komm gutiiber die Regenbo-
genbriicke und halte eine Pfote stets schiitzend
tiber deine dich immer liebende Hundemama!»

«Das ist genau das, was ich dachte, als
am am 10.08.2018 der liebste Hund der Welt
RONJA ins Regenbogenland gegangen ist.
Es ging nicht mehr mit ihr und die Tierdrztin
ist zu uns gekommen, Ronja konnte wenig-
stens auf ihre Decke in meinen Armen fiir im-
mer einschlafen.»

«Es tut mir sehr leid, dass Euer Anton jetzt
itber Regenbogen gegangen ist. Euer Anton
hatte sicherlich schon bei Euch!» [6]

Such hobby forums are typical of both
Germany and Russia. A common thing for
them is a reverent attitude towards thorough-
bred animals, which need to be looked after
as children, not given in random hands, moni-
tor their fate, etc. A distinctive feature of the
Russian Internet space is the activity of com-
munities associated with stray dogs. Some of
them are represented by zoodefenders, others
by dog hunters, people exterminating stray
dogs. Representatives of these communities
use their own slang, which is secondary to
the professional language of dog handlers,
formed on its basis.

The language of dog rescue forums is un-
derstandable to an ordinary person, it pursues
specific goals (to find a dog for the owner or
a temporary overexposure). Communication
of dog hunters is the most creative language
environment. It is characterized by speech ag-
gression and the use of reduced speech means.

Doghunters also use the legend of the
Rainbow Bridge in communication, but in
a completely different meaning, for exam-
ple «ormpaButh Ha paayry» for them means
«to eliminate the dog». They call stray dogs
as «manueHTh» — «patient», poisoned bait —
«iekapcTBoy» / «mediciney, «BUTaMHUHKa» /
«vitamin» Or «BKYCHSILKa» / «yummy.

Such forums are not typical for Germany,
as there is no problem of stray dogs. Since the
rights of animals are protected by law, there are
also numerous shelters for dogs that are funded
by the state.

iiber die Regenbogen-

Conclusions

Thus, the professional language of dog
handlers is based on a complex system of cy-
nological terms. It is also distinguished by spe-
cific speech cliches, stereotypical statements
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that provide professional communication of
dog experts in German in the relevant field.
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IMPOBJIEMA OI'PAHUYEHHOCTHU S9KOHOMHNYECKUX PECYPCOB.
IIYTHU PELLIEHUSA

Bopoaxuna JI.A., Aragonosa M.C.
@I'EOY BO «Boponesicckuil 20cy0apcmeeHHblll MeXHULeCKUl YHUGEePCUNem ,
Boponeoic, e-mail: priem@vgasu.vrn.ru

B HacTosiIelt ctaTthbe pacCMOTpPEHA Takasi TeMa, KaKk OrpaHHYeHHOCTh SKOHOMHYECKHX pecypcoB. Ha manHOM
JTare, o0IIECTBO Pa3BUBACTCS BCe ObICTpee U ObICTpee, H 0COOYIO POIb B JAHHOM IIPOLECCE 3aHUMAIOT PECyPCBL
DKOHOMHYECKHE PECYPChI — 3TO TAKHE PECYPChI, KOTOPBIC UCIOJIB3YIOTCS B Pa3IMYHBIX MIPOLIECCaX MPOU3BO/CTBA.
H3BecTHO, UTO MHOTHE YKOHOMHYECKHE PECypChl, Ha JaHHBIII MOMEHT, HaXOMATCs B JeHIuTe, HO TOT (DaKT, 4To
HEKOTOpBIE U3 HUX COXPaHWIHCH B OONBIIOM KOJIIHYECTBE, HE 3HAUUT, YTO OHU HercueprnaeMbl. CTOUT OTMETHTb, 9TO
13-3a MOCTOSHHOTO COBEPIICHCTBOBAHMS YEIOBEYECKOro OOIIECTBA, PacTyT M YeloBedeckue norpedHoctH. Ipu
9TOM, KaK M3BECTHO, aOCOIIOTHO BCE DKOHOMUYECKHE PECypChl OrpaHHYCeHBI. B CBS3M ¢ 9TUM BO3HMKAET OCTpast
NMOTPeOHOCTE B UX d(pdexTuBHOM ncnons3oBaHuu. [loBbimenne dp(EKTHBHOCTH — BaKHBIH IPOIECcC, KOTOPBIH,
B CBOIO O4Yepe/ib, HEBO3MOXKHO pean30Barh 0e3 BbIABICHHUs (PAKTOPOB, IPUBOAIIMX K OTPAHHICHHOCTH PECYPCOB.
Taxum 06pazoM, B COBPEMEHHOI SKOHOMHKE CYIIECTBYET peajibHas HEOOXOIMMOCTh HaIPaBlIsATh YacTh PECYPCOB
Ha pealH3alyio NOIHTHKU KX, B CBOIO OYepe/b, COXpAaHECHHs. B JaHHOH cTaThe MPEACTaBICHB OCHOBHBIC BUJIBI
pecypcoB 1 HOTPeOHOCTEH, a TAKXKE BAPUAHTBI PEIICHHS OTPAHUYCHHOCTH PECYpPCOB.

KiioueBple ciioBa: pecypchbl, IPHPOAHbIE Pecypchl, IKOHOMHYECKHE Pecypchbl, 0rPAHNYEeHHOCTh PecypcoB,
3¢ dexTHBHOE HCNOIB30BaHME, YPPEeKTUBHOE HCII0/IB30BAHME PECYPCOB

PROBLEM OF LIMIT OF THE ECONOMY RESOURCES. SOLUTIONS
Borodkina D.A., Agafonova M.S.

Voronezh State Technical University, Voronezh, e-mail: priem@vgasu.vrn.ru

We explore the problem of limit of the resources. At present the society develops rapidly and resources are
one of the most important details of thes process. Econimical recource represents all varieties of resources which
can be used in the process of manufacturing. It is known that the reserves of many economic resources are already
in short supply, and the fact that some are preserved in large numbers does not mean their infinity. Human necessity
increase as the human society improves. As the same time we know that economical resourses are limited. That is
why the reasonable and effective usage of the resources is required. The increasing of the effectivity is impossible
without exloration of factors which lead to the limitation of the resources. Thus, there is a need to direct resources
to the implementation of resource conservation policies. In the article several main types of resources, needs and
possible solutions are represented.

Keywords: resources, natural resources, economic resources, limitation, efficient use

Beseoenue 6 coyuanbHO-3KOHOMUYECKoe
0bocHosanue npoobiembl

a y Jrofedl BO3HHKAIOT BCE HOBBIE U HOBBIE
MOTPEOHOCTH, TPEOYIOIINe YIOBICTBOPEHUS.
W3 5TOr0 MOKHO C/ienaTh BBIBO, YTO MOTPEO-
HOCTH YeJIOBeKa — Oe3rpaHUuHbI, Beb OOIIe-
CTBO HE MPEKPATHUT CBOETO Pa3BUTHSI.

Llens wuccienoBaHUs: W3YYUTh IOHSTHE
IKOHOMHUYECKHX PECYpPCOB, a TaK K& MPUINHBI
U CJIC/ICTBHS X OTPaHHMYCHHOCTH.

CoBpeMeHHOE  OOIIECTBO  PETYISPHO
U CTPEMHUTENIBFHO pa3BUBACTCA, HE CMOTPS
Ha Pa3IM4HbIE TPYAHOCTH, KOTOPHIE TIPOUCXO-
TISIT TIOBCEMECTHO U 3aMEJUISIOT 3TOT CIIOKHBII
IpoLecc: MaHAEMHH, CTHXUHHBIC O€ACTBH,
KOHQUIMKTBl MEXIy W BHYTPH TOCYHapCTB.
K nmanHOMy psimy HEOOXOmMMO J100aBUTH €IIe
OJIHY, HETIOCPEICTBEHHO BIIHSIOIIYIO HA Pa3BHU-
THEe olliecTBa NpoOeMy — OrPaHHYEHHOCTD
KOHOMHUYECKHX PECYPCOB.

Pecypchl — ecTb Kakas-mu00 A TeIbHOCTS,
BbIpaK€HHas B KOJINYECTBEHHOM MEpEC, MUMCHHO
pecypchl HEOOXOTUMBI JJIsl IOCTHIKECHHS BHTH-
Moro sddexra. DKOHOMHUYECKHE PECYPChl —
9TO BCE BUJIBI PECYPCOB, KOTOPBIE MOTYT OBITh
UCTIONB30BAHBI B TIPOIECCEe MPOM3BOJICTBA TO-
BapoB U yciyr. Jloka3aHo, 4To aOCOIIOTHO BCe
9KOHOMHUUYECKHE PECYpPChl OTPaHHUYCHHBI U HX
HEI0CTAaTOYHO, YTOOBI YIOBIETBOPHUTH BCE BO3-
MOXKHBIC 4YeloBeueckue norpedHocTu. [lpm
9TOM OOIIECTBO PAa3BHUBACTCS, YBEIMIUBACTCS
HaceJIeHNne, M3MEHSETCS HayKa W TEeXHOJIOTHH

MaTepI/IaJ'lLI N METOAbI HCCJICAOBAHMSA.

Jannas mpobnema wuccienoBajgach € IO-
MOIIBI0 METO/a CpPAaBHUTENBHOTO aHaJu-
3a. ABTOpCKOE MHEHHUSI O JaHHOH mpoOieme
U BO3MOXHBIX CIIOCO0axX ee pelieHHus ObLIo
chopMHUpOBaHO TOCIe cOOpa JaHHBIX M3 pas-
JUYHBIX COBPEMEHHBIX TTOCOOHH, B YaCTHOCTH
HAy4YHBIX W HayYHO-TIOMYJSPHBIX XypPHAJIOB,
Y4eOHUKOB IS CTYJICHTOB BY30B M HCIIOJIb30-
BaHUS METOJI0B CHCTEMHOI'0 aHaJIN3a.

Pe3ynbTarhl ucciae10BaHusI
U UX 00CY:KIeHue

Pecypcul 6 cospemennoti axoHomuxe

B sxoHOMEKE Ha BCEX CTAIUAX: IPOU3BOI-

BMECTE C HEH, M3-3a 3TOro mnorpedlieHHe pe-
CYPCOB CTaHOBHUTCSI Bce OoJiee 3HAYUTEILHBIM,

CTBO, pacClpeaciiCHuc, o0MeH u HOTpe6J'IeHI/Ie;
y HIOI[eﬁ BO3HHUKAIOT HOTpC6HOCTI/I, KOTOPBIC
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OHHU CTpEMSTCS YIAOBJIETBOPHTH U BEAyT ceds
ONpeleNieHHBIM  00pa3oM. JTH  JeicTBuS,
a TaK e BO3MOXKHBIC ITyTH PEIICHUS MPOoOIeM
OTPAaHUYEHHOCTH HKOHOMHUYECKUX PECypCcOB
U OC3TPaHMYHOCTH YCIIOBEUECKUX MOTPEOHO-
CTel m3ydaeT SKOHOMHUUEcKast Teopus [1].

Pecypcel  knaccuuuupyroT Ha Marepu-
anpHbIC (3eMJISL, KamuTall) W JIIOACKUE (Tpen-
MIPUHUMATENLCKAsl ~ CIIOCOOHOCTh,  CIIOCO0-
HOCTh K TPYI), B HUX BBIIEISIOT Pa3IdIHbIE
rpynmbl. C ¥X TOMOIIBIO M CO3/IAIOTCS TOBAPhI
u yenyrd [2].

Pazbepem 0CHOBHBIE IPYIIITBI PECYPCOB:

Bonuble pecypchl, pacTeHHs, KUBOTHBIC,
MECTOPOX/ICHUSI ~ TIOJIE3HBIX  HMCKOIAeMBbIX,
KIIMMAaTHYeCKUE YCIOBUS — BCE OTH U MHOXKeE-
CTBO APYTUX MPHUPOIHBIX PECYPCOB BKIOUAET
B ce0s IOHATHE «3eMETbHBIC pecypch» [3].

«Kamnuram — BKIro4aeT pecypchl AIUTENb-
HOTO UCTIOJIBb30BaHUs, KOTOPBIE CO3/IAI0TCS IS
JABHEHTIIETO TPOM3BOACTBA eIle OOJBIIEro
KOITM4eCcTBa TOBapoB M ycuyr. Kammran co-
CTOUT W3 CPENCTB TPOM3BOJCTBA, CO3IAHHBIX
JEOZIbMHU, B TOM YHCJIe HHPPACTPYKTYpHI (Ma-
LIMHBL, O0OpYIOBaHHE, 3/aHUs, TPAHCIOPT,
CB$I3b, COOPYKEHUS U T.J1.) [4].

«3HaHU» — OTO COBOKYITHOCTh CBEIIEHUI
B pa3NMYHBIX OOJNACTSIX, HAyYHbIE W TEXHH-
Yyeckrue pa3pabOTKH, C IMOMOIIBIO KOTOPBIX
MIPOM3BOJICTBO TOBApOB M YCIYT MPOHUCXOTUT
Ha Oosiee MPOIBUHYTOM ypOBHE. 3HAMEHUTBIN
aHnmiickuii yueHslii Pomkep bakoH BeIpa-
3WJI MBICIb: «3HAaHUE — CHIIa», B TIOJIb3Yy MHE-
HUS, YTO 3HAHWS BO3BBINIAIOT YEIOBEKa HaJ
MIPUPOJON, BElb 3HAHUSA — €CTh €r0 BIIACTh
u BBITONA [5].

[loHsiTHE «IIPEANPUHUMATENHCKON — CIO-
COOHOCTHY («IPEeANPUHUMATEIBCKUN Pecypey,
TPEATPUHUMATEILCKAN TIOTEHINA)) TIPe-
roJjlaraeT, dYTo YeJOBEK-TPEeNIPHHUMATENh
crtocobeH A(h(HEeKTUBHO HMCTIOIL30BaTh B CBO-
el 1eqATeIbHOCTH UMEIOIINEecs Y HeTo pecyp-
CBl, JUIS TOJYYEHHUS MaKCUMaJbHOH MpHOBI-
au. [maBHOE 11t JMI0GOTO MpPEANPUHUMATEIIS,
€CJIM OH XO4YeT OBITh YCHEIIHBIM, 3TO YMEHHUE
OpPTraHM30BaTh W YIPABIATh CBOUM OHM3HECOM,
pazbuparbcs B pIHOYHON 3KoHOMEKE. [Ipen-
MIPUHUMATENBCKUNA pPEecypc COCTOUT M3 €ro
HOCHTEIIEH — MpeanpruHUMareNeH, ero nHgpa-
CTPYKTYPBI — PIHOYHBIX HHCTUTYTOB, & TaK JKe
€ro 3THKU U KYJIbTYpHI [6].

Ha MukpoypoBHE «TpyIOBBIE pecypchD»
9TO (PU3UUECKHE M YMCTBEHHBIC CITOCOOHOCTH
Ka)KJ0TO YeJoBeKa B oT/enbHOCTH. Ha Makpo-
YPOBHE 3TO, B IIEPBYIO 04Yepe/lb, TPYAOCIOCO0-
HOE HAacCeJEeHHE — TO €CTh HAacelleHHE B TPYy-
nmocriocobHoM Bozpacte [7]. B Poccun Takum
BO3pPACTOM CUHTAETCA: y MyxKuuH 16-65 jer
(BKITIOUUTENBHO), yV JKeHmUH — 16-60 roma
(BIIOUMTENBHO). [paHHIBl TPYIOCTIOCOOHOTO
BO3pacTa OTIMYAIOTCS B Pa3IMYHBIX CTpaHax,

B 3aBUCHUMOCTH OT KYJIBTYpPbI, HCTOPUYECKOTO
KOHTEKCTa U MPOJOKUTEIBHOCTH KU3HHU, 4YTO
OTpakeHO B TabOm. 1, mpuBeneHHON HILKE [§].

Taoanua 1
Tabnuia Bo3pacTa BbIXO/1a HA ICHCHEIO
B pa3sHBIX CTpaHax MUpa

Crpana IencuonHsIi Bospact, 2019
My»umnHbI JKeHIIHBI
Poccust 65 60
Bembrus 65 65
Bemixobpuranms 65 65
W3zpauns 67 62
Hopgerus 67 67
Smonust 65 65

«YenoBeueckrue pecypcb». JTO YHUCIIEH-
HOCTb HAacCeJeHHs CTPaHbI, KOTOPOE XapakTe-
PHU3YIOT ONPEACICHHBIMU Ka9eCTBAMU, TAKUMU
KakK — ypOBeHb 00pa3oBaHusl, MpodeccnoHalb-
HbIIl ypOBEHb, KyIbTypHOE BOCHHMTaHHE. be3
YEJIOBEYECKUX PECYPCOB HEBO3MOXKHO HOp-
MaJIbHOE CYIIECTBOBAaHHE M pPA3BUTHE KOHO-
Mukd. [9]. B ycioBusx miodamu3anuu 3KOHO-
MUKUA 3HaHUs (T.e. YPOBEHb KBaIM(UKALIUH,
TBOPYECKHUE U TPEANPUHIUMATEIIbCKHAE CTI0C00-
HOCTH) SIBIITIOTCS OCHOBHBIM PECYPCOM Pa3BH-
THS SKOHOMHUKH M UMEHHO OHM T'apaHTUPYIOT
POCT MPOU3BOIUTEIBHOCTH TPY/la, a CIEI0BaA-
TCJIbHO YIIYy4YHICHUEC OpraHru3aliy W IOBLIIIC-
Hust a¢dexruBHocty [10].

«®DunancoBblie pecypcebl». KoHkpeTHbIe
JICHEKHBIE CPEACTBA, KOTOPBIE COCTABJISIOT
JIEHEXHBIA 000pOT TocyaapceTBa. JlaHHBIN BHUIT
pPECYpPCOB COCTOUT M3 BCEH BO3MOXHOU MpH-
6I)IJ'H/I " BBIPYYKH OT OCHOBHOﬁ, HNHBECTULIMOH-
HOW 1 (UHAHCOBOM fesTenbHocTH [11].

Ilompebrocmu niodeti
6 9KOHOMUYECKOU cucmeme

[ToTpeGHOCTH HEMOCPENCTBEHHO BIHSIIOT
Ha Haly AC€ATCIIbHOCTb, KOOPpAWMHHUPYIOT I10-
BEJICHHE U MPOSBIIAIOTCA B MHTEpecax, Bieue-
HUSX, x000M, menenojaranuu, mMeuyrax. OHH
COIIPOBOKIAIOT JKU3Hb JIIOACH W CcoLuyMa
B 11€JI0M, IIOMOTAIOT €My Pa3BUBAThCS, UCKATh
BCC HOBBIC U HOBBIC CHOCOGI)I PEIICHUA 5KOHO-
MUYECKHUX mpooiem [12].

DOKOHOMHYECKHE MOTPEOHOCTH — BBIAETC-
HBI B MIPOM3BOJACTBEHHOM AestenbHOCTH. Cpe-
I SKOHOMHYECKUX MOTPEOHOCTEH BBIIENSAIOT
MarepuaibHble, JTyXOBHBIE M COLMAJbHbBIE —
MOTPEOHOCTH B elie, OEKIe, YTCHUH, TPYIe
u T [13].

IIpn npaBUIBHOM M paBHOMEPHOM pa3BH-
TUU 3KOHOMHYECKOH CHCTEMBI, MPOSBISIOTCS
2 TEHJCHIINW BO3BBIIICHHUS MOTPEOHOCTEH —
BEPTUKAJIbHOE ¥ TOPU30HTAJILHOE.

EUROPEAN JOURNAL OF NATURAL HISTORY Ne3, 2020



JKOHOMUYECKNe HayKu

30-err.

* 1. Cpencrso nepenBiKeHUst

60-¢ rT.

¢ 2. Hamexxnocthb

70-e T

« 3. bnaroycrpoeHHOCTh

\/

80-e IT.

* 4. YpoBeHb 10BOJIbCTBA

90-e rr.

* 5. YpoBeHb penyTauuu

Puc. 1. Bossviutenue cészannvlx ¢ agmomobuiem nompebrnocmeti no sepmukaiu ¢ XX
6 Bossbluienue nompednocmell no 20pU30HMAIU RPOUCXOOUM, KO20d HOGble MEXHON02UU,
nocmeneHHo Cmano8Imcs 00bI0EHHbIMU U He 8bL3bIEAIOM NpedicHe2o adxcuomaoica [15]

[Ton BO3BBIIIEHHEM TIOTPEOHOCTEH TI0 BEP-
THUKaJM TIOAPA3yMEBAIOT, KOTNAa BOCHPHUATHE
YEJIOBEKOM MaTepHalIbHbIX W HEMaTepHallb-
HBIX Oar u3MeHseTCst OT 0oJiee HU3KOro K 00-
nee BeICOKoMY [14].

O TakoM WU3MEHEHHH MOTPEOHOCTEH U Io-
TpeOnenns HaceneHus: Poccuy MOXHO Cy/IHTb,
B YAaCTHOCTH, TT0 TAaHHBIM Ta0JI. 2.

Tadauua 2
Hanuuue y Hacenenust Poccuu npenmeron
JUIATEJILHOIO MMOJIb30Banus, T. Ha 100 cemeit

Togapsl Tonst
1970 | 2000 | 2010
TeneBuz0pbI 2 11 64
CTupalbHBIC MAIITFHBI 2 7 58
JlerxoBbIe aBTOMOOWITH - 8 35

B gactHOCTH, U3-32 BO3BBIIICHHUS MTOTPEO-
HOCTeH mpobiemMa OTrpaHWYeHHBIX PECypCoB
U Oe3rpaHWYHBIX MOTPEOHOCTEH MPOMOIIKAST
pa3BuBathcs [16].

Oepanuuennocms pecypcos

Ha npumepe none3HbIX HCKOMIAeMBbIX MPO-
i€ BCEro MPOWUIIOCTPUPOBATh MPOOIEMY
OTPaHMUYEHHOCTH pecypcoB. bombime npous-
BOJICTBEHHBIE MacmITadbl, TPEOYIOT OOJBIIIEro
KOJIMYECTBA PECYPCOB, YTO MOXKET Hebiaro-
MPUATHO CKaXkKeTcs Ha MX 3amacax. [lo omeH-
KaM CHEIMaUCTOB, NpPHU TEKYIIMX TeMIax
J00BIYH, 3armackl NPUPOIHBIX UCKOTIAEMBIX Oy-
IyT ucuepnansl, npumepHo, 3a 500 net. [Ipu
9TOM HOTPEOHOCTH B HUX MUPOBOH SKOHOMHUKH
HU CKOJIbKO HE CHM)KAETCsl, a HalPOTUB — IIO-

CTOSIHHO YBEJMYMBAETCS, B CPEAHEM OKOJIO
10 % waxxasrid Tox [17].

ITo npuunHe 0O0IICH OrpaHMYECHHOCTH Pe-
CypCOB, TaK ¢ OTPaHUYCH U MOTCHIIMAIbHBII
00béM TIpoM3BOACTBA. HEBO3MOXKHO TIpOU3-
BECTU BeCh OOBEM Onar, KOTOphIE XOYeT IO-
Ty4uTh 00mecTBO. Tak ke, OrpaHUYCHHOCTh
PECYpCOB CUUTAECTCS OTHOCHUTEIBHON MOTOMY,
YTO HA JaHHBIH MOMEHT YPOBEHb HAyIHO-
TEXHUYECKOTO IIPOrpecca OINpeaesseT, Kak
U B KaKUX KOJIMYECTBAX HCIOJB3YIOT TOT WU
WHOUW pecypc (Hampumep, 100bua MPUPOIHO-
rorasa) [18].

Boszmooicuvie pewenus npobnem
02PAHUYEHHOCTU PeCypPCco8

UenoBeuecTBO HE MPEKpaIlaeT IMOMBITKH
mpeoa0JiICTh OTpaHUYCHHOCTDb OKOHOMMUYC-
ckux pecypcos. [louck myrteit apdekTuBHOTO
WCTIOJIh30BaHUS YK€ HMEIOIINXCS PECYpCOB,
Ha JaHHBIH MOMEHT, OCHOBHOM CITOCOO perire-
HUS DTOU MTPOOIEMBI.

A. Mapmias 3asBIIsuL, 4TO MPH AOCTATOY-
HBIX YCHJIMAX YEJIOBEK CIOCOOEH 3acTaBUThH
nr00y10 3eMITI0 AaBaTh KpyHHbIe ypoxan. Tax
Y TIONTyYHIIOCH, TEXHOJIOTUN Pa3BUBAINCH, Me-
HSUTHCh W MHCTPYMEHTHI [Tt 0OpaOOTKH 3€MITH:
paHbIIIe WCIOIh30BAIHN IIUIYT, ceHYac, TOMUMO
ABTOMATU3HUPOBAHHBIX MalllMH [PUMCEHAIOT
XUMUYECKyl0 00pabOTKy IMOYBBI, YTO, HECO-
MHEHHO, CII0COOCTBOBAJO YBEIUYEHHIO YpPO-
JKalHOCTH M YPOBHIO IPHCIIOCAOINBAEMOCTH
Pa3IMYHBIX KYJIBTYpP K COCTaBy MO4BHI [19].

B camom Jiere, MOHSTHE «OTPAaHUYCHHOCTH
pECypcoB» MOJKHO PaccMaTpuBarh C TOYKH 3pe-
HUSI HEBEpHOTo X norpednenus. Tak, B mpu-
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Mep MOXKHO MPHBECTH JIIO0OW IparoneHHbIH
MeTtaut. Kak TakoBasi moTpeOHOCTB, HaIIpUMep,
B cepeOpe YIOBIETBOPSETCS B MOJHOH Mepe.
W3 Hero mpou3BOAAT yKpalleHus, B HEOOJb-
LIOM KOJIMYECTBE M , OTHOCUTEIBbHO, HEOOJIb-
HIOTO pasMepa, Tak 4YTO, B KaKOM-TO CMBICIIE,
pecype «cepebpo» — HeorpaHWYeHHBIH. DTO
MpUMEp aJeKBaTHOTO Crocoda ymoBIETBOpE-
Hus norpedHocTtei [20]. OnHako ecnu U3 ce-
pebpa HavYaTh MPOU3BOANUTH YTO-TO B OOIBIIOM
KOJIMYECTBE W OOJBIIOTO pa3mepa (Ky30Ba s
aBTOMOOMJIEH) ero 3amachl OBICTPO HCYepIia-
IOTCSI M €T0 OTHECYT K pa3psay 0co00 peaKkux
pecypcos. [lanHas Mozenb WUTIOCTPUPYET He-
panoHanIbHOE pacnpeeneHue pecypcos [21].

Ha nanHBIE MOMEHT aKTHBHO TOTPEOIIs-
ercss HedTh, JUISI Hee ele He HalaeHbl abco-
JIOTHBIE aHaJoTu (IO 3aTparaM Ha J0ObIYY,
XpaHeHHue, MepeMeleHne U B MpocTare pea-
mu3aunu). Onnako eme [l. MenaesneeB roBo-
PHWJI, YTO: «TOIUTH HEPTHIO — BCE PaBHO, YTO
TOIIUTh ACCUTHALUAMI». DTO CBUICTEIbCTBY-
€T 00 OrpaHUYCHHOCTH YEJIOBCUCCKUX 3HAHUM
B JIaHHO# oOnactu [22].

[TombITKM COXpaHEHHsI PEeCypcoB TakK ke
Ha3bIBAIOT HHEpProcOepekeHHeM, B JaHHOH
cdepe cozgaercss MHOKECTBO NpoekToB. Ha-
npumep, cdepe >KUINIIHOTO U KOMMYHaJIbHOTO

Tepmo-
AnepHoe
TOILTHBO

Bonopon

Cubl
rpaBHTa-
117051

xo3dicTBa 310 nporpamma ACKYD — aBroma-
TU3UPOBAHHAsl CHUCTeMa Y4ETa JIEKTPOIHEp-
run. ACKVYD mno3BonsieT aBTOMaTu3HpOBaTh
yué€T, MONyYyUTh AHAINTHYECKYI0 HH(pOpMa-
A0, KOTOpas HeoOXxomuMma I pa3pabOTKH
U KOPPEKTUPOBKH IPOTrpaMM TI0 3Heprocode-
PEKEHHIO W TOBBIIICHUIO OJHEPreTHYECKON
a¢dexruBHOCTH [23].

B Haie Bpemst yueHble HE epecTaroT U30-
OpeTarh Bce HOBBIE CITOCOOBI TOOBIYH SHEPTHN —
Oosee Oe3omacHbBIC IS OKPY)KAOMICH CPEeIsl,
a TakK K€ OTKpPLIBATb AJIbTCPHATHBHBLIC, HCUC-
yepraeMble UICTOUHUKH dHeprun. Ha puc. 2 me-
PCUMCIICHBI COBPEMEHHbBIE M HEHcYepraeMble
MCTOYHUKH HEPIUH, KOTOPBIE Y)Ke ceiuac mpu-
MEHSIFOTCS B pa3In4HbIX cepax [24].

UenoBeuecTBO U BCE €ro0 3alpochl, HpPo-
OneMBI 1 JKEeJIaHUs BCEro JIMIIb YacTh IpUpOALI
U ee coBepuieHcTBoBaHus. Oco3HaBasi TaHHBIH
(hakT, MOXKHO JIETKO IMOHATBH, YTO, HA CAMOM
Jienie, OTHOIIEHHMS MEXIy 3alpocaMu dYeso-
BEUECKOr0 OOIEeCTBA M 3amacaMu IPHUPOJBI
3aKJIIOYAeTCsA B TOM, YTO KOHEUHOM Macce ue-
JIOBEUECKUX TMOTPEOHOCTEH MPOTUBOCTOUT
OrpoMHBIH 00beM W pa3zHooOpazue Mpupon-
HBIX pecypcoB. Bo3MoxHO, Korma yenoBede-
CTBO cTaHeT 0oJiee pa3BUTO, TO U OTpeOIeHNE
pecypcoB 1 Oiar CTaHeT palnoHaIbHBIM [25].

Hctounnku
SHEpruy Ha
3emiIe

I'uapo-
SHEPrust
pex

buo-
TOILIHBO

Bomnner:
TIPUINBHI 1
OTJIMBBI

Temno
OKeaHa

Puc. 2. Ucmounuxu snepeuu na 3emne
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JKOHOMUYECKNe HayKu

BriBoabI

PaccmoTpena u mpoaHanM3MpoBaHa MPO-
Orema orpaHMYEHHOCTH pecypcoB. Takum oOpa-
30M, MHOI'OOOPa3HbIE 3KOHOMUYIECKUE PECYPChL
SIBIISIIOTCS OCHOBOM COBEPIIICHCTBOBAHHS OOIIIe-
CTBa, TIPHU 3TOM OIPaHUYEHHBIM pecypcam Mpo-
THUBOCTOST OECKOHEUHBIE TOTPEOHOCTH, BO3pac-
TAIOILKE B CBSI3H C Pa3BUTHEM 0011ecTB. Tak xe,
CTOUT OTMETUTb, YTO OJarofapsi paBUILHOMY
HCIIOJIb30BAHUIO JIMMUTHPOBAHHBIX PECYPCOB
00IIIECTBO pa3BUBACTCS C OONBIIEH CKOPOCTHIO,
a [pUpoJIa OCTACTCS B COXPAHHOCTH.

Takoke, MOKHO CKa3aTbh, YTO HA CETOHSII-
HUI I€Hb pelIeHne NpoOIeMbl OTpaHuYEeHHO-
CTH PECYpPCOB HE JISKUT Ha MOBEPXHOCTHU. [{ns
peleHus podiIeMbl OTPaHUUYEHHOCTH PECYp-
COB, HEOOXOIUMO:

1. PazBuTHEe HayKH, B YaCTHOCTH IICJIEBOE
(uHAaHCUpOBaHUE IMPOTpPaMM, HAaIPaBICHHBIX
Ha MOWCK TEXHOJIOTHH MOBBIIAIOMINX YHEPTrO-
3¢ (EeKTUBHOCTh M OTKPHITHE HOBBIX HCTOYHH-
KOB SHEPTHUH, B IIEIIOM.

2. [lomynsipusupoBarh yxKe HMEIOIIHecs
sHeprocOeperaonme TeXHOIOTHH.

3. IlpumeHeHre NPUHYIUTEIBHBIX Mepo-
MPUATHH 17151 1OOBIBAIOIINX KOMIIAHUH.

4. IlpoBeneHne CTUMYIMPYIOIIUX MEpO-
NPUSTUI I IPOU3BOJIUTEIICH.
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JAUATHOCTUKA BU3HECA U OLIEHKA CEPBUCA

Bbponnukosa B.B., JIo6enkas T.P., Hexkpacosa 51.B.
AHOO BO L]C P® «Poccuitickuii ynugepcumem Koonepayuuy, Mvimuwu,
e-mail: v.v.bronnikova@mail.ru, ltanzilya@yandex.ru, nekrasova_8611@mail.ru

B MeHsitoleMcst MUpe BBIKHBAHHE KOMITAHHUH 3aBHCHUT OT H3MEHEHHH JULsl ee pa3BUTHst U pocTa. CeromHsmHui
BEKTOp OPHEHTALNK KOMITAHUH — KINCHT-OPUCHTHPOBAHHOCTh. BH3HEC-ANAarHOCTHKA SBISICTCS OMHUM U3 Hanbo-
JIee 4acTo UCHOIb3YEeMbIX U 3((EKTUBHBIX HHCTPYMEHTOB JUIs OMCKA MPOOJIEM, MEIIAIOMINX PA3BUTUIO OU3HEca.
BusHec-anarHocTrKa Mo3BojiseT 3HaYNTeIbHO COKPATHTh YCHITHS 10 YIyULICHHIO U CYIIECTBEHHOMY IpeoOpa3oBa-
HHUIO JICSITEIBHOCTH H BO3MOJKHOCTECH KOMITAHHH, HAMPABICHHBIC HA PA3BUTHE €€ ACSTEIBHOCTH, B T.4. [IOBBIIICHUC
9 HEKTHBHOCTH M KOHKYPEHTOCIIOCOOHOCTH, a TAKKe Ha pa3pabOTKy MOJUTHKH, NPHHIUIIOB U MPOLEIYp, CIIO-
COOCTBYIOIINX Pa3BUTUIO HHHULMATUBEI, TBOPYECTBA M OTBETCTBEHHOCTH, KaK PYKOBOJMTEICH, TaK U COTPY/IHUKOB.
Jlnarxo3 mpeacTaBisieT co00il aHATHTHICCKII 0030p AESTEIBHOCTH U COCTOSIHHS IPEAIPUSITHS, @ TAKXKE TOTCHIIN-
ajia B OTHOIICHUHM BBIOJIHEHUS MHCCHH, LIEJIU U 3a]1a4, COCTOSIHHS €I0 PECYPCOB, XapaKTEPUCTUKU €TI0 KYJIbTYPbI,
TEXHHYECKOTO M OPraHU3alMOHHOrO (pYyHKIMOHUPOBAHUS, YTO TpeOyeT MPHMEHEHHs Pa3lIMYHbIX ITO/XOI0B K €ro
BEICHUIO. MOJIeNTb BBIICIISICT MSITh KIIFOUEBBIX IIEMCHTOB, HA KOTOPBIC CTOUT 00PAaTUTh BHUMAHKE NP (pOpMUPOBa-
HHUH CEPBUCHOTO mpojykra. [Ipe/iaraemas MoJellb OLICHKH KauecTBa U YPOBHS CEpBUCA KOMIIAHUH, 110 CYLICCTBY
SIBISIETCSI MHCTPYMEHTOM CITOCOOHBIM OIPEICIUTh Te 00IACTH, Ha KOTOPBIX HYKHO CKOHIIEHTPHPOBATHCS, YTOOBI
00eCHeunTh TOCTOHHBIH YPOBCHB CEPBHCA.

KuroueBbie cj10Ba: GM3HeC-IMATHOCTHKA, CEPBHC, KJINEHT, CEPBUCHBII MPOIYKT, KA4eCTBO CepBHCca

DIAGNOSTICS BUSINESSAND SERVICE EVALUATION

Bronnikova V.V,, Lyubetskaya T.R., Nekrasova Ya.V.
Russian University of Cooperation, Mytishchi,
e-mail: v.v.bronnikova@mail.ru, ltanzilya@yandex.ru, nekrasova_8611@mail.ru

In a changing world, a company’s survival depends on changes for its development and growth. Today’s
company orientation vector is customer-oriented. Business diagnostics is one of the most frequently used and
effective tools for finding problems that hinder business development. Business diagnostics can significantly reduce
efforts to improve and significantly transform the company’s activities and capabilities aimed at developing its
activities, including improve efficiency and competitiveness, and develop policies, principles, and procedures that
promote initiative, creativity, and responsibility for both managers and employees. A diagnosis is an analytical
review of an enterprise’s activity and state, as well as its potential to fulfill its mission, goals and objectives, the state
of its resources, the characteristics of its culture, technical and organizational functioning, which requires different
approaches to its management. The model identifies five key elements that you should pay attention to when creating
a service product. The proposed model for evaluating the quality and level of service of the company is essentially a

tool that can determine the areas where you need to focus in order to provide a decent level of service.

Keywords: business diagnostics, service, customer, service product, service rating

Bce MbI )xuBeM B MEHSIOIIIEMCS] MUPE U Ya-
CTO BBDKHUBAaHWE KOMITAHWH 3aBUCUT OT TOTO,
IJIAHUPYIOTCA JIM W YIPABISAIOTCS HW3MEHe-
HUSA, KOTOpPBIE HEOOXOIMMBI KOMITAHUH TS €€
pa3BUTUA U PoOCTa. Hememnss FJIOGaJII)HaSI
SKOHOMHUYECKAs CUTYyallUus XapaKTepU3yeTCs
YCKOPEHHBIM TEXHOJIOTUYECKUM pPa3BUTHEM,
r1o0aTu30BaHHON SKOHOMUKOM U OpHUEHTAIN-
el Ha KIIMeHTa, I7le OHA HE MOXET OBITh Tac-
CHUBHOW, r1ie TpeOOoBaHMi BCe OOMBINE U O0Tb-
me. CerogHsmHNNA PHIHOK XapaKTepU3yeTCs
napajuIeTM3MOM Bce OOJIBIIETO Yncia KoMIIa-
HUU, KOTOPBIE MPEAOCTABIISIOT OJHY U Ty JKE
MIPOJYKITUIO WITH MPOIYKT, PIHOK, B KOTOPOM
JMOMHHHUPYIOT KIUEHTBI, H B KOTOPOM 000-
CTpsieTCsl KOHKYypeHIus KoMmmaHuil. B cBoro
oyepeslb, TO TOBIUAJIO Ha TEPEecMOTp Te-
OpUM U UCIOJb30BAaHUE CTPATErHHU, YTOOBI
KOMITAHWH W3MCHHIIM BEKTOpP OpHUCHTAIMH
Ha kiueHTa [1].

Kommanum, kak mpaBmiio, 3aTpadyuBaroT
JIOCTATOYHBIE YCHJIUS IO YAYYIICHUIO W CY-
[IECTBEHHOMY MNPE0O0pa30BaHUIO PE3YJbTATOB
IyTeM U3MEHEHUSI JISITEIIbHOCTH U CBOUX BO3-

MOYKHOCTEH. DTH Mepbhl HaIlpaBlieHbl Ha pas-
BUTHE JESITEILHOCTH KOMITAHWH, KOTOpasi Ha-
MpaBlieHa Ha MAaKCHMajbHOE TIOBBIIIEHUE
3((HEKTUBHOCTH M KOHKYPEHTOCIOCOOHOCTH
MPENPHUATHS, & TaKKe Ha pa3pabOTKy IOJIH-
TUKH, TIPUHIIMIIOB U TPOIEIYp, CIOCOOCTBY-
IONUX Pa3BUTUI0 WHUIUATUBBI, TBOPYECTBA
U OTBETCTBEHHOCTH BCEX pPYKOBOIUTEINCH
Y pabOTHUKOB.

Kommanuu, Haxomsmpecst B Mporecce co-
BEPILICHCTBOBAHUS, ITPOXOST ITAIIbI, KOTOPHIS
MOJKHO 0003HAUYNTh KaK CeMb I1aroB [2, 3, 4]:

1 — mOArOTOBKA BCEX COTPYIHUKOB;

2 — HavaNlbHas TMarHOCTHKa OM3Heca;

3 — aHanM3 JWarHo3a W Ha4yalo Hccle-
JIOBaHUM;

4 — mpoBEACHHUE WCCIEAOBAHUNA U pa3pa-
00TKa YCOBEPIIICHCTBOBAHHS,

5 — yTBepXKIEHHE MPOrpaMMbl IO COBEp-
IICHCTBOBAHHIO W Hayasia BHEAPEHMUS;

6 — BHeIpeHHe NPOTpaMMbl COBEPIIEH-
CTBOBaHMs OM3HECA;

7 — KOHCTPYKTHBHBIA KOHTpOJIb U Ha-
CTpOliKa CHCTEMbI OM3HECA.
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JlaHHbIE 1ard MOTYT OBITH CTPYNITUPOBA-
HBI B UeThIpe dTana [4, 5, 6]:

e ceHcuOmm3anus ((GopMUPOBaAHHE «IyB-
CTBUTEIBHOCTH» K KJIHEHTaM);

® IMarHOCTHKA;

® [IPOCKTUPOBAHUE;

© MOHHUTOPHHT M OLICHKA.

JuarHos sBis€TCs BTOPBIM  3TAloM
B OTOM MpOIECCe M MPEACTaBIsAET CO0O0M
AHATUTHYSCKHH 0030p MPONIIONH HeSITeb-
HOCTH M HBIHEIIHETO COCTOSHUS IpeIInpH-
SITHSI, a TaK)Ke MOTCHIMalla B OTHOIICHUU
BBINIOJTHEHUSI €r0 MHCCHH, Lelu W 3ajad,
JESITEIbHOCTH, COCTOSIHUS €T0 PECYPCOB, Xa-
PaKTEPUCTUKHU €T0 KYJIBTYPBl, TEXHHYECKOTO
U OpraHU3aIMOHHOTO (YHKIMOHWPOBAHUS,
9T0 TpeOyeT MPUMEHEHHs Pa3IHYHBIX ITOM-
XO/I0B K ero BeneHuto. [lo cymectBy gua-
THOCTHKA SIBISIETCS TEXHUYECKUM ayaHuTOM
komnanuu [3]:

[TepBoHavanbHass  OM3HEC-TUATHOCTUKA
MPOBOJHTCSI C NMPEUMYIIECTBEHHO (YHKIINO-
HAJBHBIM M HEPapXWYeCKUM MOAX0AoM, Oe3
HQ/IJIC)KAIET0 COYeTaHUsl JTHX TPaAHIUOH-
HBIX U TEXHOJIOTHYECKUX TIOAXO/I0B.

3TO MOXET OBITH 00YCIIOBJICHO, KOI/Ia Py-
KOBOJWTEIH BOCTIPHHUMAIOT KOMIIAHUIO/TIPE-
NpUSATHE KaK CHUCTEMY, COCTOSIIYI0 W3 pas-
JUYHBIX B3aUMOCBS3aHHBIX AJIEMEHTOB, YTO
JieNlaeT aHaIN3 KaKIOoH W3 mojcucTeM (QyHK-
LUOHAIBHBIM M HE3aBUCUMBIM, NPUHHUMAs
BO BHUMaHUE 001acTb (HYHKUHMOHUPOBAHUS;
WM TIPH TIOXOAE K OpraHM3alMu (paximo-
HUPOBAHUS IOAPA3eICHUI/ JeTTapTaMEeHTOB,
KOTOPBIE COCPENOTOUEHBI Ha BBHITTOTHEHHH CBO-
WX 3aJla4, HO MPH 3TOM HE yIacTCsl BUJETh Op-
TaHW3alIo0 KaK [eJoe M KaK 4acTb BHEIIHEH
Cpeabl, P 3TOM HE IOJIy4yaeTcs OCO3HATh,
9TO JIeSITENILHOCTh JIFO0OW YacTH OpraHusa-
IIMH, BIUSET HA BCE OCTAJbHBIC M HAa KOMIaA-
HHUTO B 1iesioM [1]:

Lenb wuccienoBanus: MPOIEMOHCTPHPO-
BaThb Ba)KHOCTh TMOHUMAaHUSl TEKyLIeW CHUTY-
alMyl B KOMIIAHMM M TOTO, KaKue OCHOBHBIC
NPEeMSATCTBUS MEIIAIOT €W JIOCTUTHYTh BO3-
MO>KHOTO POCTa.

MarepuaJibl U METOAbI HCCJIETOBAHUS

busHec-muarHoctuka  SIBISICTCS  OJJHUM
13 HauboJiee YacTO UCHONB3YeMbIX U 3 deK-
TUBHBIX HHCTPYMEHTOB JIs TIPOBEJICHUS OTME-
YEHHBIX BBIIIE HCCIeI0BaHui. braronaps aua-
THO3Y MBI CMOYKEM HalTH «KOPEHB» MTPOOIEMBI,
YTO TIO3BOJUT BBIJICTUTH BCE HEOOXOIUMBIC
PECYpCHI JJIsl €€ YCTPAHEHHUS M 3aCTABHTH KOM-
MaHUIO TOJJICPKUBATh WM BOCCTaHABJIMBATH
MpaBUJIBHBIN Kypc [6]:

TepMuH IMArHo3 MPOUCXOAMUT OT Tpede-
CKOTO CIIOBA «OUAcHO3», KOTOPBIA MEPEBOIUT-
Csl TAKHM Ke, Kak «3HaHuey. COOTBETCTBEHHO,
€CJIM MBI COCPEJIOTOYMMCSI Ha OH3Hec-cpele,

9TOT TepMI/IH OTHOCHUTCA K TEM BUAAM JCATCIIb-
HOCTH, KOTOPBIC MPOBOJISTCS, YTOOBI MMETh
BO3MOXXHOCTh W3 TIEPBHIX PYK 3HATh, KaKOBa
CUTYyaIl¥sl KOMIIAaHUHA U €€ OCHOBHBIE TIPEIIsT-
CTBHUS JJIS1 JOCTHIKEHUS €€ [EJICH.

Pesyabrarsl ucciieioBaHus
U UX 00Cy:K/IeHue

Kak u B OonbmmHCTBE OOJIACTEH, CyIe-
CTBYET MHOXKECTBO JMAarHO30B JUIs IPEIIpH-
ATAH, HEKOTOPBIE COCPEIOTOYCHBI HCKITIO-
YUTEITFHO HA W3yYeHHWH IPOU3BOJACTBEHHBIX
MIPOIECCOB M KIIMEHTaX WM Tpoleccax Mmpo-
JIK W TIp. DT IMarHO3bI BBITOJIHSIOTCS C TI0-
MOIIbI0 KOHKPETHBIX METOHOJIOTHH, KOTOpPbIE
MO3BOJISIIOT Y3HATh KOHKPETHBIC JIETAIH KOM-
MIAHWH, YTO JIEJIAeT €r0 HEOOXOMUMBIM U PEKO-
MEH/IyeMbIM HHCTPYMEHTOM [2, 4, 5].

HezaBucumo 0T TOrO, KakoW ITOIXOII
MbI CTPEMHUMCS IOCTABUTh TUArHO3, KOHKPET-
HBIH WM OOIINH, TOJKHBI OBITH PACCMOTPEHBI
YeThIpe MpoLecca, KOTOphIe MO3BOJIAT odece-
YUTHh XOPOIIYIO pabOTy U HCCIEeN0BaHUE, UTO,
COOTBETCTBEHHO, 0003HAYHUT O4YEHb XOPOIITUE
pe3yabTars 2, 3, 4]:

1. onrenka. OnpenensieTcs mapameTp, KOTo-
pBIH TTO3BOJHT OLCHUTH TEKYLIYIO CHUTYalUIO
WJIH MOXKET BBI3BAaTh MHTEPEC K KOMITAHUH, CO-
CpeIOTOYNB BHIMAaHHE Ha T€X MOMEHTaXx, I/
MBI XOTHM CJIe1aTh AUarto3 (KJINeHTHI, (fHHAH-
COBBI OTJieNl, IPOU3BOACTBEHHBINA IMPOIECC
U T.J.);

2. noxpoOHkIi 0030p. Ha qaHHBIN MOMEHT,
KOrJla KOMaHJa WM JIMIO, OTBETCTBEHHOE
3a BBIMIOJHEHHWE 3TOTO JMAarHO3a, COCPEIOTO-
YeHBI Ha cOOpE Bcell BOBMOXKHON MH(POpMAITHH
0 KOHKPETHOH MOACHCTeME KOMITaHWH, KOTO-
PYI0 HEOOXOAMMO HM3YYHTh; IMPOIECC BO3MO-
JKeH Onarofiapsi CbeMKe KapT, [uarpamm, aua-
rpaMM, HHTEPBBIO U BCEBO3MOKHBIX PECYPCOB,
MO3BOJISIONINX U3 MIEPBBIX PYK y3HATh O TEKY-
uieil cutyanuu;

3. ananmu3. Madopmarus, moTydeHHAS
U3 MPEBIAYIIETo dTara, U3y4aeTcs 1 aHaIN3H1-
pYeTCsl ¢ y4eTOM YCTaHOBICHHOTO TTapaMeTpa;

4. BoBogbl.  OcylecTBIsIETCS  OLICHKA,
BBISICHEHUE TPUYUH, MPENSATCTBYIOIINX JI0-
CTHKCHHIO TeX IMapaMeTpoOB, KOTOPbIE OBLIH
YCTAHOBJICHBI B CBO€ BpEMs; 3HasI MPOOIEMBI,
HAMHOTO JIETue HAWTH PEIICHHS.

JumarHocTuka MOXeT ObITh BBITIOJIHEHA O]
Pa3HBIMH TIEPCIEKTHUBAMH, XOTS B OCHOBHOM,
KaK IpaBuIIo, 0003HaYar0TCs YeThipe [2, 6]:

e (uHAHCHI: OXBaThIBae€T BeCh OyXral-
TEPCKUM M YNpaBJIEHUYECKHUM OTaen KomIia-
HUU, OIICHUBAET BCE €ro HOMepa U H3yya-
€T ero TEeKYLIYI0 CHUTYyallllo; 3HaHHE CBOUX
WHBECTULIMA W HCTOYHHKOB (DHMHAHCUPOBa-
HUS IPYTHX;

® BHYTPEHHHI TIpolecc: BHUMaHHUE Yje-
JSETCS U3YyUSHHUIOTPOIIECCOB, (hOPMUPYIOIINX
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CEPBUCHBII MPOIYKT KOMIIAHUH H OTIPEEIISIO-
LIMX Ka4eCTBO U d(PPEKTUBHOCTB;

® [IEPCOHAJ:  BBIABISICT  BO3MOXKHOCTH,
KOTOPBIMH  O0JIalaeT IepCoHal KOMITaHHH,
a TaKkKe Te, YTO KOTOpHIC JOJDKHBI OBITH He-
00XOIUMBI JIJIsi TOCTHIKEHHS BBICOKHUX YPOB-
Hell G PeKTUBHOCTH;

® KIIMEHTHI: OLICHUBAIOTCS BCE JAaHHbBIC,
CBSI3aHHBIC C KIIMCHTAMH, a TAaK)Ke B3aHMOCBS-
31 C HUMH.

Ho, B TO e BpeMms BCTaeT BONPOC: Kak
MOXHO OIICHHTH KaueCTBO M YpPOBEHBL cep-
BHCa, KOTOPBIH KOMIAHUS MPEIOCTaBISICT
kireHTamMm? MoxHO coOpaTh (OKyC-rpyIry
U NIPOBECTH HCCIIEI0OBAaHHUE YIOBIETBOPEHHO-
ctu. U mocMoTpeTh Ha KOJIMYECTBO JKaI00
U TO BpeMs, KoTopoe TpedyeTcs KOMIIaHUH,
YTOOBI OTpEarupoBaTh Ha HUX. DTO XOPO-
e crnocoObl, OIHAKO OHU HE JAlOT MOJIHO-
ro OTBeTAa.

Ho ectb Mozienb, KOTOpast MOXKET OKa3aThb-
Cs TOJE3HOH. DTOT HMHCTPYMEHT ITOMOIAaeT
OIIPENIeNIUTh T€ 00NAcTH, Ha KOTOPBIX HYKHO
CKOHIIEHTPUPOBATHCS, YTOOBI 00ECIEUUTh J10-
CTONHBIN ypoBeHb cepBuca [1, 7].

Mopenb BBIACTSET MATH KIIOYEBBIX 3J€-
MEHTOB, Ha KOTOPBIE CTOMT 00PAaTHTh BHUMaHHE
npu GopMHUPOBAHMH CEPBHCHOTO TPOTYKTA!

® HA/IKHOCTh — CIIOCOOHOCTH KOMITAaHUHU
(hopMHpOBaTh CEPBHUCHBIA TMPOAYKT TIOCTO-
STHHOW OCHOBE, COOTBETCTBYIOILEIO YPOBHS
u B TpeOyemMoe BpeMmsi;

® rapaHTHs — HABBIKH, 3HAHUS M YMCHUS
MepCOHAJa; WX CIIOCOOHOCTH HCIIOIB30BaTh
CBOM 3HAHUS W IPUMEHATH ONBIT JUIA TOTO,
4T00BI C(HOPMHUPOBATH JIOBEPHE KIHEHTOB;

® 0aza—MarepHajJbHO-TEXHUUECKUE  BO3-
MOXXHOCTH (POPMHUPOBAHUS NPOJYKTA; ITO MO-
TYT OBITh OPUCHI, 000PYIOBaHUE, COTPYIHUKH,
cpencTBa KOMMYHHKAIUH U TIp.;

® SMITaTHs — B3aNMOOTHOLICHHS (B3aMOC-
BSI3b) MEXK/TY WICHAMH KOMaH/Ibl U KITHCHTAMH;

® mpsiMast CBSI3b/pEaKkiusi — CIIOCOOHOCTD
chopMHpOBaTh MPOAYKT, COIIACHO OXKHIAHU-
SIM M TIpo0JIeMaM KJIMeHTOB;

® oOparHas CBSI3B/PEaKIMsI — CHOCOOHOCTH
o0ecTeunTh OBICTPO U HA TOCTOWHOM YPOBHE pe-
1aTh MAaKCUMYMKOHCTPYKTHBHBIE KOH(IIUKTBL.

Jnsi BO3MOKHOTO HCIIOJIB30BAHHUSI MO-
N1 HeOOXOJMMO O003HAUUTh CJIETYHOIINE
AIIEMEHTHI:

® OyjyIiee COCTOSIHHE — TO, 4ero Heo0Xo-
MO JO0OUTHCS;

® HEIHEIIHEE COCTOSHHE — TO, IJe Haxo-
JIHIIbCS ceryac;

® [IOC/ICAYIOIINE JICHCTBUSL — COOTBET-
CTBYIOIINE JCHCTBUS, MPEAPUHIMACMBIC IS
riepexona B Oymyiee (TpedyeMoe) COCTOSTHHE.

JUIst KaXJI0ro M3 OTMEYEHHBIX 3JIEeMEH-
TOB 1€JIeCO00Pa3HO HCIONb30BaTh CIEAYIO-
LIHMe BOMPOCHI.

1. Hagexxuocts

— Hackonbko ~ opMupyemblii  IPOIYKT
OTBEYAET OXXHJAHUAM KIHUCHTOB M pElIaeT
UX TIPOOTIEMBI?

— Bamm cucTeMbl B MPOIECCHl «KPETIKIDY
¥ HaJIEKHDBI?

— @opMUPOBAHUE MPOAYKTA MPOUCXOAUT
HETPEPBIBHO U CBOEBPEMEHHO? (TaKke U JUIS
BUPTYaJILHOTO «MHPa»).

— Kak "MEeHHO BBI MOJKETE MTOBBICUTH Kade-
CTBO TIPEIOCTABIEHUS YCIyT?

2. l'apanrtus

— Hackonbko mepcoHan MOATOTOBJIEH LIS
(bopMUpOBaHUs CEPBUCHOTO MPOLYKTA?

— TpeOyeTcss 1 COTpyAHHKaM KOMIIa-
HUU JAJIbHEUIIASIONTOTOBKA?

— Hackonbko BBI3BIBAET MEPCOHAI TIOBEPHE
y KJIIMEHTOB?

— Hackonbko Ge3onacen (hopMHpyeMBbIit
CEPBUCHBII NMPOAYKT?

3. baza

— I'ne xmeHT MOXeT yBUAETh MTOATBEPIKIC-
HUECTPATETUH CepBHCa KOMIIAHUH? DTO MOTYT
OBITh MMPOAYKTHI, YIAKOBKH, MAapKCTUHIOBLIC
Mmarepuaibl, o(uc, BHEIIHUHA BHJ IepcoHaia
u 11p. Hackonbko 3T0 BCe 3HAUUMO U151 KIIMEHTa?

— Hackonmpko mone3en FAQ Bamiero BeO-
caifTa, HaCKOJIbKO OH MCYEPIBIBAIOIIUM U CBO-
€BpEMEHHBIN? MOTYT JIM JTIONU TIOYYUTh WH-
dopManuo B TOM Ciydae, €clid cat Oyner
BPEMEHHO HEJJOCTYyNeH?

— IIpenocraBnsere a1 Bbl HMHPOPMAIHIO
MOCPEACTBOM COIMAIBbHBIX Menua? Ectb mu
y Bac TButtep, rpymma B OeiicOyke u mpodne
OHJIAH-CEPBUCHI?

— Ecth u «¢puzudeckoe» U BUPTyaIbHOE
MOATBEPIKACHUE OpeH1a KOMITaHHH?

4. DOmnatus

— YMET I COTPYAHHUKH (HOPMHUPOBATH
JIOBEpUTENLHBIC OTHOIIEHUS C KITMEHTaMH?

— YMEIOT 1 COTPYTHUKHU YETKO U TIOHATHO
BbIpaXkaTh CBOU MBICITH?

— IlposiBIISAIOT M COTPYAHMKH SMIATHIO?
OCO3HAIOT JIM OHU €€ BaKHOCTh U 3HAYCHHE?

— CMOTpPUT I TIEPCOHAI HA CHUTYAIUIO
C TOYKH 3pEHHUsI KJIUeHTa?

5. IIpsimast CcBS3B/peaknus

— Hackonbko coTpymHuKH criocoOHBI (op-
MHUPOBATh IMPOAYKT COITIACHO OXXUIAHHUAM
KJIUEHTOB?

— Hackonbko ObIcTpo opmupyercs cep-
BHUCHBIN npoaykT? Hackonpko jerkuil noctyn
K HEMY?

— Hackonbko ymeIno v ObICTpO JTH BbI CTIpaB-
JISIETECh ¢ XKaJl00aMu 1 0OPaTHOM CBS3bIO?

— Bce nu pecypchl ecThb Y COTPYIHHUKOB JUIS
(hopMupOBaHUS CEPBUCHOTO MPOTYKTA?

— Hackombko COTpPYIHUKH MOTYT pemiath
MPOOJIEeMBI KITUEHTOB?

Korzxa Bbl YCTAHOBUTC CBOC HBIHCIIHEC
COCTOSIHME W HaMeTHTe Oynyliee, BaKHO yBe-
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JIOMUTh 00 3TOM KJIHEHTOB MOCPEICTBOM 00-
patHo cBsizu. KiueHThl TOMKHBI BIaIETh CH-
Tyalueu MoTeHIaia KOMIIAHUH.

3aKjoueHue

Takum oOpa3oM, OHM3HEC-IMATHOCTHKA
MO3BOJISIET 3HAYMUTEIBHO COKPAaTUTh yCHIIUS
[0 YIYYIIEHHIO U CYIIECTBEHHOMY IpeolOpa-
30BAHUIO JICSTEIBHOCTH H BOBMOKHOCTEH KOM-
[aHWM, HampaBJieHHbIC HA Pa3BUTHE €€ Jes-
TEJILHOCTH, B T.4. OBBIIIEHUE 3(PPEKTUBHOCTH
U KOHKYPEHTOCIIOCOOHOCTH, a TaKkKe Ha pas-
pabOTKy MOJUTHKH, TIPUHIMIIOB U HPOLEIYD,
CIIOCOOCTBYIOIIMX PA3BUTHIO HMHHUIMATUBBHI,
TBOPUYECTBA U OTBETCTBEHHOCTH, KaK PYKOBO-
JOUTeNed, Tak U cOTpyIHHKOB. [Ipemnaraemas
MOJICTIb OLICHKHM KayecTBa M YpPOBHS CepBHCA
KOMITaHHHU, TI0 CYIIECTBY SIBISICTCS HHCTPY-
MEHTOM, CIIOCOOHBIM OIIPEAENUTh T€ 00TACTH,
Ha KOTOPBIX HY’KHO CKOHIIGHTPHPOBATHCS, YTO-
OBl 00ecneYnTh TOCTOMHBIN YPOBEHb CEPBHCA.
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PUCKHU MMPUHATHS YIIPABJIEHUECKHUX PEINEHUAM
B YCJIOBUAX HU®POBU3ALIUN DKOHOMUKHA
HA KEJE3HOAOPOKHOM TPAHCIIOPTE

JleckoBa A.Jl., Cypuxosa E.A.
Cubupcruil eocyoapcmeennwvill yrusepcumem nymeti coooujenus, Hosocubupcx,
e-mail: n.leskova2011@yandex.ru

B crarbe paccMOTpeHa KaTeropHsi «yIpaBlIeHuecKoe pereHne». IlyTeM paccMOTpeHNs CyIeCTBYIOMINX KIIac-
cuduxauil BpleICHB OCHOBHBIC MIPU3HAKK KATETOPUH JUIS LieJel NCCIeOBAHUs, a TAKKe KaTeropHs «PUCK», KakK
HEOThEMJIEMOE TOCIE/ICTBUE YNpaBiIeHYecKoro pemeHns. O003HauYCHAa Ba)KHOCTh MH(POPMALMOHHOW 0a3bl JUIs
MIPUHATHUS yIIPaBIeHYECKUX PEIICHUH, a Taoke crienuduka HHPOPMaOHHOH 0a3bl Ha KEJIC3HOLOPOKHOM TPAHC-
NOpTe B yCIOBUAX IU(POBH3AINHE YKOHOMHKHU. BbIeneHb! MONOKUTEIbHbIE H OTPHIATENbHbIC YePThl H(MPOBH-
3alliM, OIpPE/IeIeHa BaXXHOCTh MOATOTOBICHHOCTH CPE/IBI JUIs BHEJAPEHUS TAKHX IPOLECCOB KaK LU(POBU3ALMS.
Puck npencrasisieT co60i NOTEHIIHAIBHO CYIIECTBYIOITYIO BO3MOXKHOCTE OTEPH PECYPCOB, @ TAKKE HETIOIyYSHHS
JI0XOZIOB, KOTOPbIE CBA3aHBI C peallH3aliell COOTBETCTBYIONIHNX YIPABICHUSCKUX pemenuii. HeonpenenenHocTs xa-
paKTepHu3yeTcs He BIIOJHE OTYETIMBOM, HETOYHOM, HECHOW MIIM yKJIOHYMBOW MH(OpManuei 00 onpeieieHHOM
obbexTe min nporecce. HeonpeneaeHHOCT MOXHO OTHECTH K IOATOTOBKE PEIIEHHMS, @ PHCK — K €r0 pPeaan3alum.
O00CHOBaHHO oIpejieTIeHNEe BEPOATHOCTH MOSBICHUS U pa3Mepa IoTephb Kak crocod HHAnKauy pucka. [Ipencras-
JICHO BUJICHHE BIIMSHME HU(POBU3AMK HA NPUHITHE YIPABICHYCCKUX PEHICHUIT M BBITEKAIOIINX M3 HUX PUCKOB
IIPH IUTAHAPOBAHHU OCHOBHOTO POM3BOACTBEHHOTO ITOKa3aTel sl QyHKIIHOHATBHOH qupeknni. CMOIEINpOBaH IIpo-
LiecC MPUHATHUS yIPaBICHYECKOTO PEIICHHS Ha JKeIe3HOJOPOKHOM TPAHCIIOPTE B YCIOBUAX HU(pOBU3aINHU, IPea-
JI0’KEH MEXaHHU3M OLICHKH MOCIIE/ICTBUH OMIMOOYHO MPUHATOTO PEIICHHUSL.

KitoueBble ci10Ba: uupoBu3anusi, pUCKH, ypaBJjeHuYecKoe pelieHne

RISKS OF MAKING MANAGEMENT DECISIONS IN ECONOMY
DIGITALIZATION CONDITIONS IN THE RAILWAY FIELD

Leskova A.D., Surikova E.A.
Siberian Transport University, Novosibirsk, e-mail: n.leskova2011@yandex.ru

The article considers the category «management decision». By considering existing classifications, the main
characteristics of the category for the purposes of the study were identifyed, as well as the category «risk» have been
identified as an integral consequence of the management decision. The importance of information base for making
management decisions, as well as specificity of information base on railway transport in conditions of digitalization
of economy is indicated. Positive and negative features of digitalization have been identified, and the importance of
environment readiness for implementation of such processes as digitalization has been determined. Risk is a potential
loss of resources, as well as non-revenue, associated with the implementation of relevant management decisions.
Uncertainty is characterized by not entirely clear, inaccurate, unclear or evasive information about a particular
object or process. Uncertainty can be attributed to the preparation of the decision, and risk to its implementation.
It is reasonable to determine probability of occurrence and size of losses as a method of risk indication. The vision
of the impact of digitalization on management decision-making and the resulting risks in the planning of the main
production indicator of the functional directorate is presented. The process of making a management decision on
railway transport in conditions of digitalization has been modeled, and a mechanism for assessing the consequences
of an erroneous decision has been proposed.

Keywords: digitalization, risks, management decision

PasBurne sxoHOMUYECKOH U I/IH(i)Op— CaMo IMpOU3BOACTBO, KaK NPCANPUATHUEC, HC MO-

MallMOHHOM cpeAbl Ha CErofHSIIHUN JEHb
HEBO3MOXKHO TPEICTaBUTH 0€3 KaTeropuu
«uudpoBuzalys». YpoBeHb 00€CIEUCHHOCTH
nHpOopMaIeld U cnocoOHOCTh ABTOMAaTH3HPO-
BaHHOTO YIPaBJICHHS €10 CTAHOBSTCS BaXKHEH-
LIIMMHU YCJIOBHSIMU JOCTHXKEHUS! MHHOBALIMOH-
HOTO KOHKYPEHTOCIIOCOOHOTO YCTOWYHBOTO
SKOHOMHYECKOTO Pa3BUTHA TOCYAapCTB B ycC-
JIOBHSIX T00abHON KOHKypeHuuu. [1] Mure-
rpanys HOBBIX TEXHOJIOTHI B 9KOHOMUYECKYTO
cdepy CIOKHO HE 3aMETUTh Jaxe He oOnanas
MPEACTABICHNEM O BBIIICYKa3aHHOM KaTero-
puu. KoiandecTBO Hay4yHBIX CcTareid Ha TEMY
ITOBCEMECTHOTO BHEJPEHHUSI HOBBIX TEXHOJIO-
T BBI3BIBAET MHOXKECTBEHHBIE MOJEMHKH
B YYeOHBIX ayauTOpHsx. B maHHOM ciyuae

JKET HaXOAUTHhCS B CTOPOHE. PaGOTHHKH Ke-
JIE3HOJIOPOXKHOTO TPAHCIIOPTa, HE HMEIOIINE
OTHOILICHUS] K HAy4YHOW JESTeIbHOCTH BOBJIE-
YEHBI B TIPOTIECC IM(DPOBU3AIIHH.

B naHHOil cTaThe MPEACTABICHO BHICHHE
BIIMSHUS U(PPOBHU3ALNN HA MPUHATHE YIIPaB-
JICHYECKUX PEIICHUH W BBITEKAIOIIUX W3 HHUX
PHCKOB IPH IJIAHUPOBAHUU OCHOBHOTO MTPOM3-
BOJICTBEHHOT'O MOKa3arens (DYHKIMOHAIbHON
JUPEKIHH — 00beMa TOHHO-KHJIOMETPOBO# pa-
00TBI OpYTTO.

VYrpasieHueckoe perieHue — BbIOop, KOTO-
PBIif IOJDKEH C/IeaTh PyKOBOIUTENb B TIPOIEC-
Ce OCYIIECTBICHHS UM (DYHKIMI YIpaBICHUS
U pEIICHHsS KOHKPETHBIX OpPraHH3allMOHHBIX
3aau. Takoe pelieHue NPU3BaHO 00ECIICYUTh
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MPOJIBM)KEHHE K TOCTABJICHHBIM TMEepen op-
raHuzanueld opueHtupam, uensim. Ilostomy
HauOoee Y3PPEKTHBHBIM SIBUTCS BRIOOD, KOTO-
PpBIii OyIeT peasn30BaH U BHECET HAMOOBIINH
BKJIQJI B TOCTM)KCHUE KOHEUHOU 1menu [2].

[MoaroToBka W peanm3anus yIrpaBicHYE-
CKOTO PEIICHUS PACCMaTPHUBAIOTCS B HAYKE KaK
CIHCLUAIN3UPOBAHHAS AEATENILHOCTD, HAIPaB-
JICHHAsl Ha YNOPSI0YCHHE OTHOIICHUH MEXIy
JIOIBMHU C COLHAIBHBIMM MHCTUTYTAaMH B CO-
OTBETCTBUH C 3aMbICJIOM U BOJICH IOMHUHMPY-
forero cyonekra [3].

CylecTByeT MHOXKECTBO KJIacCU(pUKAIUI
U ONpENeNICHU KaTeropuu «ymnpaBiIeHYECKOe
pelIeHne», HoO HU OJHO W3 HUX HE HCKII0Ya-
€T KaK MOJOKUTEIBHOTO pe3yabrara ero npu-
HATHS, TaK U OTPULIATEIBHOr0. POBHO Tak ke
u3 1000 KiIaccu(UKaluu OUeBUIHA CTEIICHD
BIMAHUS Ha Oynymee opraHuzanuu, [4].
[To MHeHHIO aBTOpa CcTaThu, HE ObIBACT yIpaB-
JICHYECKOTO DELICHUs,, KOTOPOE HE BIHSCT
Ha TIPOU3BOJICTBEHHO-3KOHOMUYECKYIO Jesi-
TEJIBHOCTh NPENIPUATHS, TaK KaK 3TO MPOTHU-
BOPEUYHT CYIIHOCTH Kareropwu. Ecnm pemre-
HUE JICHCTBUTEIBHO YIIPABJIECHUECKOE — OHO
TaK WIM HMHAYe MOBIUSACT Ha (DPUHAHCOBBIN
pesynbrar npeanpustusi. VIMEHHO mo3TOMYy
IIPEIJIara0 OMYyCTUTh MHO)KECTBEHHBIE Kiac-
CU(QUKALUK U ONPENEeIUTbCA C OCHOBHBIMU
MpU3HAKaM# KaTeropuu. Wrak, ynpasieHue-
CKOE€ pellIeHHE JO0JDKHO:

—HMMeTh 1Lelb WIM LeJIeo0pasyouylo
poonemy;

— IPUHNAMATHCS
[IEPCOHAIIOM;

— MMETh OCHOBATENFHYIO 0azy JUIsl ero
OpuUHATHS (3TO MOXeT ObITh HH(pOpPMAaLUs
B JII00OM BHJIE U AK€ UHTYULUS);

— peas30BbIBAaThCS PAOOTHUKAMH HPEIIIPH-
SITHSL TI0 TIOPYUCHHUIO PYKOBOJSILLIETO COCTaBa.

st menmeld JaHHOW CTAaThbU  yTITyOMMCSI
B OCHOBAaTeNbHYIO 0a3zy Uil TPUHSITHS pe-
mwennil. Ha Kene3HoqopoKHOM TpaHCIOpTe
HCTOPUYECKU 3aJIOTOM NPHHATHUS IPaBUIBHO-
ro peueHus (T.e. pEIICHUS C MHUHHMAaJIbHbBI-
MH PHCKaMH) SIBIISI€TCS JACHCTBHE COIIACHO
YCTQHOBJICHHBIX MHCTPYKLUH M aKTyaJbHBIX
pacnopsbkeHuid. JleficTBUe Takoro OrpoMHOr0O
MeXaHH3Ma IPOCTO HEBO3MOXKHO 0e3 cTaHaap-
TU3aMHU, GOPMaIH3aLUN U YIOPSII0YEHHOCTH
TEXHOJIOTUYECKHUX MPOLECCOB. Dmnoxa HH(Op-
MaTH3al1K SKOHOMHUKH B JAHHOM acIIeKTe BHO-
CHUT CBOM KOoppekTuBhl. C BHEIpEHHEM HHPOP-
MaTU3aliH MPUHSATH BEPHOE YNPaBICHYECKOE
pelleHre CTAHOBUTCS BCE CIIOKHEE, JaKe HMest
perIaMEeHTHPOBAHHBI  TOPSIOK  JEHCTBHM.
[IprumHa Takoro MojgoXeHUst — MHOrooOpasue
nHGOPMALIMOHHBIX HCTOYHUKOB. B nemsx mpo-
BOJUMOIO HCCIICZIOBAHUSI Ba)KHO OTPAHUYUTH
WHPOPMAIMOHHBIM JHaNa30H, 0 KOTOPOM Jia-
jee MOUJET pedb. B mpencraBineHHON cTarbe

YIIpaBJICHYECKUM

He OyleT paccMaTrpuBaTbcs POJb HHTEPHET-
pecypcoB 0o01Iero AoCTyna, T.K. He0OXOIUMbIE
HaM IoKa3arenu (GOpMUPYIOTCS B KOPIIOPATUB-
HBIX MH(POPMAIIMOHHBIX CUCTEMaX OrpaHUYeH-
HOT'O JI0CTyIA.

Ha nannoM »Tame Mbl TOBOPUM O BHEIpE-
HUU HOBBIX TEXHOJIOTUH U KOHCOJHUIALIUHU BCEX
BUJIOB MH(OpMAIIMK KaK O Ojare, K KOTOpOMY
MBI CTPEeMHMCS, Belb IH(pPOBas SKOHOMHKA
ONpeaeneHa OAHUM U3 MPUOPUTETOB CTpare-
run nHpopmatm3anmu. [lonoxurenpHOE BIHA-
HUE e-9KOHOMHKH JIEUCTBUTEIEHO HEBO3MOXK-
HO OCIIOpPUTD:

— COCPEAOTOYEHHOCTD 0a3bl AAHHBIX 10 OT-
JISTBHBIM BOTIPOCAM B TEMAaTHYEeCKUX HH(OP-
MAaLMOHHBIX XPaHUIHILAX;

— BO3MO)KHOCTh aHaJIM3a JUHAMUKH IIPO-
JIOJDKUTENBHBIX TIEPHOOB, 32 CYET BMECTH-
TEIbHOCTH XPAHMIIHIILL

— 00paboTka HHPOPMAILIMOHHBIX MacCHUBOB
0e3 reorpaduueckoil MPUBA3aHHOCTH;

— YCKOPEHHUE BBIYMCIUTEIbHBIX IPOLECCOB
3a CUeT YJydIIeHHs KadecTBa MH(OPMAINOH-
HBIX TIPOTPaMM.

OpHako, CTpEMUTENBHOE Pa3BUTHE TEXHO-
JIOTUI TPUBENIO M K HEKOTOPBIM IpoOIeMaM,
KOTOpbIE HE MPOCMATPUBAIUCh HA IEPBOHA-
YaJbHOM JTarle:

— pa3lInYHbI yPOBEHb TEXHUYECKON OCHA-
IIEHHOCTH MEX/1y PEerHOHaMH;

— Pa3NUYHbI  ypOBEHb IOATOTOBIIEHHO-
CTH PaOOTHHUKOB (DMHAHCOBO-3KOHOMHUYECKOTO
0JI0Ka K HOBBIM HH(OPMAIIMOHHBIM pecypcam;

— HECOITIACOBAHHOCTh CO3JAHHBIX Ha paH-
HUX dTarax HHPpOPMAIMOHHBIX PECYpPCOB;

— MPOTUBOPEUYUBOCTh BXOMHBIX U BBIXOI-
HBIX MApaMeTPOB Pa3IMYHBIX HH(OPMALHUOH-
HBIX CHCTEM.

I'msapst Ha mpeumylecTBa U HEOOCTATKU
MOXKHO CJZIeJIaTh BBIBOJ, YTO Ha MOMEHT BHE-
JIPEHUS TEXHOJIOTUI BaXKHYIO POJIb UMEET IOJI-
TOTOBIICHHOCTH cpefibl. [1o dakty Ha maHHBIN
MOMEHT Mbl MMEEM MHOKECTBO MH(popmanu-
OHHBIX XPaHWIHIL, KOTOPBIC B JIy4IlIEM CIIy4yae
IyOIUpYIOT IIpyT Apyra, a B XyAlIeM — IPo-
TUBOpeyar. IlpuunHel Takux TpyaHOCTEH Jie-
JKaT Ha MOBEPXHOCTH, IIPHU MOSBJIECHUU HOBBIX
TEXHUYCCKUX BO3MOXKHOCTEH KaXK/bIi (huiiHa
TPAaHCIOPTHOTO THUTaHTa co3AaBan HH(poOpMa-
LMOHHYIO TIOAJIEPKKY PYKOBOJCTBYSCH CBO-
uMu uHTepecamu. W celiuac, Koraa BO INIaBy
yIja BCTaJa CHCTEMa CKBO3HOIO IJIAHUPOBA-
HUS, PA3HOCTOPOHHOCTh HMCXOASIIUX AAHHBIX
CTaHOBUTCA 3aMeTHOU. POBHO Kak paHee cyliie-
CTBOBJIM pa3HOUTEHHS Ha OyMaKHbIX HOCHTE-
JAX cefiuac OHHM CYIIECTBYIOT B IpOrpamMMax
1o 00paboTke MaHHBIX. IMEHHO ATH pa3HOUTe-
HUSI M CO3/Ial0T HOBBIM «COBPEMEHHBIN» PHUCK
IIpU NPUHATUN YIPABIECHYECKOTO PELLICHHUS.

Yacto pYKOBOAUTENSIM BCEX YpOBHEH
yhpaBiieHHs HeoOXoauMa MOJATrOTOBKA YIpPaB-
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JICHYECKUX PELICHUM ITPU HAIIMYUU HEIIOJIHON
Wi HETOYHOW uHopmarmu. B urore moss-
JSIOTCS HEeTpeTHaMEPEeHHBIE OMIMOKUA B IPO-
recce TPUHATHS YIPABIEHYECKUX PEIICHUH.
DakTUYSCKUA pe3ylbTaT perieHuil B 00JacTi
yIpaBiIeHHs HE BCET/a COBIMAJACT C 3allIaHU-
POBaHHBIM pPE3yabTaTOM. MOXXHO OTMETHT,
YTO JJI PELICHUN XapaKTepHa HEOMpEAeNiCH-
HOCTbh U PHCK.

Puck mpencraBiser co0oit MOTEHIINATLHO
CYIIECTBYIOIIYI0O BO3MOXKHOCTH IIOTE€PH pe-
CypcoB (B (opMe JOMOIHUTEIBHBIX HETpel-
BUJICHHBIX PACXOAOB), a TaKXKe HEMOTY4YCHUS
JIOXOZIOB, KOTOPBIC CBSI3aHBI C peanu3anuei
COOTBETCTBYIOIIMX YIPABICHYECKUX pellle-
Hui, [5]. HeonmpeneneHHOCTh XapaKTepU3yeT-
CsI HE BIIOJTHE OTUCTIIMBOM, HCTOUYHOM, HEICHOMU
WIK YKJIOHYMBOW WHpoOpManuend o0 onpese-
JIeHHOM 00BeKTe Win mpouecce. Heonpene-
JICHHOCTh MOXXHO OTHECTH K IMOJTOTOBKE pe-
IIeHHSI, & PUCK — K €T0 peaTr3aIii.

Puck B mpomecce TpHHATHS YyNIpaBICH-
YECKHX pEIIeHWH XapaKTepu3yeTcs BO3-
MOXHOCTBIO TIIOJTYYCHUA 3allJTaHUPOBAHHBIX
pe3ysabTaToB, MPU 3TOM PHUCK U HEOTpe/eeH-
HOCTh OOJIQJal0T OJIMHAKOBOW CYIIHOCTHIO
U U3MEPAIOTCS B OJMHAKOBBIX CIHMHHIIAX
(nporenTax). HeompeneneHHOCTh  €moco0-
Ha TIEpEelTH B PUCKHU B MPOILIECCE PeaTu3aliui
pelmiCHusA, KOTOPOC NPHUHUMACTCA B YCIOBHUAX
HEONpEeeICHHOCTH [6].

Crnenyst W3 BBIIICU3IOKEHHOTO OIICHUTH
PHUCKH MOYKHO BEPOSITHOCTBIO TTOSIBIICHUS M Pa3-
MEpOM I0Tepb. B omnpesienieHHON Mepe pUCKU
MIPHUCYTCTBYIOT MTPAKTUIECKU BO BCEX yTIPABIICH-
YCCKUX PCHICHUAX. HeBo3MOKHBIM npeacraB-
JISIETCSI TIOJIHOE YCTPAHEHUE PUCKOB HA MIPAKTU-
Ke. 3a/1aua yIpaBJIeHUs] pPUCKAMHU JIOJDKHA OBITh
CBEJIeHa K TIPOIleCcCy WX MpPEABU/ICHUS, YMEHb-
[IeHNS] BEPOSTHOCTH BOSHUKHOBEHUS U CHIKE-
HUS HeOJIArONPHUATHBIX ITOCIIEICTBHUIM.

Peannzanmsg WHHOBAIIMOHHOM  JIESITEIIb-
HOCTH HEpPa3pbIBHO CBsI3aHA C PHUCKAMU,
MpUYEM PUCKAMHU XapaKTEPHBIMU IJISI BCEX
BH/JIOB JCSITETHHOCTH, TaK M CBSI3aHHBIX HETO-
CPEICTBEHHO C BHEApPEHHEM W pealu3aiueit
WHHOBaIUH [7].

MarepuaJjibl U METOAbI UCCJIEJOBAHUS

B naHHO# crarbe npeiaraercs CMOIEIu-
pOBaTh CHUTYalHIO, B KOTOPOW LU(PPOBH3ALINS
9KOHOMMKH BBICTYNAET KaK MPENATCTBUE MPHU-
HATUS BEPHOIO YINPABJIEHYECKOIO PEIICHUS.
Bcenen 3a penienneM npaBUTENBCTBA O IIEPEXO-
Iie Ha 6e30yMaykKHbIE TEXHOJIOTUU TaKOH TpaHC-
noptHbeii ruraHT kak PXXJI He Mor ocrarbcs
B cTopoHe. Bce ¢unmmanbl BCTynmuiu Ha MyTh
UU(pPOBU3ALMU C LEJNBIO ONTHMHU3ALHUUA TPY-
JIOBBIX PECYPCOB W IOBBIIIEHUS MPOU3BOAH-
TEJILHOCTH TpyAa. B nenom nopoOHoe TeueHue
JIeJT SIBISIETCSA JIOTMYHBIM M, B KPaTKOCPOYHOM

MEPCIEKTUBE, MPUBOAUT K TMOJIOKHUTEIbHBIM
pesynsraraM. OHAKO B JIOJTOCPOYHOM mep-
CIEKTHUBE aBTOP BUAUT 3arpyKCHHOCTb JIUIL-
Hell wmH(poOpManuel OoT4eThl pPYyKOBOIUTEINEH
Y pPa3HOYTEHNEM OCHOBHBIX HHIUKATOPOB MPO-
W3BOJICTBEHHOH JIESTETLHOCTH B 3aBUCUMOCTH
OT UCTIOJIb3yeMOH MH(OPMALIMOHHON CHCTEMBI.

VYckopeHue pas3BUTHS HWHPOPMALMOHHBIX
MPOLIECCOB NPUBEIIO K YBEINYECHUIO THOKOCTH
OIOIPKETHOIO YIPABJICHUs, HA JAHHBI MOMEHT
KOPPEKTHPOBKA IUIAHOBBIX I1apaMeTPOB YiKe
HE SABJISETCS CTOJIb CIOKHBIM U JUIMTEIbHBIM
MIPOLIECCOM, YTO U NMPUBOJUT K JIOMOJHUTEIb-
HBIM puckam. lIpeanaraercs narb 3KOHOMHYE-
CKYIO OLICHKY NPHUHATHUS YIIPABIEHYECKOTO pe-
LIEHUS] O KOPPEKTHUPOBKE TAKOTO OIOIKETHOIO
napaMeTpa Kak 00beM MepeBo30K.

Ilo pemenuto pemnapraMeHTa SKOHOMHKH
c Hayausa 2019 rona pasperieHa KoppeKTHPOBKa
TUTAHOBBIX 00BEMOB PAa0OT ISl pETHOHAIIBHBIX
(YHKIMOHAIBHBIX IUPEKLUUI B paMKax TEKy-
mero mnepuoja. PaccMoTpum mpumep Takou
KOPPEKTHPOBKH ¥ TIPOM3BEIEM OIICHKY PHCKa
MIPUHATHUS PEIIeHUsI, OCHOBAHHOTO Ha JIAHHBIX
Pa3HBIX OTYETOB CYUIECTBYIOIIMX Ha JIAHHBIN
MOMEHT MH()OPMALMOHHBIX CHCTeM. B mernsx
HepasMIalleHus] KOMMEpPYEeCKOW TaiHbl HaH-
HbIE 3aBEIOMO UCKa)KCHbI, HCTOYHUKH JAHHBIX
ycinoBHO HazoBeM OtdeT-1 1 OT4uer-2.

Wrak, npenmnoyokuM, 4YTO LEHTpaJbHAas
JUPEKIMsS TPUHUMAET pEeUIeHHEe O KOppek-
TUPOBKE IJIAHOBOTO O0BbEMa MEPEBO3OK IS
OIHOH W3 PErnoHaNbHBIX (YHKIMOHAIBHBIX
Jupekuuii. OCHOBaHUEM NPHUHATHUS TAKOTO pe-
IICHUS MOXET CIYXHUTh Takol OOBEKTHBHBIN
¢axrop, kak MHOOpPMALUS O CHHIKCHUU TpY-
30II0TOKa B paccMaTpUBaeMOM HampaBICHUU.
Jnist o1leHKH omepaTUBHON OOCTaHOBKH CyIIie-
ctByeT aBa ordera. Ortuer-1 u Otuer-2 dop-
MHPYIOTCSI HA OCHOBAaHMM JJaHHBIX MapIIpyTa
MAaIIMHUCTA. Pa3nuums OTYETOB 3aKIIIOYaeTCs
B TOM, uT0 OTYeT-2 CO3[aH C METBI0 KOHTPOJISI
TOIJIUBHO-PHEPT€TUUECKUX PECYPCOB M JaH-
HBIE € TEX JK€ MapIIPyTOB MOMNAAAIOT B CHCTEMY
olepaTHBHEE, T.K. HE OXKHUIAIOT MOATBEPXKJE-
HUS1 JJIEKTPOHHOIO MapupyTa. B urore nmeem
CIIEYIONIYI0 CUTYaITHIO:

OTMEeTHM, YTO PYKOBOJICTBO ILIEHTPAJIb-
HOW (YHKUMOHAJILHOW AMPEKIHH, a TaKKe
LEHTPaJbHON KEJIE3HOW JOpPOTH NpH NPUHS-
TUU pelIeHUI ucnoib3yeT AaHHble Otuera-1.
B nmanno# cutyanuu Oyner mpousBeneHa Kop-
PEKTHPOBKA IJIAHOBOTO 00beMa padoT B CTO-
poHy cHikeHusl. s paOOTHMKOB C OIHOMN
CTOPOHBI TaKO€ YIPABICHUECKOE pEeIIeHUe
OKaXXeTcsi ONaronpusiTHBIM, T.K. HPUBEIET
K BBIIIOJIHCHHIO OJHOTO M3 KIIIOYEBBHIX MOKa-
3areneir. OqHako, yanuThiBas, 4to OT4er-2 sB-
nseTcst 6osee JOCTOBEPHBIM KOPPEKTHPOBKA
TUlaHa HE SIBISIETCS. HEOOXOMUMOCTBIO M BBI-
MOJTHEHHUE COCTOSUIOCH ObI B JIFOOOM cilydae.
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CornocrasiieHre BBIXOOHBIX JaHHBIX OTyera-1 n OTuera-2

Toka3arens Hcrounux @axr | [Inman | @axr | % BbimonHe- | % BBHINOIHEHHMS K (haK-
nadopmarmn | 2018 2019 | =Husg K mmaHy Ty TPOIIIIOTO To7a
Mipa.Tkm. 6pyTTO Oruer-1 35,288 | 35,500 | 35,425 99,8% 100,4%
I'Py30BOTO IBIKCHHSA Oruer-2 35,288 | 35,500 | 35,526 100,1% 100,6%

Pe3yabTarhl HCCIeI0BAHUA
U UX 00Cy:KIeHHne

Tenepb 0116 HUM PUCK, HAa KOTOPBIN MBI ITOIII-
JI TIPY UCTIONIH30BaHUM NaHHBIX OTyeTa-1.

Bo-nepBbIX — 3a KOPPEKTUPOBKOU IIAHO-
Boro o0bema paboOT cileayeT KOPPEKTHpPOBKA
Oromxkera 3arpar. [lpu stom mpu ¢dopmupo-
BaHWHU JIAHHBIX CTATUCTHYECKOW OTYETHOCTH
CHOBa OyZIeT IPOM3BEACHO «IIPABOY Ha BHITION-
HEHHBIN 00BbEM.

Bo-BTOpBIX — KOPPEKTUPOBKA ILIAHOBOTO
o0beMa TakK e COMPOBOXKIACTCS KOPPEKTH-
POBKOH TOTPEOHOTO KOJIMYECTBA JIOKOMOTHB-
HBIX Opuraj W JOKOMOTHBOB. B Hamewm ciy-
yae CHIDKEHHE TUTAHOBOTO KOHTHHIEHTA TPHU
(haKTHYECKOM BBITIOJHEHUH MEPBOHAYATIBHOTO
IJIaHa TPUBEACT K YBEIWYCHUIO HEIPOU3BO-
JTUTEIBHBIX TOTePh. A CHUKECHHE TUIAHOBOTO
cofiepKaHug pabodero mapka MmpuBeieT K OT-
CTaHOBKE IapKa B pe3epB M HEXBATKe JIOKOMO-
THUBOB IS IEPEBO3KH HEOOXOMMOTO 00beMa.

OleHUTh TaKOW PHUCK MOXKHO CIEAyIO-
UM 00pa3oM:

1. CocraBnsrone OromkeTa 3aTpar yke
OIIGHEHBI Pa3HHIed MEXIy CKOPPEKTHPOBAaH-
HBIM IJIAHOM M «IIPaBOM» (TakKe CTOHUT 00-
paTuTh BHUMaHWE HA M3JIUIITHAE TPYI03aTPaThl
Ha MepecyeT MIAaHOBBIX MapaMeTpPOB).

2. Cocrapisioniie  OrO/KETa  TPOU3-
BOJICTBA MOXKHO OIIGHUThH ITyTeM BBIYUCIIC-
HUS YacOB HENPOHM3BOJUTENHHBIX IOTEPH,
YMHOKEHHBIX Ha EIWHUYHYIO PacXOIHYIO
CTaBKy, TPEIyCMOTPEHHYIO CIIPABOYHHKOM
paccMarprBaeMOd JOpOTH, a TakkKe IyTeM

YMHO)KEHHUSI 4acOB MPOCTOSI BATOHHOTO IapKa
MO MPUYMHE HEXBATKU TATH (€CTh BO3MOXK-
HOCTh JIOMIOJTHUTEILHO YUECTh 3aTparhl Ha OT-
CTaHOBKY ¥ BBIBOJ U3 PE3EpPBa).

3aKjIoueHue

I/ICXOZ[}I N3 BBIINICU3JIOKECHHOI'O MOXXHO
c/1eaTh BBIBOJ, YTO IM(POBU3ALMS IKOHOMU-
KH, KaK 1 JII000W HOBBIM HHCTPYMEHT yIIpaBIie-
HUS1 SKOHOMUYECKUMHU MPOIECCAMU UMEET KaK
MOJIOXKHUTETIFHOE BIUSHUE, TAK U CO3/IaeT OTpe-
JIeTIeHHbIE pUCKU. B 1aHHOH cTaTbe NpuBelieH
YCIIOBHBIN TIPUMEP BO3MOYKHOTO CXO/1a COOBI-
TUH, OCHOBAaHHBIN Ha CYIIECTBYIOLIUX B JaH-
HBII MOMEHT WH(OPMAIIMOHHBIX MPOTrPaMMax
u pernamentax OAO PXK/I.
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TEOPETUYECKHUE U METOAOJIOTUYECKHUE NMOAXOAbI K CO3JAHUIO
CUCTEMBbI YITPABJIEHUSA B ITPOMBIIINIJIEHHOUW OPTAHU3ALIUA

Padosa A.B., Auucumona H.A., AragponoBa M.C., Epumben A.C.
Boponesicckuii eocydapcmeennwviti mexnuueckuil yHueepcumem, Bopoueowc, e-mail: priem@yvgasu.vrn.ru

B coBpeMeHHBIX YCIOBHSX yIpaBlICHHE IPEANPHATHEM TpeOyeT OpraHH30BaHHOTO PEIICHUs IpodieM, BO3-
HHUKAIONIINX HM3-32 BHEIIHUX WM BHYTPEHHHX HETaTUBHBIX (hAaKTOPOB, I MHHUMH3ALMU PUCKOB U JalbHEHIIeH
cTabunpHOCTH npeanpustis. CKIagplBalomMuUecs 00CTOSATENbCTBA TPEOYIOT (OPMHUPOBAHUS HOBBIX IIOAXOIOB
K YIPaBJICHUIO PECYpPCaMHU MPEIIPUSITUS AT 1OCTHXCHHS CTaOHIEHOTO 9KOHOMUYECKOTO pocTa. B nanuoii cratbe
paccMaTpHBaeTCs OJHA U3 HanOolee NepCIeKTUBHBIX CHCTEM 3 (PEKTUBHOTO YIPaBICHUECKOTO KOHTPOLIUHra. [e-
TaJbHO M3YYCHO MOHATHE KOHTPOJUIMHIA, a TAK/KE COJCPKaHNUE JAHHOI CHCTEMBbI. BBIABICHBI (haKTOPBI, BIUSIONINE
Ha 9 (QEKTUBHOCTH KOHTPOJUIMHTA, U €TO POJIb B OPTaHUAINH YIIPABICHHS ASSTEILHOCTHIO COBPEMEHHOTO IIPEAIPH-
situs. Beigenens! ocHOBHbIE (DYHKIIMM KOHTPOJUIMHTA B IPOU3BOACTBEHHOH opranu3anun. [lonpobHo paccmoTpeHa
KakJas (DyHKIHs KOHTPOJUINHTA, €€ CyTh, M ONUCAH NMPHHIMII €€ UCIOJIb30BaHUs Ha MpeanpuaTud. [IpuBopsrcs
TEOPETUYECKUE METO/bl U IOIAXObl K CO3aHUI0 CUCTEMbI YIpaBleHus B opranuzauuu. IIposeseH aHanus cyue-
CTBYIOIIMX METOJ0B KOHTPOJUIHHTA H JaHa OLEHKA Ka)KAO0TO C y4eTOM MX 3a/1ad, a Takke CAeNaH CPAaBHUTEIbHbIN
aHaJIM3 JIBYX BHUIOB KOHTPOJUIMHrA. ABTOPBI YKa3bIBAIOT HA TO, YTO KOHTPOJMHI MMEET MOJIOKUTEIBHOE BIUSIHHE
Ha JISATeIbHOCTD NPEANIPUATHS U HO3BOJSIET 3(Q(PEKTUBHO BEISIBUTH H YCTPAHUTh HETOCTATKH B PA3BUTUH ITPOMBIII-
JICHHOTO IPEAIPHATHS.

KuroueBrble ciioBa: 3(l)(l)eKTl/lBH00 YupasJieHH€, KOHTPOJIVIMHI, IPOU3BOACTBEHHAasl OPpraHusanus, KOHIenuus, MeToAbl

THEORETICAL AND METHODOLOGICAL APPROACHES TO THE CREATION
OF A CONTROLLING SYSTEM IN AN INDUSTRIAL ORGANIZATION

Ryabova A.V., Anisimova N.A., Agafonova M.S., Efimiev A.S.
Voronezh State Technical University, Voronezh, e-mail: priem@vgasu.vrn.ru

In modern conditions, enterprise management requires an organized solution to problems arising from external
or internal negative factors in order to minimize risks and further stability of the enterprise. Developing circumstances
require the formation of new approaches to enterprise resource management in order to achieve stable economic
growth. This article discusses one of the most promising systems of effective management controlling. The concept
of controlling, as well as the content of this system, has been studied in detail. The factors affecting the effectiveness
of controlling and its role in organizing the management of the activities of a modern enterprise are identified. The
main functions of controlling in the manufacturing organization are highlighted. Each function of controlling, its
essence is examined in detail, and the principle of its use in the enterprise is described. Theoretical methods and
approaches to creating a management system in an organization are given. An analysis of the existing methods
of controlling is carried out and an assessment of each taking into account their tasks is given, and a comparative
analysis of two types of controlling is made. The authors point out that controlling has a positive impact on the
enterprise and can effectively identify and eliminate deficiencies in the development of an industrial enterprise.

Keywords: effective management, controlling, an industrial organization, concept, methods

Ha CCFOZIHSIH_IHI/II‘/’I JCHb B DKOHOMHKEC Poc- MOCTDB MCIIOJIB30BaHUSI COBPEMCHHBIX METOI0B

CHH aKTyallbHa TeMa pa3pa0OoTKH TeopeThde-
CKUX U MPAKTHYECKUX METOJIOB KOHTPOJUIMH-
ra, HalmpsIMylO CBS3aHHBIX C OCOOCHHOCTSIMH
(YHKIIMOHUPOBAHUS MPEANPHUITHN TPOMBIIII-
JneHHoctd. HecMoTpss Ha TO, 4TO B HEKOTO-
PBIX OTpaciisiX MPOMBIILICHHOCTH MOYKHO Ha-
OJoaTh HEKYH CTaOWIIM3AIMIO MOKa3aTesiei
9KOHOMHUYECKOTO COCTOSIHHUSI ~ OpraHU3allvi,
MO-TIPS)KHEMY OTMEYArOTCsl HETaTHBHBIC TCH-
JICHIIMK: CcrajJ 00bEMOB MPOU3BOJCTBA, HE-
YCTOMYNBOCTh KOA((UIIMEHTOB (HHHAHCOBOI
U WHBECTUIIMOHHOW JIESTEIBHOCTH, CHUXKE-
HHUE HayYHO-TexHUYeckoro yposHs [1]. Bce
3TO MPOUCXOIUT Ha (hOHE HEOJIATrOTOIYUHOMH
COLMANIbHO-3KOHOMUYECKON 00CTaHOBKH
B 00II[ECTBE.

CJOXUBIIIAsCS CUTYalUsi B MPOMBIIIICH-
HOCTH OOYCIIOBJICHA HEJOCTATOYHBIM  HC-
MOJIb30BAaHMEM  KOHIIENIMK  KOHTPOJUIMHTA.
JeATenbHOCTh NPEAIPUITU B yCIOBUAX
OCTPOM KOHKYPEHIIUM JUKTYyeT HEOoOXOIu-

yIpaBICHHS, CIOCOOCTBYIOIINX TOBBIIIIEHHUIO
a¢pexkruBHocTr. OHONW M3 TEPEJOBBIX CH-
cteM 3((HEeKTUBHOTO MEHEPKMEHTA SIBIISCTCS
KOHTPOJUTMHT, TPEACTABIAIONINNA cOO0H KOM-
TUIEKCHOE YTPaBICHUE SKOHOMHUYECKOH jies-
TEJILHOCTHIO OpraHHU3alluy, 00ecIeunBaroIIee
MPUHATHE OTIEPATHBHBIX M CTPATETHUECKUX
pellieHul, KOTOphIe CIOCOOCTBYIOT CTaOWIIH-
3allid BCEX OTpaciicil v moBbImact 3pPeKTUB-
HOCTb JICSATEIBHOCTH MPEANPHUITHS B JIOJITO-
cpouHoM mepuone [2].

MarepuaJjibl 4 METOAbI UCCJIETOBAHUS

3HauuTENbHBIM BKJIAZ B DPAa3BUTHE Me-
TOJIOJIOTHM W TEOPETHH CO3/IaHUS CUCTEMBbI
KOHTPOJUJIMHTA 3aJI0KWIN yueHble: A. Baren-
xodep, b. Baiizenbepr, A. [aiine, I1. Ipyxkep,
X. Kronmmep, P. Mann, T. Paiixman, /. Xan,
I1. XopBar. AnantupoBajii 3Ty TEOPUIO KOH-
TPOJJIMHIA K COBPEMEHHBIM 3KOHOMHYECKUM
ycnoBusim Poccun: Anampkuna E.A., AHu-
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ckun lO.I1., Bonpmrakos H.M., JlenoB O.A.,
3aitue C.H., Kapmunckuii A.M., Mansiiie-
Ba JLLA., OneneB C.H., IletpoB A.H., Ilne-
xaHoBa A.®., Cayukun M.JL, VYTkun D.A.,
[Iepemer AJl. u apyrue [3-5]. Ilpum Bcem
TOM, 9TO M3yYCHUIO OCHOBHBIX HampaBlICHUH
(DyHKIIMOHUPOBAHUS CUCTEMbI KOHTPOJUIMHTA
B MOCJICJHEE BpeMsl YIeNsIeTCsl OOJIbIIEe BHHU-
MaHHsI, HEAOCTATOYHO MCCIIEIOBAHHBIMM OCTa-
IOTCS KOHTPOJUTMHT B CHCTEME YIIpaBIICHUS
OTIEIBHO TPEINPHUATHSI, TO €CTh IPOIECCHI
YIIPABIICHUS BHYTPH IEJIOCTHOMN MPOMBIIIICH-
HOM CcTpyKTYpHI [6].

Lenpio uccnenoBaHusi SBISETCS PaccMO-
TpeHHE HEOOXOIUMOCTH HCIIONL30BaHUS KOH-
TPOJUTMHTA B MTPOMBITIUICHHBIX OPTraHU3aIMsIX,
a Tak XK€ M3yYeHHE TEOPETHUECKUX M METO-
JIOJOTHMYECKUX TOJAXOJ0B K CO3JaHMIO JaH-
HOM CHCTEMEIL.

3amaun, HEOOXOAMMBIC IS peau3aluu
JAHHOMU IIENHU:

— BBIIBUTH CYIIHOCTH KOHTPOJITMHTA Kak
0co00ro BHIA YIIPABJICHUCCKOH IEATEIBHO-
CTH IPEIIPUSITHI;

— OTPEACNIUTD 3a/1a4 KOHTPOJIMHTA;

— U3Y4YUTh (PYHKIUU CUCTEMBI KOHTPOJIHH-
ra B OpraHu3allim;

— YCTQHOBHUTH TEOPETHYECKHE U METO-
JIOJINTYECKNE TIOAXOABl K CO3JIaHHIO CHCTE-
MBI KOHTPOJIMHTA.

Tonsmue cucmemvt KOHMPOLIUHSA
u ee ¢hynxyuu

Camast mepenoBasi U OCHOBOIIOJIATAIOIIAs
KOHLEMLHS yIpaBIeHHUS NPEIIPUSTHEM — KOH-
TpoJuIMHT. [IpocThIMU cI0BaMM, KOHTPOJIJIMHT
yHOpaBseT Pa3IMYHbBIMM O0JACTIMM XO3AH-
CTBEHHOH W (DMHAHCOBOH JEATEIHHOCTH KOM-
nannd. OH ycTaHaBIMBAaeT WENU TNpeNnpu-
SITUS, coOMpaeT MH(OPMALUIO JUTS HPUHSITUS
peLICHU YIpaBIeHHUs U KOHTPOJIUPYET OTKIIO-
HeHUs (aKTUYECKHX ACWCTBUN TPEAIPUSTH
OT TUTaHOBEIX [7]. Llems 1 ocHOBA KOHTPOJUTHH-
ra — 3TO OCTPOCHHE B OPTaHU3AINU WITH (Hp-
Me 3QPEKTUBHON CUCTEMBI MPUHSATHSA YIpPaB-
JICHYECKUX PELICHUH, peaan3annu, KOHTPOJISL
1 aHaJIM3A.

ba3ucom 1aHHON CUCTEMBI ABIISIOTCS:

— MEpOIPUATHA IO OOECHEYEHUIO0 pOoCTa
JIOXOJTHOCTH HHMIKE YPOBHS PUCKOB;

— BBICOKasi pEHTa0eTIbHOCTD;

— pocT 00BeMOB U Mokazatenei 3 exTus-
HOCTH NPEIIPHUSITHS.

KoHTpo/uIMHr MOXeET ycTaHaBIMBATh HMH-
(hOpMaLMOHHYIO M aHAJIUTUYIECKYIO IOIAEPK-
Ky MPOIECCOB NPUHSITHSI PEIICHUI B yIpaBiie-
HHUM OpraHu3alue.

Pemaemble 3a1a4u u mpoOIeMBbl:

— ONITUMM3ALNS YIIPABICHHUS B OpraHU3aLUM;

— TIaHUpoBaHue 3(PPEKTHBHON CHCTEMBI
yuera;

— KOHTPOJIb CUCTEM IJIaHUPOBAHUS,

— KOHTPOJIb ¥ aHAJIN3 ACSATELHOCTH;

— CTUMYJIMPOBAHHE M MOTHBALMS [IEPCOHATIA;

— YIpaBJIEHUE PUCKAMU.

KoHTposuHT SBISETCS CITOCOO0M CHCTEM-
HOTO YIpaBJeHUs JesTeabHOCThi0. OH 00e-
CIICYMBACT METOJUUYECKYI0O M TEOPETHUCKYIO
0a3y Uil TONNEPKKH OCHOBHBIX (DYHKIHUH
MEHEPKMEHTA: [UIAHUPOBAHUS, YIPABICHUS
1 KOHTpoIIA [8].

OCHOBOW W MHCCHEH KOHTPOJUTMHTA SIB-
JsieTCsl MOBBIIICHHE Y(PPEKTUBHOCTH PaOOTHI
npeanpusatus. Paccmorpum ee GpyHkumit:

— MOHUTOPHHI  COCTOSIHHSL ~ SKOHOMHKH
OpraHu3aluy;

— CEepBHCHas;

— ymIpaBJieHYecKas;

— KOHTPOJIMPYIOILAs;

— METOA0JIOTHYECKAS;

— KOOPIUHUPYIOIIAs.

UccnenoBanne cOCTOSIHUSL SKOHOMHUKHU
HOPENNPUSITUS — 3TO PEBHU3US M KOHTPOJb
Oamanca (GOpPMBI «IMPHOBLIb — 3aTPATHI».
Yro0Obl AOCTUTHYTH OalaHCa U PaBHOBECHS
B CHCTEME HEOOX0JJUMO -COOJII0/IaTh Olpe/ie-
JICHHBIE TIPOMEXYTKH BPEMEHH U 3a/JaHHbBIC
noxasaresiu. MX cpaBHUTH C yKe 3aJlaHHBIM
COCTOSIHUEM M ONPEIEIUTh IPOTUBOICH-
CTBYIOIIME MEPOTPUATHS JUISI TONyUCHHS
pesyabTara, KOTOPbIi HyACeH JJIs yIIpaBIeHUS
1 KOHTPOJISL.

CepBucHasi QyHKIHS — 3TO CBOEBPEMCH-
HOE MpeICTaBleHUEe BCeH HYXHOH uHQOp-
MalUM PYKOBOSILEMY 3BEHY, Ul NPUHITHS
VIPaBICHYECKOTO PEIICHHS, 4YTOOBI CKOp-
PEKTHPOBATh CTpATEerHi0 MpennpusTus Bces
uHpopManus (HOpMAaTWBHAs U IJIAHOBAs)
JOJDKHA OBITh M (pakTHUecKoi. OTKIOHEHUS
TaK € JOJDKHBI BBISBIISITBCS CPEACTBAMH
ydeTa 1o moapasaesieHusm [9].

VYrpapneHueckass — CBOJIUTCS K TIEPECMO-
TPY CTpaTeruu, KOPPeKTUPOBKE H M3MECHEHUHT
neneid. OcyuiecTBisieTcs: 3Ta QpyHKIUS C MO-
MOIIBIO JaHHBIX aHAJIMW3a OTKJIOHEHWH, 00-
IIUX PE3YJIbTaTOB AEATEIbHOCTH IJISl HPUHS-
THUS PELICHUN 110 YIPABJICHHUIO.

Kontponupyromas — 3To paBHONpaBHas
Cpeou TpPOYUX yIpaBieHuecKas QyHKIUS.
bazoBbiMu (QyHKIMSIMH MEHEIKMEHTa SBIISI-
I0TCS TUIAHUPOBaHKE, OpPraHU3anus, PyKOBOI-
CTBO U YIIpPaBJICHUE KaJpaMH U KOHTPOJIJIMHT.

MeTononoruueckas — 3TO COIJIaCHE KOM-
TUIeKca yNpaBJIeHYeCKUX 3ajad M pacrpeje-
JISIETCSI IO OTIENBbHBIM cyOoTpacisim. [Toatomy
JOJDKHO TpoBoauTcs auddepeHunpoBanue
U pas3ielicHHe MEXAY pa3lIuYHBIMU yIpaB-
neHyecknuMu pyHKumsmu npeanpustus [10].

KonrpominHr kak (yHKUMS ¥ OCHOBa
VIPAaBICHUS — 3TO JIBHIKCHHE PELICHHI, KOTO-
pble KacalTcs psifa yInpaBlIeHYeCKUX (QyHK-
LHNA NPENITPUATHSL.
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Pe3ynbrarsl ucene10BaHus
U UX o0Cy:KIeHne

Co3maHne W HCCIENO0BAaHWE MMCCHM KOH-
TPOJUTMHTA — 3TO HEOOXOIMMasi MPEANOChIIKA
JUTSl UCTIONTB30BAHMST TEXHOJIOTHH KOHTPOJUTHHTA.

KonTtpommuar — ¢yHkunonaiseH u 3¢-
(dexTHBeH TmpH PabOTOCHOCOOHOCTH BceX
KOMIIOHEHTOB TEXHOJIOTMH Ha TNPEINpPHUSITHU.
VHHOBanMOHHAsT TEXHOJOTHS  YIPaBICHUS
HE TapaHTHPYeT MIHOBEHHBIH ITOJIOKHTENb-
HbIl 3 dexT Gupme.

KoHTpons HWCHOMHEHUsI TUIaHA OCYIIECT-
BJISIETCSl PETYISIPHO U MHOTOKPATHO, MOCpel-
CTBOM H3MepeHHs (aKTUUECKUX 3HAYCHHUH
MOKa3areliei B TeYeHNe BCETO IIIaHOBOTO CPO-
ka. OreHka OTKJIOHEHHWH HalpaBlieHa Ha HC-
CIIC/IOBaHUSl TIPUYUHBI JIAHHBIX OTKJIOHEHUH
OT HOPMBI. YIpaBIeHYECKHE PEIICHHS BEAyT
HAa MUHUMH3AaLUUHM OTKJIoHeHWH. Hemnp3st mpo-
THUBOIIOCTABIIATh KOHTPOJUIMHTY LU(POBHIE
TEXHOJIOTHH, HaleJeHHble Ha 3()()EeKTHBHYIO
MOTHBAIIMI0O W MOOWIM3AaIMIO TOTEHIHaIa
niepconana [4].

CTpyKTypa CUCTEMBI IIJIAHOB MIPEATIPUATHUS
[IpeJICTaBJICHA HIDKE (PUCYHOK).

— R EERT

— CTpaTeFW—IECKMe nJaHbl

— OI'IepaTMBHbIe naaHbl

Cmpyxmypa cucmemwl naanos [11]

1. LleneBble TIaHBIL:

— MaT€praJIbHBIC — CO3JaBa€MbLIC TOBAapPbI
U YCIIyTH;

— CTOMMOCTHBIC — T'apaHTHUPOBAHHBIN (u-
HAHCOBBIN pe3ynbrar, (JIeBepHK, 000pOT
" T.IL);

— COIlMANIbHBIE — OTHOIIEHHE K WHBECTO-
pam, napTHepam, epCcoHaty u T.J.

2. CTparernyecKkue IiaHbl:

— (yHKIIMOHAIILHBIC CTPATETHH;

— TUIaH COBEPIICHCTBOBAHMS OpraHU3AIIN-
OHHOM U IIPABOBOM CTPYKTYPbI IPEIIPUSITHS;

— YIIy4II€HUE CUCTEMBI YIIPABICHHMS.

3. OneparuBHbBIC TUIAHBL:

— aCCOPTUMEHTHO-TIPOAYKTOBBIN TIJIaH;

— IJTaHBI TI0 TIONpa3eNieHusM (COBIT, TIPO-
W3BOJICTBO, MaTepHALHO-TEXHUYECKOe CHa0-
JKeHHE, TPAHCTIOPTHO-CKIIQJICKOE XO3SHCTBO,
HUWOKP, mepconan, OCHOBHBIC CPENICTBA U T.11.);

— IIJIAHOBBIC ITPOCKTHI.

CrpaTernueckuii KOHTPOJTMHT HalpaBJIeH
Ha BBINOJHEHNE JOJTOCPOYHBIX MPOTrPaMM.
Ero nens — dopMupoBaHne 4eTKOW CHCTEMBI
IUIAHUPOBAHUs, KOTOpasi IO3BOJIMT HAJEK-
HO YHPAaBIATh KOMIAHMEH I yBEIUYEHUS
npuOsLH [12].

Hanpasnenwus, KoTopble OXBaTbIBAET CTPa-
TErn4eCcKUii KOHTPOJUIHHT:

1. Onpenenenre MOMHOTH  (HOPMATIBHBIX
1 (MHAHCOBBIX IUIAHOB KOMIIAHUY;

2. KonTponb 3a HecTaOMIHLHBIMA YCIIOBHSI-
MU BHYTPH U BHE OpTaHU3AIINH;

3. KoHTponb 3a NpPUHATHEM pelieHui
Y UX UCIIOJHEHHUEM;

4. OTcnexuBaHNE BBIIOIHEHUS TUIAHOB;

5. MuaMMH3aIws HeOMaronpusiTHRIX BHETI-
HHX ¥ BHYTPEHHHX YCJIOBHH U (h)aKTOPOB, HAHO-
CsIIIE BPEJL MPEIIPHSTHIO B IIEJIOM;

6. OTcnexuBaHue CTpaTerMyeckol CUTya-
U PUPMBL;

7. KoHtposb coOmoneHus Onpenestonmx
HPUHIMIIOB IPEANPHUITHS.

OmepaTuBHBIM KOHTPOJUIMHT Ha (upme —
HalpapJieH Ha CHUCTEMHOE YIPaBICHUE JUIS
JOCTH)KEHHSI Pe3yNbTaToB B KOPOTKHE CPOKH.
Heo0xomumo cka3zarb, 4To €ro miaBHas 3ajada
COCTOHUT B TOM, YTOOBI HE JIOMYCTHTh KpU3UCa
B OpPraHM3alUHU U OTCIEIUTH IPOLECC BbINOJI-
HEHHUS 3aIJIAHUPOBAHHBIX MEPOIPUATHH.

3aKjIoueHue

B xome pa0GoThl OBUIO M3Y4YCHO IIOHS-
THE KOHTPOJHUHTA, €r0 POJb B COBPEMEHHOU
MPOMBIIINICHHOW OpraHU3alid W OCHOBHBIC
MIOJIXOIBI.

— BBIsIBIIEHO, 9TO KOHTPOJUTMHT — 3TO YeT-
KO OPHUEHTHPOBAaHHAs Ha JTOCTIKEHHE PE3yib-
TaTOB M 3a/lad CJIOKHAsI KOMITJIEKCHAs CHUCTe-
Ma UGPOBOM ¥ MHHOBAIIMOHHOW IMOJICPIKKU
CO CTOPOHBI PYKOBOZCTBA B Iporecce (yHK-
I MEHEPKMEHTA: IUIAaHUPOBAHUS, KOHTPO-
7, MOTHBAIlUH, OPTaHU3aINH JeSATeITLHOCTH.
A Tak ke aHanMM3a W TIPUHITHS YyIIpaBlIeHYe-
CKUX peIICHHH 10 BceM (YHKIIHMOHAIHHBIM
chepam IeSTEILHOCTU TIPEIPUSATHS.

— YcTaHOBIIEHBI OCHOBHBIE 33]]a4U KOHTPO-
JIMHTA: ONTHUMHU3UPOBAHHME MpoIecca IMPOU3-
BOJICTBA, CTUMYJIMPOBAaHUE W MOTHBAIUS TIEep-
COHaJla, a Tak K€ TPaMOTHOE TUTAHWPOBaHUE
Y OpraHu3alns Bce paObOThI MOAPA3ICTICHIM.

— OnpeneneHbl OCHOBHBIC MOIXOMBI K MO-
HSTUIO «KOHTPOJIMHIY.
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IMPOBJIEMbBI ®OPMUPOBAHUSA U COOTBETCTBUSA BIOKETOB
IMPOU3BOACTBA U BIO’KETOB 3ATPAT B ®YHKIIMOHAJIBHBIX
OUINAJIAX TPAHCIIOPTHOU KOMITAHUUA

CeBepoBa M.O., Maaaxos /I.H.
Cubupcruil eocyoapcmeennwvill yrusepcumem nymeti coooujenus, Hosocubupcx,
e-mail: d.n.malakhov@gmail.com

B crarbe paccMOTpPEHBI OCHOBHBIC aCIICKTHI PA3BUTHSI CUCTEMBI OIOUKCTHOTO YIPAaBICHHS B TPAHCIOPTHOM
XOJIMHIe Ha COBPEMEHHOM 3TaIle, IPEICTAaBICHBI 0COOCHHOCTU (HPOPMUPOBAHHS OIOKETHBIX ITapaMeTPOB IIPU pea-
JM3alUK UIAHUPOBAHMS «CHU3Y — BBEPX» B CTPYKTYPHBIX HOJpa3AeNeHusX JIMpEeKInH CBSI3H, BBISBICHE OCHOBHbIC
1IPOOIEMBI COOTBETCTBHS IIPOM3BOICTBEHHEIX IPOTPAMM U OIOZKETOB 3aTpaT IPH yTBEPXKICHHH L[ETEBBIX I1apame-
TpoB. PaccMoTpeHa akTyanbHOCTh IPUMEHEHHS THOKUX OIODKETOB, HaHOOIee aKTyaldbHBIX B IIAHOBOH AESTElb-
HOCTH POCCHHCKHUX JKEJIC3HBIX JOPOI, KOTOPbIC OCYIIECTBIISAIOT JOTUCTHKY MPOAYKIHU B pexuMe «24/7», B TOM
YHCIIe ¥ HA MUPOBBIX CHIPBEBBIX PhIHKAX. B oTHX yenoBusix «PXK/I» 00s13aHbI IPOTHO3HPOBATH CBOIO IESATEIBHOCTD,
IJIAaHUPOBATh PabOTy HAa OCHOBE NPHHIUIIOB OIOHKETHOTO YIPABICHHUS U COCTABICHUS OIOIKETOB IO PA3IUYHBIM
TOJIPa3/ICTICHUAM H IICHTPAM OTBETCTBEHHOCTH, B TOM YHCIIE, TIPUMEHSTB TOJIX0/Ibl THOKOTO OIO/KETHPOBAHNS, KO-
TOpOE 3aKJII0YACTCs B Pa3padOTKe HECKONBKHX CLEHAPHUEB H YCTAHOBIICHUN IHANla30HOB BO3MOXKHOTO H3MEHEHHS
KJIIOUEBBIX NTAPAMETPOB C MOCIEAYIONIe KOPPEKTHPOBKON CBA3AHHBIX ¢ HUMU YKOHOMHYECKHX IOKa3aTellell B pe-
JKUME PEallbHOTO BPEMEHH ¢ (DYHKIIMOHAIBHOCTBIO C BO3BMOXXHOCTBIO KOPPEKIMH «any time» (B 1000i MOMEHT).
Bcenencrsue cTpykrypHOii pedopMel ynpasienus B kommannu «PXK]]», TexHonmornueckuii mporecc ocraics Topu-
30HTAIBHBIM,  IPOLIECC yUeTa U INIAHUPOBAHUSI 3aTPAT — BEPTHKAILHO HHTETPHPOBAHHBIM. B pe3ynbraTe Bo3HHKIA
HEOOXOAMMOCTh B CO3/IaHHH JIOTIONHUTEIBHBIX HHCTPYMEHTOB ypaBieHus 3arparamu. OHUM U3 TaKUX HHCTPY-
MEHTOB SIBISICTCS. CHCTeMa OIO/KETHOTO yIpaBlIeHHs! (GHHAHCOBBIMH pecypcamu, peanusyeMas B xonauare OAO
«PXK]I» ¢ MmomenTa ero ob6paszoBanus. LleHTpanbHas CTAHIHA CBSA3H ABISIETCS IMOHEPOM B CO3aHUS, (POPMUPOBA-
HUH U BHEJPEHUM CHCTEMBI YIPABICHUS U3MEHCHHUSMH B 00J1acTH OIOKETHOTO ynpasieHus. Benencteue crpyk-
TypHO# pedopmbl yrpasienns B kommanuu «PYK][», TeXHOIOrHIecKui poLece ocTacsi TOPU30HTAIBHBIM, a IIPO-
Lecc y4yeTa M IUIAHUPOBAHHS 3aTPAT — BEPTUKAIBHO MHTETPUPOBAHHBIM. B pesynbrare BozHMKIA HEOOXOTHMOCTH
B CO3/1aHUH JIONIOJHUTEIBHBIX HHCTPYMEHTOB YNpaBlieHHs 3aTpaTaMu. OJHUM U3 TAKUX MHCTPYMEHTOB SIBISETCS
cucTeMa OIOIKETHOTO YIpaBlIeHHs (PHHAHCOBBIME pecypcamu, peanusyemas B xongunre OAO «PXKJ[» ¢ momenra
ero obpasoBaHusl. LleHTpanabHas CTaHIUS CBSA3H SABISETCS MHOHEPOM B CO3aHMs, (HOPMUPOBAHHU U BHEAPECHUH CH-
CTEMBI YNIPABJICHUS U3MCHCHUSAMH B 00JIACTH OFOKETHOTO yIPABICHMUSL.

KuroueBble ci1oBa: cucreMa GIO/IZKeTHOTO ynpasJiieHHsI, IPOU3BOACTBEHHAd MPOrpaMmMma, pacxoabl, CHHXpOHHU3aU,
HOpMaTHuB, IeTaJIu3anus

PROBLEMS OF FORMATION AND COMPLIANCE OF PRODUCTION
BUDGETS AND COSTS BUDGETS IN THE FUNCTIONAL
DEPARTMENTS OF THE TRANSPORT COMPANY

Severova M.O., Malakhov D.N.

Siberian Transport University, Novosibirsk, e-mail: d.n.malakhov@gmail.com

The article discusses the main aspects of the development of the budget management system in the transport
company at the present stage, the features of the formation of budget parameters during the implementation of
«bottom-up» planning in the structural units of the Communications department are presented, the main problems
of conformity of production programs and cost budgets when approving the target parameters are identified..The
article considers the relevance of using flexible budgets, which are the most relevant in the planned activities of
Russian Railways, which provide product logistics in the «24/7» mode, including in the world commodity markets.
Under these conditions, Russian Railways is obliged to forecast its activities, plan its work based on the principles
of budget management and budgeting for various divisions and responsibility centers, including applying flexible
budgeting approaches, which consists in developing several scenarios and setting ranges for possible changes in key
parameters, followed by real-time adjustment of related economic indicators with functionality that can be corrected
«any time» (at any time).As a result of the structural management reform in Russian Railways, the technological
process remained horizontal, while the process of accounting and cost planning remained vertically integrated.
As a result, it became necessary to create additional cost management tools. One of these tools is the system of
budget management of financial resources that has been implemented in the Russian Railways holding since its
formation. The Central communications station is a pioneer in the creation, formation and implementation of a
change management system in the field of budget management.

Keywords: budget management system, production program, expenses, synchronization, normative, specification

Bricokast 3aBUCHMMOCTh KPYIHBIX KOMIIa-
HUN OT MHpPOBBIX IIEH Ha YITIEBOIOPOJBI, Me-
TaJJbl, IPOYME IOJE3HBbIE HCKOMaeMble 00y-
CJIABJIMBAIOT HEOOXOIMMOCTh IUIAHUPOBAHUS
CBOCH JIEATENIbHOCTH C YYETOM pa3IMYHBIX
BapHAHTOB CTOMMOCTH MPOIYKIIMH HA MHPO-
BBIX pbIHKax. Kpome »Toro, mporsossl naes-

TEJILHOCTH MPEINPUSITHH JOHKHBI YUYUTHIBATH
KOHOMHMYECKHE MpPOLECChl BHYTPU CTPaHBIL:
YPOBEHb HMHQIISINH, CIIPOC HACEJICHHS, BO3-
MOKHBIE TOCY/IapCTBEHHbIE HHBECTUIINH B OT-
pacib, u ipyrue GakTopsl.

B Hactosiee Bpems poOniema mpuMeHe-
HUsI OIOPKETHOTO YIIPABJICHHUS B ICATEILHOCTH
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MPEANPHUITHH, 0COOCHHO, KPYIHBIX, SBISETCS
JIOBOJILHO aKTyalibHOW. Hanuume cuctemsl
OIO/KETHOTO YTIPABIICHUS! TIO3BOJISIET TOBBI-
CUTHh (PMHAHCOBO-IKOHOMHYECKYIO (P PEKTHB-
HOCTBH KOMITAaHWH, 00CCTICUNTh e¢ (DMHAHCOBYIO
YCTOWYUBOCTh M, KaK CJICJCTBUE, TO3BOJSET
KOMIIaHUHN COXpPaHUTb U YCUIUTHL CBOIO IIO-
3UIIMI0 HA PBIHKE M JIErYe aJalTHPOBaThCS
K TIOCTOSIHHO MEHSIFOIIMUMCS YCIIOBHSIM BHEIII-
HEU cpelibl.

bromkeTHoe ympaBiieHne (OIOMKETHPO-
BaHHE) — JTO OINepaTWBHAas CUCTEMa YIpaB-
JICHHUSI KOMIIaHHWeW IO IeHTpaM (PUHAHCOBOM
OTBETCTBEHHOCTH 4epe3 OFOKETHI, MO3BOJIS-
fomasi JOCTUTATh TOCTABICHHBIX IIeNeH Ty-
TeM HamoOojee 3(PPEKTUBHOTO HCIIOIH30BAHUS
pecypcos [1].

Takum 00pa3oM, OIOMKETHOE YIIPaBICHUE
SABJISICTCA HOZICI/ICTCMOﬁ CUCTCMbI YIIpaBJICHUS
MPEINPUIATAEM, BKJIFOYAIOIIAs TEXHOJIOTHIO
(hMHAHCOBOTO TUTAHUPOBAHHS M TIO3BOJISIO-
masi OCyIIECTBIATh TUIAHUPOBAaHUE, KOHTPOIh
Y aHANIH3 JIEATENbHOCTH KOMIIAHWW 4Yepe3 CH-
CTEMY YTBEPIKIACMbIX OIOJKETOR.

bromxkeT onpenensieT 0CHOBHBIE CTPaTeru-
YECKUE HAIPABIICHUS JICATEIBHOCTH KOMIIa-
HUU, BHEM MOJICITUPYIOTCS CIIEHAPUY PA3BUTHSI.
OOBIYHO PAKTHKOH ABIIAETCS pa3padboTKa He-
CKOJIBKUX CIIEHAPUEB Pa3BUTHSA (KaK MUHAMYM
TPEX: ONTUMHUCTUYCCKOI0, MECCUMUCTUYCCKO-
ro ¥ Hambolee pearbHOro), KOTOphbie MO3BO-
JISIIOT PYKOBOJICTBY OBITh TOTOBBIM IPUHUMATh
rUOK¥e pelIeHrs] B 3aBUCUMOCTH OT BapuaHTa
Pa3BUTHS COOBITHIA.

Brenpenune cuctembl OIOKETHOTO YIIPaB-
JICHUsI B KPYITHBIX KOMIaHUAX oOagaer onpe-
JETICHHOW CIeUn(pUKOH, KOTopasi omnpeneseT
METOJIOJIOTHIO M OPTraHU3AIUI0 OFOIPKETHOTO
mporiecca. [aBHOW OCOOCHHOCTBIO OIOIKET-
HOTO YTIpaBJIEHHS B KPYITHON KOMIIAHHUH SIBIISI-
eTcsi OONBIION pa3Mep MPEANPHUATHS, HATIHe
MHOYECTBA MOJIpa3/ieJIEeHU, MHOTOYpPOBHEBOM
HepapXuu yIpaBIEeHHUs, YTO CYIIECTBEHHO yC-
JIOXKHSIET OW3HEC-TIPOIECChl, OIEPATUBHOCTH
oOMeHa WH(OpManuerdn MexIy ToApaszene-
HUSMH W KOHTPOITh 32 MCIIOJIHEHUEM OIOKe-
ToB. CTpYyKTypHBIE TOApA3AENEHUS KpPYITHOI
KOMITAHUHU OCYIISCTBIISIOT TaKKe MHOXECTBO
BUJOB XO34MCTBEHHBIX ONEpalui, UX Haes-
TENBHOCTh PEryJIUPYeTCs OOJBIIUM YHCIOM
Pa3TMYHBIX aHAJMTHYECKHUX TMOKa3areiel, Ko-
TOpBIE HEOOXOIUMO YUHUTHIBATH MPH TIAHUPO-
BaHUU O1OmKeToB. Kpome 3Toro, ciiokuBIasics
CHUCTCMa YHPAaBJIICHUA B KPYIIHBIX KOMITAHUSIX
3a4acTyl0 UMEET BBICOKYIO CTETIeHb OIOpOKpa-
THUU, OTCYTCTBUEC MHUIIMATHBBI Y MCHE/KEPOB
CPEIHEro 3BeHa, KOTOPhIE HANPSMYIO 3aBUCST
OT PEIICHUH BBIIIECTOSALIEIO PyKOBOACTBA [2].

Lens uccnemoBanms: UCCIEAOBAaHUE TPEH-
JIOB THOKOTO OIOKETUPOBAHUS B KOMMYHHUKA-
LIUOHHOM OTpaciu, aHaln3 €ro yI3BUMOCTEH

U paccMOTpeHHE MeXaHHW3MOB J(PQeKTUBHO-
IO BHEAPCHHUSI.

Marepuajl M MeTOAbI MCCJIEIOBAHUS:
aHanmu3 W 000OIIeHwe JUTeparypsl, MyOIu-
Kaluil B NEPUOAMYECKUX W3JAHUAX, 110 TEME
UCCIIC/IOBAaHUs; U3yUCHHUE CIIEHUATIU3UPOBAH-
HBIX OTPAaCJIEBBIX JOKYMEHTOB IO BOMpPOCAM
BHEJIpeHus1 THOKOro OromkeTupoBanust B Poc-
cuiickoit ®Denepanuu U 3apyOeKHOTO OIBITA
B MHOCTPAHHbBIX KOMITAHUSIX.

Pe3y.]Il>TaTbI HCCJIeA0BAaHUSA
U UX 00Cy:KIeHne

CocrapieHHe ¥ NPUMEHEHHE THUOKHX
OIO/DKETOB B cHcTeMe OIOIKETHOTO YIpaB-
JeHust crocoOcTByeT Oonee 3(hheKTuBHOMY
IUIAHUPOBAHUIO JCATEIBHOCTU MPEANPHUSITHUS,
NPaBUIBHON OLICHKE (PHHAHCOBO-3KOHOMHUYE-
CKOH CHTyallu{ B OTAENBHBIX MOAPA3ICICHUAX
Ha MPEIPUITHH B I1IEJIOM, YTO, B KOHCYHOM
cueTe, MOBBIACT PAIMOHATBLHOCTH M 000-
CHOBAaHHOCTb TNPHHUMAEMBIX YIpaBJICHYE-
CKHX pEIIEeHUH.

[Ipumenenne rHOKUX OFOIKETOB Hanbosee
aKTyaJIbHO B IJIAHOBOM JI€ATEILHOCTH POCCHIA-
CKHUX JKEJIE3HBIX JIOPOT, KOTOPBIE OCYIIECTRIISI-
0T JIOTUCTUKY MPOLYKIMU B pexumMe «24/7»,
B TOM YHCJI€ ¥ HA MUPOBBIX CBIPHEBBIX PHIHKAX.
B stux ycnoBusix «PX/» o06s3anbl mporHo-
3UpOBaTh CBOIO JAEATEIBHOCTh, IJIAHUPOBATH
paboTy Ha OCHOBE MPHUHITUIIOB OIOMKETHO-
IO YOpAaBJICHUS U COCTaBIICHHS OIOIKETOB
M0 pa3lWYHbIM TOAPA3JCNCHUIM U LEHTpam
OTBETCTBEHHOCTH, B TOM YHCIIE, NMPUMEHSIThH
MOAXONBl TUOKOTO OIOMKETUPOBAHUS, KOTO-
poe 3aKiodaeTcs B pa3paboTKe HECKOIbKHX
CLICHApPHUEB M yCTAHOBJICHUH IUAlla30HOB BO3-
MOKHOTO M3MEHEHHSI KJIIOUEBBIX MapaMeTpoOB
C TIOCJIECAYIOIEH KOPPEKTUPOBKOH CBS3aHHBIX
C HUMHU SKOHOMHYECKHUX IOKa3aTeNei B pexu-
M€ pEeajbHOro BpPeMEHH C (YHKIHOHAJIBHO-
CTBIO C BO3MOKHOCTBIO KOPPEKIMHU «any time»
(B 10001 MOMEHT).

OnHUM W3  TPUOPUTETOB  KOMIIAHWUHU
«PXl» B cpemHecpouyHOW M JOJITOCPOYHOI
NEPCIEKTUBE SIBISIETCS ONTHMHU3ALMS 3aTpaT
U BBIABICHHE C IMOMOLIbIO 3TOrO JOMOJIHU-
TEJIBHBIX PE3EPBOB JISl JAJIbHEHIIEro pa3Bu-
THUSI KOMITaHHU.

BenenctBue  cTpyktypHOH  pedopmbl
ynpasienus B komnanuu «PXKJ[», rexnonoru-
YEeCKHH IMPOLECC OCTAJCS TOPU3OHTAIBHBIM,
a Ipolecc ydyeTra W IUIAHUPOBAaHUS 3aTpar —
BEPTUKAJIBHO HHTEIPUPOBAHHBIM. B pesyib-
TaTe BO3HHUKJIA HEOOXOOUMOCTb B CO3JaHUHU
JIOTIOJTHUTENIbHBIX HHCTPYMEHTOB YITPaBICHUS
3arparamMu. OIHUM M3 TaKUX HHCTPYMEHTOB
ABJSIETCSl CHCTEMa OIOMKETHOTO  yIpaBiie-
HUsI (PMHAHCOBBIMU PECypCaMH, peayin3yemast
B xomauuare OAO «PXXJI» ¢ MoMeHTa ero 00-
paszoBanus [3]. LleHTpanbHas CTaHIHS CBSI3U
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SIBIISIETCSI TIMOHEPOM B CO3/1aHMsI, JOPMUPOBa-
HUU ¥ BHEAPEHUH CUCTEMBbI YIIPABICHUS U3Me-
HEHUSIMH B 00J1aCTH OFO/DKETHOTO YIIPABICHUSI.

Hcxons u3 BhIIECKa3aHHOTO, OCHOBHBIMH
3a/lauaM¥ TUIAHUPOBAHMS B CHCTEME OIOKET-
HOTo ynpasjieHus xoyuauHra «Pocculickue xe-
JIe3HBIE JOPOTH» SBIIAIOTCA:

1. YcraHoBKa OFOJIKETHBIX HOPMATHBOB.

2. O0ecrieyeHre  BBITIOMHEHHWS  TUIaHA
C Y4YETOM KOPPEKTHPOBKH BHYTPH TLIAHOBO-
TO TIepuoa.

3. Bo3MOXHOCTh OIEpaTUBHOTO Iepepac-
MpeeTIiCHNs] PeCypcoB M MOCTOSHHBI MOHU-
TOPUHT BBIMOJIHEHUS TTOKA3aTeNeh MO BIIUs-
HUEM pa3iInyHBIX (HAaKTOPOB (IKOHOMUYECKOM
cutyarun) [4].

Ha coBpemenHoM sTare cucrema OropKeTH-
PpOBaHMS MJIET 1O IIyTH JaJbHEHIIEH eTanu3a-
LIUY JUIs1 YPOBHSI CTPYKTYPHBIX TOIPA3ICIICHH.
Eciu panee B Oonbliieil CTENICHU B KOMITAHUHU
WCTIONTB30BAITUCH TTOIXOABI K (POPMHUPOBAHUIO
OIOIDKETOB «CBEPXY — BHHU3», TO BHEIPEHUE
HOPMAaTHBHO-IIEJIEBOTO OIOKETHPOBAHMS,
pa3paboTKa yNpaBICHYSCKUX OFOKETOB JIst
MPOYUX BHJIOB JICSITEIBHOCTU CYIICCTBEHHO
MOBBIIIACT 3HAYCHUE NPEANPUATHI JIMHEH-
HOTO YpOBHS B (DOPMHUpPOBAHUH OFOKETHBIX
rmapamerpoB. OgHAKO OOIHE TMPUHITUIBI OIOI-
YKETHOW CHCTEMbI HE W3MEHWJINCH U TIIABHBIMHU
OCTAlOTCs 1IeJIeBble TapaMeTphbl, yCTaHOBJIEH-
HBIC JIeNIapTaMEHTaMU (PMHAHCOB M SKOHOMUKH,
B paMKaX KOTOPBIX U PEATU3YIOTCS PA3IHUHbIC
WHCTPYMEHTBHI COBEPILICHCTBOBAHUS ITOXOI0B
K IUJIAaHUPOBAHMIO 3aTpar [5].

C 2014 roma B KOMITAaHWH pPEaH3yeTCs
Kourtemniiust BHepEHUsI HOPMATUBHO-1IEJICBOTO
OrompKeTa 3aTpar Mo MPOHM3BOACTBEHHBIM OIIe-
pauusM [6] kotopast OyneT QpyHKIHOHHUPOBATh
B paMKaX CYyIIECTBYIOIIEH CHUCTEMbI W TPEJI-
oJlaraeT MCIob30BaTh HOPMAaTHUBHYIO CHCTE-
My TUTaHUPOBaHUS OIO/DKETHBIX MapaMeTpoB,
C y4YeTOM TMPOIIECCHOTO TOAXO/a K YIpaBiie-
HUIO 3aTpaTaMH (TO €CTh AESITeIbHOCTh KOMIIa-
HUU PAacCMaTpPUBACTCS KaK CUCTEMa B3aUMOC-
BSI3aHHBIX OM3HEC-TIPOIIECCOB).

OpnHoM U3 TIIaBHBIX 3a]1a4 BHEPSIEMOTO Me-
XaHU3Ma SBISIETCA HEOOXOIMMOCTh COTJIacOBa-
HUS OOIIUX IEJIEBbIX OIOKETHBIX TTAPaMETPOB
KOMIIAHWH B LIEJIOM C OFOIPKETOM ITPOU3BOZCTBA
1 OIODKETOM 3aTpaT CTPYKTYPHBIX IMOjpa3jie-
JICHUH — YHKIIMOHATBHBIX (PUITHAIIOB.

J1s mmaHupoBaHuUs 3aTpar Mo Pa3TuIHBIM
BHJAM JIEATEIHHOCTH B paMKaxX HOpPMAaTHB-
HO-IIEJICBOTO OIO/PKETHPOBAHMSI OYEHb BAXKHO
TOYHO OMNPEACTUTh U3MEPUTENH 00BbeMa IMpo-
nykiuu (paboT, yclyr) OT KOTOPBIX 3aBUCUT
BEJMYMHA 3aTpaT Ha Ty WM UHYIO MTPOU3BOJI-
CTBEHHYIO OMEPAInIo, a KpOME TOTO HEOOXOTH-
MO OOECIIeUHTh BOZMOKHOCTH (HOPMHUPOBAHUS
IJJAHOBBIX U (PaKTUYECKUX 3HAYCHUH ITHX T10-
Kazareyiel B OTYSTHOCTH MPEIIPUITHH.

B cBsi3u ¢ 3TUM aHaANIK3 BIMSHUS [IEICBBIX
MapaMeTpoB KOMIAHWHM W OKOKETOB TPOU3-
BOJICTBA Ha PacXo/ibl (yHKIIMOHAIBHBIX (PHIIH-
aJI0B, B3aMMOCBSI3b OTHX TOKa3aTellel MEeXIy
€000, BO3MOXKHASI CHHXPOHM3AITHS OI0KETOB
MIPOU3BOJICTBA KIIFOYEBBIX (DYHKIIMOHAIBHBIX
U TePPUTOPHAIIBHBIX (PHIIHATIOB KOMITAHUU JIJIS
Hesield pacyera JETaIM3HUPOBAHHOTO OHOJKETa
MIPOM3BOJICTBA U OFOJDKETA 3aTpar MpH TUTaHU-
POBaHNHM OIOMKETHBIX MAapaMeTpPOB TPEICTaB-
JIIeT 0COOBIN HHTEPEC.

VYenemrHash TPOM3BOJACTBEHHO — XO3SM-
CTBEHHAs JIEATEIbHOCTb NPEANPUATUN JINHEH-
HOTO YPOBHSI HAIIPSIMYIO 3aBUCUT OT B3BEIICHO
MMOCTPOCHHON MPOU3BOJICTBEHHON IPOTrpaM-
MBI, 00€ecIleunBaloleil TpaMOTHOE CO3/IaHue
OromkeTa 3arpar [7] m HA0OOPOT, €CH TPO-
W3BOJICTBEHHUK HE YYHMTBHIBAECT BCE 3JICMCHTHI
MPOM3BOICTBEHHOTO LHUKJA, TO 3TO HEH30eK-
HO BEJICT K pa30allaHCUPOBKE OIOJKETa U Kak
CJIEJICTBHE — IIEJIEBBIE MapaMeTpsl He JOCTH-
ratoTcsi. UTo B CBOIO odepeqb SIBHO HETaTHB-
HO MapKHpyeT KOMIIETEHIIMH MEHEIKMEH-
Ta IPENPUATHSL.

PerpocnexkTUBHBIN aHAINU3 CIOKUBLIUXCS
B (DYHKIIMIOHAJIC KOMIIAHUM IIOJIXOJ0B K TLIa-
HUPOBAHHUIO PAcXoOJIOB, a TaKKe aHaIHu3 Olle-
pPaTWBHOM CUTyallMd TIO3BOJIAET BBIJCIUTH
OCHOBHBIC «ITPOOJIEMHBIE TOUKWY, TPEOYIOITHE
W3MEHEHUM B OPraHM3allMOHHOW JI€ATEIIbHO-
CTH, T¢ MOMEHTBHI, Ha KOTOpPbIC KOHOMHUYE-
CKHE JIeTIapTaMEHThl HE MOTYT HPEIOKUTH
JIEHCTBEHHBIX MEXaHHM3MOB pEIIeHHs 0e3 Ma-
HUTYJIMPOBAHUS OTYETHOCTHIO TPEIIPHUSATHS.
B o6mem BHie 3TH BOMPOCH MOXKHO Chopmy-
JIUPOBATh CJICYIONIUM 00pa3oM:

1. ®opmupoBaHue U KOPPEKTUPOBKA OOAI-
JKEeTa 3aTpar ¢ y4eTOM BHEIIAHOBOTO PEMOHTA
000pyIOBaHUS MIPEITPHUATHS.

2. dopMupoBaHHE€ U KOPPEKTHPOBKA
OromKkeTa 3arpar Ui TIpoliecca obdecrede-
HUSL  XO3SIMCTBYIOMIMX ~ (QYHKIMH  CTOPOH-
HUX NPEAIPUITHN.

3. ®opMupOBaHUE ¥ KOPPEKTUPOBKA OO~
JKeTa 3arpar B YacTH aMOPTH3allMOHHBIX OT-
YUCIIEHUI TIpY BBOJIE WHHOBAIIMOHHOTO 000-
PYZIOBaHHSA, HE TOIXOJIAIIETO IO TEXHUIECKUM
XapaKkTepUCTUKaM HHU K OAHOMY o00Iepoc-
CUHCKOMY KJIACCU(UKATOPY OCHOBHBIX (POH-
noB (OKO®) unu B ciiydae BBOJa OOBEKTa
BHE Tpaduka.

4. BrvsiHUE €KeroHOTO MapaMeTpa 1o of-
TUMU3AIUH 3aTpar.

[To HamieMy MHEHHWIO, TPOOJIEMbI MOX-
HO YCJIOBHO pa3JelIUTh Ha JBE COCTaBJIIO-
IIMX — MEePCOHAN U 000pyAoBaHUE (TEXHHUYE-
CKasi OCHAIIICHHOCTH ).

Paccmorpum mepBoe HampasieHue. [lpu
(hopMHpoBaHUH OIOKETOB IO CTAThsIM 3aTpaT
OCHOBHOHM TpoOieMoil siBisieTcs yd4eT o0b-
€MHBIX IMMOKa3aTeeii B YacTH MPOBEACHUS pe-
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MOHTOB 000pyAOBaHMs (PaJUOCTAHIINH U T.I1.),
TaK Kak 3apaHee 3aluIaHupOBaTh B TEKYIIEM
COJICpKaHUH YCTPOWCTB BUJ M KOJHMYECTBO
BBIXOJIa M3 CTPOSI YCTPOHCTB 3aTPyAHHUTEITHHO
(mcxomovasi TIaHOBBIC BUABI pemoHTa). [lo-
9TOMY W 3asBKa Ha oOecricdeHHe Marepuallb-
HBIMH pECypcaMu HE MOXKET IMPeIlyCMOTPETh
BeCb 00beM M HEOOXOAMMYH) HOMEHKIIATYpPY
TpeOyeMbIx MarepuaiioB. [IpudeM, yuuTsiBasi,
YTO TPOM3BOJCTBEHHAs Mporpamma (Gopmu-
pyeTcsi B MIONIe-aBTyCTe, IPUXOIUTCS CIIENaTh
TOJILKO OJIMH TPOCTOH BBIBOJ, — JIaHHAS IMPO-
OJeMa OCTaHeTCsl TPAaH3UTHOMW B ICHCTBYIOIIEH
CUCTEME, TaK KaK METO/IOJIOTUYCCKH BHECECHUE
W3MEHEHUH B TIPOM3BOJICTBEHHYIO MPOTPAMMY
He joryckaercs. KoppekTupoBka e ITaHHBIX
pacxomoB BO3MOXKHA TOJBKO 4Yepe3 CHCTe-
My IICHTPOB 3aKyIIKH W JOTOBOPHYIO PaloTy.
OnHo U3 mpeanaraeMbeIxX K 00CyKISHHIO peltie-
HUH ATOTO BOMPOCA — ayTCOPCHHI PEMOHTOB,
CTOPOHHHE KOMTAHWH HEe OOpPEeMEHEHBI JKeCT-
KO (hopMaTU3NPOBAHHBIM OIOmKeTOM. BTOpOit
BapHaHT — CO3J[aHNE MEXaHU3Ma HeTpPEePhIBHO-
ro TUIAHUPOBAHMSI MM U3MEHEHHUE IMOJUTHKH
B 00JIaCTH YIIPaBJICHUS PECypCaMH.

Bropoe Hanpasienune. UHbpacTpykTyp-
HbIE OTPaHUYCHHUS HE MO3BOJIIOT a0COIIOTHO
TOYHO CIUTAHWPOBaTh YWCICHHOCTH IEPCOHA-
Ja W Jajgee 3TO OMpEIeNseT PacXoibl M0 ero
COJICP)KaHHMI0O — OIulaTa TPyAd, OTYHCICHUS
Ha COLMAJbHBIC HYXIbl U Tp. SIpkuM mpu-
MEpOM SIBJIIETCS. OOCCIICUYCHHE TEXHOJIOTHUHI
Herpa(MKOBBIX «OKOH» IO PEMOHTY BEpXHe-
IO CTPOEHHS MyTH W BO3HUKAIOUINM B CIEJ-
CTBUH ATOTO HAPYIIEHUH HOPMAaJIbHON pabOTHI
UH(PACTPYKTYPhI XO3SHUCTBA CBSI3U (ITOPBIBBI
Ka0eJIst, moiada CBsI3M Ha MECTO MTPOU3BOACTBA
paboT, opranu3aius pe3epBHbIX cxem). Kpome
TOTO, TIPYU padOTE HAa TEXHOJOTHYECKHX «OK-
Hax» JOJDKHBI TUTAHUPOBAThCS BBITUIATHI pa-
OOTHHKAM 3a pa3be3MHON XapakTep padoOTHI,
MPOE3JI MO CIIY)KEOHBIM HAJO00HOCTSAM B IPHU-
TOPOJTHOM COOOIIEHHH M KOHEYHO K€ TOILINB-
HBIE PECYpChI, a JUI 3TOr0 HEOOXOAMMO HaJIU-
4He pe3epBa B OFO/DKETE 3aTpaT MPeIIpUsTHsI.
Tak, Hampumep, 3a TEPUOJ C Mas 1O HOSIOPbH
2019 roma TONMBKO HA OMHOM TeperoHe boib-
mwoi JIyr — IlokameHHast U3-3a OrpaHUYEHUN
IpU TPOMYCKE TMOE3J0MO0TOKa OBbLIO 3aTpa-
yeHo pomnoaHuTenbHo 4311 demoBeko-yacoB
(17 genoBex), MpH 3aJIO)KEHHON YHUCICHHOCTH
1 (poHa OTUTATHI TPYZIa B MHBECTHIIMSAX PAaBHOM
OITHOMY YEJIOBEKY. ITO TTOATBEPKIaeT HEOOXO-
JMMOCTh TIEPECMOTpa CYIIECTBYIOIIUX IO
XOJIOB K IUITAHUPOBAHUIO M TIPOU3BOJCTBCHHOM
IporpaMMeI 1 OropKeTa 3atpar. [Ipemiaraemoe
pelieHre BBIBOJ JAaHHBIX pa0OT Ha TpaXIaaH-
CKO — TIPaBOBBIE JIOTOBOPHI W CO3MaHUE IS
3TOTO HEKOTOPOTO pe3epBa pacxoa0B, KOTOPHIi
MOXeET OBITh MCIOJIb30BaH TOIBKO JUIsl TIPOBE-
JICHUsI TAHHBIX BUJIOB (BHETUIAHOBBIX ) Pa0oT.

ConyTCcTBYIOIIUIT BOIPOC — 3TO pacyeT
HOPMAaTHUBHOW YHCIICHHOCTH, KOTOPBIN BEJIETCS
B Jlupeknuu cBSI3M Ha OCHOBaHHWH TEXHHYE-
CKMX €IUHMI] 32 TEKYILIHUNA FO/ Ha CIAEAYOLIHUA.
[IpyueM TeXHUYECKHUE €IUHMIIBI 33 TEKYIIHUN
roJl HE 3aKJaJbIBAIOT MOCTYMAroIero o06o-
pyAOBaHUA B MOCJIEAYIOIIMI ol U, COOTBET-
CTBEHHO, KOPPEKTUPOBKA YHCICHHOCTH B Te-
YeHHe rojia He mpousBoauTcs. Kpome Toro,
B TUIAaHE HE YYWTHIBAETCS BO3MOXKHOE IIpH-
BJICUCHHE paOOTHHUKOB Ha CHETO-00pb0Y M Kak
CJIEJICTBHE, POCT JIOMJIAT 3a paboTy B HOYHOE
BpeMs U B BbIXojHbIe JHU. C ydueToM 0CcOoOeH-
HOCTEW KBaJM(PUKAIIMOHHOIO COCTaBa IMEpCo-
HaJTa 3TH BBIIUIATHl BEChMa CYIIECTBEHHBI, TaK
KaK paOOTHI BHITIOJTHSIOTCS CIEITHATHCTaMH (a
He pabounMH, KaK B XO3SHUCTBE MyTH).

B uactu amopTH3allMOHHBIX OTUMCIICHHUI
HET BO3MOKHOCTH CIUIAHUPOBATh IOCTYIIa-
fouiee  000pyOBaHUE IO WHBECTULHOHHBIM
mporpaMmMaM — aMOPTH3AIMOHHYIO TPYIITY
M KaK CIIEJICTBHE CPOK TIOJIE3HOTO HCIIOINb-
30BaHMsI. DTOT BOIPOC OCOOCHHO aKTyasieH
B YaCTH WHHOBAIIMOHHOTO 00OPYIOBaHHUS, KO-
TOpOE MO0 TEXHUYECKUM XapaKTePUCTHKAM BO3-
MOYKHO OTHECTH K pasHbM rpynnam OKOO,
pasHBIM CpPOKaM IIOJIE3HOTO HCIIOJIb30BaHUS
Y KaK CIIe/ICTBHE — pa3HbIM CYyMMaM aMOpTH3a-
LUOHHBIX OTYHCIEeHUH. UTO co31aeT He TOJIBKO
MIPOU3BOJICTBEHHBIE, OIOKETHBIC, HO M HAJO-
TOBBIE PUCKH.

Kpome TOro, He BBIIEPKUBAIOTCS CPOKHU
MOCTYIUICHUSI O00OPYIOBaHUS 110 HHBECTHUIIU-
OHHBIM TIporpammam. Kax mpumep, yxe mo-
cine GpopMHpOBaHUS MPOU3BOICTBEHHON MPO-
rpaMMbl U OFOJKETa Ha YETBEPTHIM KBapTaj
2019 ronma cBepX 3aIUIaHUPOBAHHOTO BBOAA
OBUIM BBEJCHBI OOBEKThI OCHOBHBIX CPEICTB:
KoMIiekTel  ormepaTnBHO-TEXHOJIOTHYECKOM
CBSI3U B KOJMYeCTBEe 58 mIT., 00OmIieli mepBoHa-
YaJpbHOW CTOMMOCTBIO Oojiee 230 MITH. p., 9TO
OTPa3MIOCh CyMMOW aMOPTH3AITUH B OIOIKETE
3arpar 3a MecsIl B pazmepe 3,8 MIH. p.

B apeane paccmarpuBaeMoro Bompoca
TaK € HaXOAWTCS B3aUMOJICHCTBHE C TOCY-
JIapCTBEHHBIMU KOMITaHUAMU [8] B 4aCTH CHUH-
XPOHM3AIMN WX OIOHKETOB Tpomax/ 3aTpar
¢ oromkeramu «PXK /1) m3-3a TOr0, 9TO MpOIIECcC
COIVIACOBAaHUS Y TOCYNAPCTBEHHBIX KOMITaHUMH
MMEeT 3aTsHKHOW XapakTep, Hecymui B cebe
MIPABOBbIE PUCKU U SKOHOMUYECKUE U3ACPIKKU
(mocynebHOe u cyeOHOE IPOU3BOACTRO).

TakxuMm 0Opa3oM, IPOBEACHHBIN aHAN3 TT0-
3BOJISIET TOBOPHUTH O HEOOXOJMMOCTH TECHOM
YBSI3KU IPOU3BOJICTBEHHOM ITPOrpaMMBl, a 3Ha-
YHUT U TEXHOJIOTUU U TEXHHUYECKOTO OCHAIICHUS
MIPENPUATHI C BETUYHHOM 1IeTIeBOr0 Tapame-
Tpa PacxollOB, YCTaHABIMBAEMOTO CTPYKTYp-
HBIM TIOJ[Pa3IeIICHUSIM.

Tonpko 060CHOBaHHOE TUTAHUPOBAHHE 3a-
TpaT MOXeT cTarh 0a30il Wit 3pQeKTuBHO-
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rO HCIOJIb30BAaHHSI PECYPCOB KaK Ha YPOBHE
KOMITAaHHHU, TaK U JUIS OTACNBHBIX (YHKIIHO-
HasoB. BHenpenue B cucteMy OIOKETHPOBa-
HUS QJITOPUTMA «ECIT — TO», KOTOPbIi mpen-
CTaBJISIET CO00H HAOOP «KECTKHUX» OIOIHKETOB,
OCHOBAHHBIX Ha pPAa3JIMYHBIX IMPOTHO3ax, I10-
3BOJIMT aJICKBaTHO PearnpoBaTh Ha U3MEHECHUS
BO BHEIHEH cpene (mocTaBka 000pyIOBaHUS
U MaTepHajoB NPU BHEOYECPEIHOM BBOZIE 00b-
eKTOB HMH(GPACTPYKTYypbl, HM3MEHCHHE 3ajia-
HUSI 110 TEMIIaM MPOU3BOJMTEILHOCTH TPY/A).
BromkeT He pHUaeTCsi KOPPEKTUPOBATh, @ HYXK-
HO OyJeT BBINOJIHATH TOT OFOMKETHBIN TUIaH,
KOTOPBI OCHOBBIBACTCSl Ha COBIBILIEMCSI MPO-
THO3€ TpH 0e3yCIOBHOM 00eCIIeYeHUH.
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CIIOCOBbbI HOBBIINEHU S ITPUBBIJIA ®UPMbI
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Llenbro 1aHHO# pabOTHI ABIACTCS OLEHKA POJIM HPUOBUIA B OPraHU3alHHU, OJHHM U3 OCHOBOIIONArAOINX [O-
Kasaresneil 3HeKTUBHOCTH PabOThl OPraHU3ALMH, a TAK)KE OCHOBHBIM MCTOYHHKOM ee (yHKUHOHMpoBaHus. Pac-
CMOTpEJIH BIMSIHUE BEIPYYKU U C€0SCTOMMOCTH, KaK OCHOBHOT'O IOKa3aTelist 9 (GeKTUBHOCTH PAaOOTHI IPEIIPUSITHS.
A Tak xe, ObLTM PacCMOTPEHbI (YHKUMH U POJIb NPUOBLIM, KOTOpasi oTpakaeT 3(h(PEeKTUBHOCTh MPOU3BEICHHOM
poAyKIHHU. B naHHOM paboTe BBISBICHBI CIOCOObI MOBBIIICHUS IIPUOBLIN OPraHNU3ALMH 1 MEPOIIPUATHS, KOTOPbIC
MO3BOJISIT IPENPUSITHIO CYIIECTBEHHO COKPATUTD PACXOJIbI, MAKCHMH3UPOBATH IPHOBLIb, @ TaK JKe MPHBIICYb HOBBIX
KneHToB. Kpome TOro, Mbl pacCMOTPEITH BIUSHHE KIMCHTOB (PMPMBI Ha IPHOBLIb OPraHU3alliH, BEIb TOCTOSHHBIC
KJIMCHTBI SIBIISIOTCSI OCHOBOM (hyHKI[MOHMpOBaHUs 100010 OusHeca. Ecim opranusaums Oyaer 6pocarh BCe CHIIBI
Ha IPHBJICYCHHE HOBBIX KJIMEHTOB M 3a0bIBaTh IIPO CTApbIX, OHA HE MOIYYHT NPUOBUIL B JOCTATOYHOM OOBEME.
BbL10 BBISIBICHO, YTO JUISL TOTO, YTOOBI YBEIMYUTh IIPUOBLIE KOMIIAHUH, HY)KHO CTAPaThCs PACIIMPSTH KIHCHTCKYIO
0a3sy ¥ y/IepKUBaTh MOCTOSHHBIX KIMEHTOB Tak ke, Mbl PACCMOTpEIIM HPHUEMbI JUIs yBeIHYeHHs dQPEeKTHBHOCTH
KOMITAHWH U BIHMSHUE HHBECTOPOB Ha YBEINUCHHIE MACIITa00B IPOM3BOACTBA. [ JIaBHYIO YaCTh CTAaThH, MBI IOCBSITH-
JI BBISIBJICHHIO CIIOCOOOB M MEPONIPHATHUH 10 MOBBIICHUIO IPUOBLIN OpPraHU3aINH.

KuroueBrble ciioBa: npeanpusiTae, npeanpuHuMaTe/JIbCcKas 1eATeJIbHOCTD, l'[pl/lﬁbl.]'lb, J10X011, BBIPY4Ka, ce6eCTOHMOCTl>,

3aTPaThl, KOHKYPEHTBI, 1eHbI'H, OIOKET, HHBECTOPbI

METHODS FOR INCREASING FIRM PROFITS

Sergacheva Y.S., Zaitseva A.V., Agafonova M.S.
Voronezh State Technical University, Voronezh, e-mail: priem@vgasu.vrn.ru

The aim of this work is to assess the role of profit in the organization, one of the fundamental indicators of the
effectiveness of the organization, as well as the main source of its functioning. We examined the effect of revenue
and cost as the main indicator of the efficiency of the enterprise. And also, the functions and role of profit, which
reflects the efficiency of the manufactured products, were examined. In this paper, we have identified ways to
increase the organization’s profits and activities that will allow the company to significantly reduce costs, maximize
profits, as well as attract new customers. In addition, we examined the influence of the company’s customers on
the profit of the organization, because regular customers are the basis for the functioning of any business. If the
organization will throw all its efforts into attracting new customers and forget about the old ones, it will not receive
enough profit. It was revealed that in order to increase the company’s profit, we should try to expand our customer
base and retain regular customers. Also, we examined the methods for increasing the company’s efficiency and the
influence of investors on the increase in production scale. The main part of the article, we devoted to identifying
methods and activities to increase the profits of the organization.

Keywords: enterprise, entrepreneurial activity, profit, income, revenue, cost, costs, competitors, money, budget, investors

Beseoenue 6 coyuanbHo-3KOHOMUYECKOE
0bocHo8aHUe NpoOIeMbl

enmpto maHHO#W paOOTHI SBISETCS OICH-
Ka poJIM NPUOBUTM B OpPraHW3aluud M CIIOCO-
Obl ee yBenmuueHus. Kaxaplii meton moapo0-
HO 00CYXJaeTcs, W MPUBOIATCS TMPHHIUIIBI
JUTSL YBEITMYCHUS JIOXO/I0OB KOMIaHUU. Tak ke,
B pabote, OBUIM pacCMOTpPEHHI JIpyrue olma-
CTH, TJIe TOBBITIaeTCs d(HPEKTUBHOCTE MPOM3-
BOJCTBA, YTO IO3BOJUT KOMIIAHUM COKPATUTH
pacxoasl 1 MaKCUMHU3UPOBaTh MpUObLTE. Kpo-
Me TOTO, Mbl HE MpeHeOperain MHBECTOPaMHU
U TIEPCOHAIIOM KOMITAHUHM, KOTOPBIA MOXKET
MIpUBIIEYb BHHMaHUE KIMEHTa, OT KOTOPO-
ro, B KaKOW-TO CTETeHM, 3aBHCUT MPHUOBLIN
yupexaeHus. [1]

B coBpeMEHHBIX YCIOBUSIX, yNpaBleHHE
OM3HECOM [IOJKHO OIEpPaTUBHO pearupoBaTh
Ha U3MEHEHUS B PHIHOYHBIC YKOHOMUKH, a TaK-
K€ BOBpEMS IPHHUMATh COOTBETCTBYIOIINE
perieHus B 001acTH yIpaBJIeHUs TI0 pacxonam

U 3(QQEKTUBHOCTH C IUIAHUPOBAaHHEM MpU-
ObuIM W ympaBieHHEM JoxoaamMu. IIpuObLIb
ABJSIETCSl OHUM M3 OCHOBOIIOJIAraroIiuX IO-
kazareneld d(pdekTuBHOCTH paboThI  Opra-
HU3ALMHM, a TaKXKe OCHOBHBIM HCTOYHHKOM
ee (pyHKIIMOHUPOBAHUSI.

Cunraercs, 4YTO YBEIUYEHHE BBIPYUYKH
B OpraHM3alUH SBJISETCS] OCHOBHBIM ITOKa3aTe-
neM 3¢ dexTuBHOI paboThl, HO HE BCE CHELU-
AJIMCTHI IPUIEPKUBAIOTCS TAKOTO MHEHUS. [ 1]

Jnst omeHkH (DUHAHCOBOTO pe3yibTara
OpraHm3aluy, HEOOXOJUMO IIPOBECTH aHa-
T3 MPUOBUTM OT TPOJaXK, KOTOPbIA BKIIOYAET
B ce0sl BBIPYUKY, c€0ECTOMMOCTD, YIPaBJICH-
YECKHE PACXOAbl U KOMMEPYECKHE PacXOIbl.
HVcxonst n3 Moy4eHHbBIX TaHHBIX MOXKHO Clie-
JaTh BBIBOJ, €CIIM BBIpyYKa OT MPOJAAX BBIIIEC
ce0eCTOMMOCTH OpraHu3alys MOoIydaeT Mpu-
ObUIb, a €CJIN BBIPYUYKa paBHA JUHAMHUKE POCTa
ce0eCTOMMOCTH — OpraHu3alys HE MOIy4Hia
npuObUIM, @ JUIIb TOKPHITH CBOM YOBITKH.
B ciydae, xorma ce®ecTOMMOCTD MPEBHIMIAET
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BBIPYYKY OT NPOAAXH TOBapa, OpraHMU3alus
BE/IET CBOIO JCSATENLHOCTh B YOBITOK, TO SIB-
JIACTCA OTpULATCIIBHBIM (bHHaHCOBI)IM II0Ka-
3aTelieM €€ JESITEIbHOCTU U MOXKET IIPUBECTHU
K OaHkpoTCcTBYy. OpraHu3anuu CIeIyeT Mpel-
HPUHATH P Mep 10 CTa0MIM3auy (GHUHAHCO-
BO pe3ysIbTaToB CBOCH AeSITeIbHOCTH [1].

CymHOCTh TPUOBLIN COCTOUT B TOM, YTO
OHa SBJIIETCS YKOHOMUYECKON KaTEropuen, Ko-
Topas umeert psaa pyHkuuii (puc. 1).

Paznuunble TONMKOBaHMA M I[TOHUMAaHHE
CYIIHOCTHU M BHEILTHETO MPOSIBICHUS NPUObLIH,
CIIOKHOCTH €€ B3aMMOCBSI3€H C IPyrUMH MOKa-
3aTesIMH TIPUBEITH K Pa3IMYHBIM OIpeAeICHHU-
SIM, PACCMOTPHM CJICAYIOIINE U3 HUX (pHC. 2).

Ponp mpulObun sIBRsieTCss HEOIMHO3HAYHON
U oTpaxkaeT (PPEKTUBHOCTh MPOU3BEIACHHOM
npoaykiuu (puc. 3) [2].

Cnocobul noguvluierus
aghpexmusnocmu npouzsodcmaa

Just mosbieHust 3GpQEeKTHBHOCTH TPOU3-
BOJICTBA, BBIICIAIOT 2 CrOCO0a yBETUUCHHS
npubsun: (puc. 4) [2].

UroObl MONXYyYUTH MAKCHMAIIBHYIO IIpH-
ObUTb, BaM HEOOXOAMMO W3YYHUTh DPBIHOK
U CTPEMHUTHCS YIOBIETBOPUTH IMOTPEOHOCTH
norpeduTeNnel 1 OleHUBaTh KOHKypeHTOB. Ka-
YECTBO MPOIAYKTa TAKXKE CIIEAyeT MPUHUMATh
BO BHHUMaHHE, TaK KaK IOKYyMaTelb, KOTOPBII
yBa)KaeT e€ro BKyC M MPEeINOYTeHUs, Oy/leT 1mo-
KyIlaTh TOBapbl 0OoJiee BBICOKOTO KadecTBa,
XOTs ¥ 1o Oojee BBICOKOH 1eHe. UToObI cHU-
3UTh 3aTparhbl, MPOU3BOJICTBEHHBIH MPOLECC
JIOJDKEeH OBITh TIIATENbHO poBepeH. O0paTute
BHUMaHHE, YTO KaY€CTBO MPOAYKTA HE JOJIKHO
MEHSTHCS IPH MEHBIIHX pacxoax [2].

OugeHouHana dyHKUMA

e XapaKktepusyeT 3P EKT X03AUCTBEHHOMN AEATENBHOCTU

PacnpepenutenbHan GpyHKLmA

*VIHCTPYMEHT pasfeneHns Mexay npeanpuaTmem u
6loaKeTom

Ctumynupytowas GyHKLMsA

*OaHOBPEMEHHO ABNAETCA NOKa3aTesnem GUHAHCOBbIX
pecypcoB U GpUHAHCOBbLIX PE3yNbTaTOB OpraHW3aLuu

BocnpowussoacTBeHHan GyHKLMA

*/ICTOYHUK paclUMPEHHOrO BOCNPOU3BEAEHUA OCHOBHbIX U
060pOTHbIX GOHA0B NPeAnPUATUA

.

Puc. 1. @ynxyuu npubvliu

Mpubbinb - 3TO

Mnata 3a ycnyru
npesnpYHUMaTENbCKOM
[eATeNbHOCTU

MnaTta 3a HOBaTOPCTBO, 3@ TaNaHT
B ynpasnexHuu dupmoit

Mnata 3a puck, 3a
HeonpeaeneHHOCTb pe3ybTaTos
npeanpUHUMaTENbCKOM
AeATeNbHOCTU

Puc. 2. Onpeoenenue npubwiiu
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CywmecTBylOT © Jpyrue HarpaBleHHUs
U MEpONpPHUATUS 10 YBEIHMYCHHUIO MPHUOBLIN
npennpusarus (puc. 5).

Brimeyka3aHHble MIard MO3BOJIAT TIpeN-
HNPUATHIO COKPATHTh PACXOIBI, MAaKCUMM3H-
poBaTh MPUOBLIB, & TaK K€ MPUBJIEYb HOBBIX
KJIueHToB [3].

Bruanue xnuenmyput gpupmul
Ha npuobbLIL Opeanu3ayull

[locTossHHBIE KIMEHTBI SIBISIOTCS OC-
HOBOW (DYHKIIMOHUPOBAaHUS JIOOOTO OM3-

Heca. Ecnm opranmsamus Oyner Opocartb
BCE CHJIBl HA NPHUBICUYCHHE HOBBIX KIHECH-
TOB U 3a0bIBaTh MPO CTAapbIX, OHA HE IOJY-
YUT TPHUOBLIL B JOCTAaTOYHOM oObeme. [lis
TOTO, YTOOBI YBEIMYUTH NPHOBLIL KOMIIA-
HUU, HYKXHO CTaparbcs pacIiupsTh KIu-
EHTCKYyI0 0a3y M YACp)KHUBATHb MOCTOSHHBIX
KJIUEHTOB [4].

Tax ke, Obl7I0 OBl HEIJIOXO pa3padaThi-
BaTb MAapKETHHTOBBIE CTpATeTHH IS IpHU-
BJICYCHHS KJIMCHTOB M UX yEPKaHUs, U TIpU-
ObLIIb KOMITAHUM YBEJIMUUTCS B passl [5].

< NS NS NS NS NS NS N

Bo-nepBbix, NpnbbINb ABAAETCA OCHOBHOM LIeNblo AeATeIbHOCTU 60bLUMHCTBA
npeanpuaATUi

2 > g > g > g > g > g v g7 4 7

< NS NS NS NS NS NS N

Bo-BTOpPbIX, NPMBbINbL NPEeANPUATUA CO343ET SIKOHOMMUYECKYIO OCHOBY A/1A Pa3BUTUA
rocyfapcTsa B Lesom

2 > g > g > g > g > g v g7 4 " 4

< NS NS NS NS NS NS N

B-TpeTbux, Npubbiab NpeanpuaTUsa ABafeTca Kputepuem 3pPpeKTMBHOCTU KOHKPETHOM
NpPON3BOACTBEHHOMN AEATENLHOCTH

- v g - v g - v g - v g - v g - v g - 7

< NS NS NS NS NS NS N

B-yeTBepTbIX, NPUBbIIb ABAAETCA OCHOBHbIM BHYTPEHHUM UCTOYHMKOM GOPMUPOBAHUA
dUHaHCOBbIX PECYPCOB NPEANPUATUSA, KOTOPbIe 06ecneynBatoT ero passuTune

= > g7 - v g7 - v g - > g - > g - v g - 7

< NS NS NS NS NS NS N

B-NATbIX, NPUBbINbL ABNAETCA rN1aBHbIM UCTOYHUKOM MOBbILIEHUA PbIHOYHOW CTOMMOCTM
npesnpuaTUa

> g > g > g

Puc. 3. Ponv npubwsiiu

-

eYBe/IMYeHre CTOMMOCTU NPOAYKLNM;

*MaKCMMM3MPOBaTb PasHULy  MEXAy CTOMMOCTbIO W
LeHoM ToBapa;

eYBennyeHne obbema nNpoga.

YBesimyeHue BbIpyyKu, Npu
MOCTOAHHbIX 3aTpaTax

\_
-

\_

e CHUXKeHne cebectonmocT TOBapa 3a cyeT
YMEHbLUEeHNA BCeX 3aTpar,

eOTKa3 OT pyyHOro Tpyaa w
TeXHOJIOTUiA;

eYcoBepLIeHCTBOBaHWE NPOM3BOACTBA.

YMeHblUeHue 3aTpaT ¢ HOBbIX

yBennyeHnem 3apa60TKa.

BBEAEHNE

Puc. 4. Cnocobwi yeenuuenus npubviiu
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YBenuueHue BbiNycKa npoayKumm

YaydleHne KayectTsa NPoayKLmm

CAa4a ero B apeHay

Mpogaska n3nnwHero 060pyA0BaHMA U APYroro UMYLLECTBA MK

CHUXKeHune cebecTonmocTu n poayKumnun

[uBepcudukauma nponssoacTsa

PaclwimpeHue pbiHKa Npoaax v ap

PaupoHanbHoe pacxoaoBaHUE SKOHOMUYECKUX pecypcos

CHUKeHne 3aTpaT Ha NpoM3BOACTBO

MNosblweHne nponsBoaUTENbHOCTU TPyAa

JInkBnpauma HENPOM3BOACTBEHHbLIX PAaCXO040B 1 NOTEPb

MNoBbllEeHNe TeXHUYECKOro YPOBHA Npon3BOACTBa

Puc. 5. Meponpusmusi no nosviuienuio npudLiu npeonpusimust

PaccmoTpuM psig IpueMOB JUIsl yBeIH4e-
HUsL dPQPEeKTUBHOCTH PAabOTHI OpTraHHU3alUU
(puc. 6).

Jns  yBenudueHus: NpUOBUIM OpraHu3a-
WU T[PHUBJIEKAIOTCS HMHBeCTOphl. Ecmu mpo-
eKT CTAHOBUTCS YOBITOYHBIM Ui KOMIAHUH,
TO BJIOXKEHHBIN KaIUTaJ yTPaTUT CBOIO CHILY.
[IpuBnekarh JCHEKHBIE CPEICTBA WHBECTO-

POB BBIFOJIHO, TAK KaK Ha CBOM COOCTBCHHBIC
CpelcTBa, BPS JIM yAACTCS YBEJIUYHUTHh Mac-
mTadbl IPOU3BOACTBA [5].

UroObI B TajbHEUIIIEM MPEATIPUITHE POC-
JIO U Pa3BUBAIIOCh, HEOOXOIMMO €XKETHEBHO
yAy4IIaTh TEXHOJIOTMH M O0OpYNOBAaHUE, TaK
KaK C MX COBEPLICHCTBOBAHUEM, PACTET U IPH-
ObUIb OpraHu3aiy [5].
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YBenuueHue umcna
NoTeHUMabHbIX NOTpebutenei

oC yBe/MYEeHMEeM 4YMcna MNOTEHLMANbHbIX I'IOTpE6MTeI'IeI7I
BO3pPacCTeT N KO/IMYECTBO peasibHbIX CAENOK

MoBblWweHWe Yncna peanbHbIX
K/IMEHTOB

ePekflamMHas KamMnaHuAa [O/KHa He TOJIbKO 3HAaKOMUTb
KNNeHToB
MOTMBMPOBATb Ha NpuobpeTeHue

C TOBapom, HO W 3aUHTepecoBaTb WUX,

BHeceHWe M3MEHEHMI B KaUecTBO
obcnyRmnaHmA

elleHHOCTb
MOBbLILWAETCA B TOT MOMEHT, KOr4a M3 pa3oBoro nokynartens
OH NepexoauT B pa3pas, NOCTOAHHbIX

KNneHTa Aana KOMMaHUu 3Ha4YNTENbHO

YBennyeHua ueH 1 BHeapeHUa
TexHonormm ,D,OI'IOHHMTE!'IbeIIz

e[loBblWaeTcA 4OXOA4HOCTb NpPeaAnpUATUA

. npoaa )

7 \ ellepexof Ha COTPYAHWMYECTBO C MOCTaBLMKOM no bonee )
CHUNKEHNE NPON3BOACTBEHHBIX BbIFOAHBIM  UEHAM, Mnepeess B 34aHne C MeHbLIEi
apeHaHOoV NNaToW WK 3aKlOHYeHNe LOroBOpa Ha ONTOBble
pacxoaos MOCTaBKM MO HU3KOM LeHe CrNoCOBCTBYET CHUKEHMIO

\ / pacxof0B, HO HE OTPa)KaeTcA Ha KadecTBe ToBapa y

Puc. 6. Basosvie npuemvl 014 ygenuueHus 3¢hQexmusHocm KoMnanuu

3akaouenue

Takum 00pa3oM, MPUOBLIH SBJISIETCS TIIAB-
HOU ABMXKYILUEH CUION PHIHOYHON YKOHOMUKHU.
Juis Toro, 94ToOBI B COBPEMEHHBIX YCIOBHUSIX
3¢ (eKTUBHO yTIPaBIATh €e (POPMHPOBAHUEM,
HEOOXOAMMO IPEIyCMaTpUBaTh IOCTPOCHUE
COOTBETCTBYIOIIIUX CHCTEM OOECIICUCHUs ITO-
ro yHOpapicHUs, 3HATh HAMBAXKHEUIIHNE MeXa-
HU3MBI ()OPMUPOBAHHS TPUOBLIH ¥ UCTIONB30-
BaTh METO/IbI AHAIIN3A U TUIAHUPOBAHHSL.
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ITPOBJIEMA 3AHSITOCTH U BE3PABOTHLBI
B BOPOHEXCKOMU OBJIACTU

Cyposuesa B.A., Aragponosa M.C., Epumben A.C.
Boponesicckuii eocydapcmeennwviti mexnuueckuil yHueepcumem, Bopoueowc, e-mail: priem@yvgasu.vrn.ru

Ilenblo craTbu SIBISETCSI PACCMOTPEHUE TaKoil Oone3HeHHOH podiems! B Poccniickoit denepannu, Kak Ipo-
O1ema 0e3pabOTHUIIbI U 3aHATOCTH HacelneHus. JlaHo onpeeneHue MOHATHH «0e3paboTuiay, «3aHATOCThY, JlaHa nx
kinaccuukanust. IIpescTaBieHbl CTaTHCTHYECKNE JJaHHBIC 0 O/p M 3aHATOCTH HaceleHus BopoHexckoii obnactu,
HETaTUBHBIC M MO3UTHUBHBIC MOCIEACTBUS Oe3pabOoTHIIbI, a TAKXKe MEphl 110 O0pbOe ¢ Heil. B uccienoBanuu 31oit
TEMBbI TIOMOIN OdHUIHaIbHbIE COOPBI IAaHHBIX O KonuecTBe 6e3padboTHbIX B Poccuiickoit denepannu, (B 4aCTHOCTH
B Boponexckoil obnactn), caidTsl, Ii¢ pa3MEIAOTCs BAKAHCUM (3TO NMOMOIIO Y3HaTh, HA CKOJIBKO TPYJAHO Haid-
TH paboTy, KAKOBO KOJIMYECTBO BAKAHTHBIX MECT), HHTEPBBIO CO CIICHUAINCTAMU B JaHHOH obnactu. bespaboruna
Ha CETOAHSIIHHUI NeHb SBISETCA OJHOU U3 CaMbIX aKTyallbHBIX IPOONeM B Hamel cTpaHe. Kak roBopsT yueHsle,
Ge3paboTnia SBIACTCS TOYTH CaMbIM IVIABHBIM IOKa3aTeliel SKOHOMUYHON CTOPOHBI cTpaHbl. M ¢ 3TUM TpyaHO
HE conIacuThesl. MOXKHO BBIBECTH COOTHOIICHHE: YeM OBICTpee pacTeT Oe3paboTuma, TeM Xyxke SKOHOMHYECKAs
CUTyallus B CTpaHe, a 3HAUUT M KU3Hb rpaxaaH. Ho He TOIbKO 9TO 3aBUCHT OT ypoBHs 3aHATOCTH B Poccuiickoit
Deneparun. Takke cTeneHb pa3BUTU 6e3pabOTHIEI KOOPAMHUPYET BO3HUKHOBEHHE OMACHBIX, HOCAIIMX KPUMH-
HaJIBHBIHM XapakTep CHTyaluil B cTpaHe. Bexb Jierko npuaTH K yMO3aKJIIOYEHUIO, YTO YeM BBIIIE MOKa3aTelb 0e3-
pabOTHULIBI, TEM BBIILIEC H YPOBEHb MIPECTYIHOCTH.

KuroueBrble ciioBa: 6e3pa6onma, 3aHATOCTH, JKOHOMHUKA

THE PROBLEMS OF EMPLOYMENT AND UNEMPLOYMENT
IN THE VORONEZH REGION

Surovtseva V.A., Agafonova M.S., Efimiev A.S.
Voronezh State Technical University, Voronezh, e-mail: priem@vgasu.vrn.ru

The purpose of this article is to consider the following a painful problem in the Russian Federation as the
problem of unemployment and employment of the population. The definition of the concepts «unemployment» and
«employment» is given, and their classification is given. Statistical data on b/R and employment of the population
of the Voronezh region, the negative and positive consequences of unemployment, as well as measures to combat it
are presented. Data on the number of unemployed people in the Russian Federation and interviews with specialists
in this field helped in the research. At the moment, unemployment is considered one of the most critical problems,
particularly in the Russian Federation. As scientists say, unemployment is almost the most important indicator of
the economic side of the country. And it is difficult to disagree with this. You can deduce the ratio: the faster
unemployment increases, the worse the economic situation in the country, and therefore the life of citizens. But
this does not only depend on the level of employment in the Russian Federation. Also, the degree of unemployment
development coordinates the emergence of dangerous, criminal situations in the country. It is logical that the higher
the degree of unemployment, the greater the likelihood of crime.

Keywords: unemployment, employment, economy

AKTYyanbHOCTh JIAHHOW CTaThH 3aKIIO4a-
eTcsl B TOM, 4TO B HacTosilee BpeMs Oe3pa-
ooruLla ABIAETCA OIHOM W3 OCHOBHBIX 3HAa-
YUMBIX Tpo0JeM B 00IIecTBe JI0OOro THIIA,
ocobeHHO poccuiickoro. B Poccuiickoit de-
nepauun  Oe3pabotuna nmo oduUIHATBHBIM
JIAHHBIM Hayaja CyIeCTBOBATH JIUIIb B KOHIIE
20 Bexa. Kak BOpOHEKITBI BEDKHBATH B TAKUX
YCIOBHUAX MOXKHO IIPOYUTATHL B I'a3€TC «Mo-
Joj0i KOMMyHap» oT 9 nekabps 1991 roxa:
«B cronmuue YepHo3eMbsl CTalu MOSBISATH-
Cs HaJOMHbIE KOMOMHATHL..». C mpuxomom
PBIHOYHBIX OTHOIICHWH MHOTHE MPEIIpH-
HUMATEeJIH OPTraHU30BBIBAJIM B CBOWX KBap-
TUpax MOCJIbIC IMPOMU3BOACTBA. COpr,[[HI/IKOB
HaOWpanu cpeAd HMHBAIUAOB, MEHCHOHEPOB,
MHOTOACTHBIX MaTepeil, )KeHIIMH B JCKpeT-
HBIX OTITyCKax. B ycioBusX, Korma moBalb-
HO He ObuI0 paboTel B Boponexe, Takas
dopma 3aHATOCTH HaceJeHUs OblIa OYCHBb
u o4yeHb BocTpeOoBaHa. «B 3TOT BpemeH-

HOM MPOMEKYTOK YHCIIO JIFofiei 0e3 paboThl
MOJIHUEHOCHO BbIpacTaja, TEM CaMbIM IIpe-
BbIIIASI JIONYCTUMBI YPOBEHb I1OKa3aTeJIsl
oe3paboTuie» [1].

Kak panpire, Tak u ceiiuac Oezpaboruna
OCTaeTCs HE3aKUBAIOIIEW paHOM B CTpaHe,
OCTaBJIsIsI KpOBaBblE cielbl BO Bcex cdepax
P® — sxoHOMHYECKOM, COIMAIBLHON, MOIUTH-
YecKoi W nip. DTa mpobiema Bceria Ha CIyXy
1y 00OBIYHOTO HACEJICHUS, U Y BIIACTH, U Y CIIe-
[UAJTUCTOB, KOTOpBIE 3aHUMAIOTCS W3y4YEeHU-
€M 3TOro CIOXKHOro mnpouecca. beccropho,
0/p — mpoTHUBOpeYaIIHii MaKpOIKOHOMUYECKUI
¢denomeHn. B moaTBepxkIeHNHE aKTyalbHOCTH
MOXKHO TPHBECTH TaKKe MHOTOYUCICHHYIO
oubnmuorpaduro 1mo naHHOU Temaruke. M3yue-
HHUE U aHAJM3UPOBAHUE TOM TEMBI OCIIOXKHS-
€TCsl TeM, YTO B HEl OrpoMHOE KOJIMYECTBO
METOJOB HCCIEJOBAaHHUH, BCE HKOHOMHUYECKHE
HIKOJIbl PACCMATPUBAIOT MIPOOJIEMY 3aHATOCTH
u 0e3padoTuilbl [2].
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Lens nccienoBanus: paccMOTPETh B JAaH-
HOM CTarbe, YTO Takoe 0e3padboThla U oYeMy
OHAa BO3HHUKAET, a TAK)KE JIy4Ille y3HaTbh PO 3a-
HarocTh B Poccun, B yactHocTH B BopoHex-
CKOI1 00acTy.

MarepuaJibl H METO/IbI HCCIE10BAHUS
bespabomuya

be3pabotuiia — KOJIMYECTBO IKOHOMHUYEC-
CKH aKTUBHBIX JIFOJICH, KOTOPBIC MOTYT M XOTSIT
paboraTh, HO y HUX HE TIOJIyYaeTcsi HAUTH Ba-
KaHTHOE MECTO.

Bespaboruna mpencrasiser coboil mpe-
BBIIICHUE TIPEIOKECHHUS padoueil CHIIbl Haj
cpocoM Ha Tpyx (puc. 1.1).

UYemnogexk (B Bo3pacTe oT 16 1o 72 ner) cun-
TaeTcst 0e3paboTHBIM, eciii OH (puc. 1.2).

Buaer 6e3paboruiiel Ha BopoHekckom
pBIHKE Tpy/a:

1) ®puKIUOHHAS — KOTJA TPATUTCSI BPEMst
HA MMOKMCK PabOThI HIIH C IEPEXOJOM COTPYIHHU-
Ka C OJTHOTO MEeCTa B JIpyroe.

ITo omenkam >kcrepToB, y okoio 10 Twic.
CIIEIMANUCTOB (B Bo3pacte oT 18 mo 29 mer)
B Boponexckoil 00JaCTH HET IMOCTOSHHOTO
odpunmanpbHoro mecra pabotel. [oBopuTCs
OKOJIO, MOTOMY 4YTO 3TO MPUMEpPHbIC JaH-
HbIC, TaK KaK HE BCE MOIOJIbIC JIFOJH BCTAIOT
Ha OUpPXKY Tpyaa, a CTapaloTCsl HAUTH padoTy

CaMOCTOSITeNbHO. M3 3TOr0 KoJrYecTBa yeno-
BEK OMpiKa TpyJda oKazajia COIEHCTBUE B TPY-
JIOYCTpOMCTBE MPUMEPHO 8,5 THIC. YEIOBEK.
3HAYUT, MOKHO CJENIaTh BBIBOJI, YTO TIPUMEp-
HO 85 % OBIBIIMX CTYyJEHTOB HaXOIsAT padoTy
MOCJIe BBIITYCKa U3 By3a.

K crnoBy ckaszare, cpequ CHEIHaIHCTOB
C BBICIIUM W CPEIHUM NPOPECCHOHATBHBIM
o0pa3oBaHMeM MaKCHMallbHas  HEOOXO.Iu-
MocTh B 2018 1. ObIa B MEOUIIMHCKHX pa-
OOTHMKaX, areHTax peKJIaMHBIX W CTpaxo-
BBIX, MEHE/DKEpax, HHKECHEpax, Oyxranrepax,
KOHCYJIbTaHTaXx.

2) CTpyKTypHasi — cBsi3aHa C INEpPEKBaJIH-
(ukanueii pabOTHUKOB, C HayYHO-TEXHHYE-
CKAMH TIpeoOpa3oBaHUsIMHU.

3) Cezonnast Oe3paboTHiia — CE30HHBIC
M3MEHYMBOCTH B JHara3oHe IPOU3BOJCTBA
OTZEJBHO B3SITHIX 00JaCTe: Cellb/X03, CTpOu-
TEIbCTBA, B KOTOPBIX MPOUCXOJISAT CYIICCTBEH-

crpoc

HBIC HU3MCHCHUA B TIPOAOJIKE-

pabouas cuiia
HHE TOJ1a.

IIpumep: rapaepOOIIMKY MONB3YIOTCS TI0-
MyJSIPHOCTBIO B BopoHexckoit o61actu 00bIy-
HO TOJILKO B XOJIOJIHBIH IEPHOJI BPEMEHH.

4) Hukmudeckasl — cBsi3aHa C YKOHOMHUYE-
CKHM CHIaJIOM U AeuuuToM crpoca [3].

IIpumep: Ha 3aBosme «IIEKTPOTPUOOP»
UM MacCOBBIE COKpamieHus pabOTHUKOB
M3-3a CIaJIOB YMCIIa 3aKa30B.

w/P A A
PeasnbHas
3apaboTHas
njara DaxTiyeckuii
YPOBEHb
N FEE—— ' 3apaboTHOI
(w/P), : by TJ1aThl
Pasnosec- S
Hasl CTaBKa ' . D
3apaboTHOM b L
J1aThl —

L A

I L (SallﬂT:)CTb)
2

Bespaboruia oxupanns = Ly — L,

Puc. 1.1. Fespabomuya na puike mpyoa

HE 3aHUMaeTCs
TPYHAOBOH
JEATEeTbHOCTBIO
U3-32 OKUJIAHUS
BBIX0/1a HA HOBYIO

paboty

— npegvliuenue pabouetl Cuibl Ha0 CHPOCOM

Puc. 1.2. Kmo cuumaemcsi 6e3pabomuuim
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Kak BumHO, 6e3 moanepKKu rocyaapcTaa
31ech He 000iTHCh. YenoBek, cTaBunii Ha Oup-
Ky TPYZa, IOTYYaeT CIACAYIOUIYIO IIOMOILb!

— pa3paboTKa mporpaMM 3aHSATOCTH,

— (huHAHCOBAS MOIICPIKKA

— BO3MOKHOCTH TIepeKBajudukanum pa-
OOTHUKOB, B TPHOOPETEHHH HOBBIX HABHIKOB

[lo crartuctuke cpeaHss NPOJOIKUTENb-
HOCTB Noucka padotel B Boponexckoii oOna-
CTH 3a TIOCIEAHHUNA TOJ JEPKUTCS Ha ypOBHE
6 mecsres (puc. 1.3).

ITo nanHBIM MOHUTOpHHIa, B BopoHex-
CKOM 00JIaCTH OCHOBHBIMH «HCTOYHUKAMI)
MOTIONTHEHUST 0e3pabOTHBIX SIBISIOTCS YBOJIb-
HEHMS 1O COOCTBEHHOMY J>KEJIaHHMIO, COKpa-
mierne mrada (00 3ToM 3asBuIM 28 OpraHu3a-
[UH), YBOJBHEHNE pabOTOIATENIeM 110 Pa3HBIM
npuurHaMm (1530 genosek) (puc. 1.4).

OnHako 0e3paboTHIIAa UMEET PSii U TOJIO-
JKUTEIbHBIX TTOCIIC/ICTBHIA:

— MOTHBAIWS K TTOBBIIICHUIO KIACCH(DUKAIN

— TIOIHATHE TIEHHOCTH pabodero Mecra

— CcO3aHue pe3epBa pabodeld CHIIBI s
SKOHOMUYECKOU mepecTpoiiku [4].

Ransmocme

C Oespabotuiieli OJNM3KO CBSI3aHO IOHS-
THE 3aHATOCTH. 3AHITOCTh — JEATEIBHOCTD
rpaXJIaH, He MpOTHBOpevarnas 3akoHam Pd,

CBSI3aHHAs C YAOBIETBOPEHUEM MOTPEOHOCTEH
(TMYHBIX ¥ OOIIECTBEHHBIX ) U TPUHOCSIIAS 3a-
pabotok (puc. 2.1).

Ilo manHbIM aamuHMCTpauuu BopoHex-
CKOM 007acCTH PEXUM HETIOJIHON 3aHATOCTH
B Boponexckoii obnactu BBenu 11 npenrnpusi-
THUH, B CyMMe «B pPeKHME HETMOJIHOW 3aHATOCTH
TpyasTes 680 paboTHuKa (M3 HUX 3aHSTHI He-
noiHoe padouee Bpems — 308 del., HaXOaATCs
B IIPOCTOE TI0 BUHE padoronarens — 372 gen.,
HaXoMATCSl B OTIIyCKax Oe3 COXpaHEHUus 3ap-
IUTAThI — 2 YeIL)».

C Oe3paboruiieii Hy:kHO OopoThest. M ogHO
U3 JEUCTBUI K 9TOMY — pa3BHTHE CaMO3aHSTO-
¢t HaceneHus. Ceifuac 3TO MOMYJISIPHBIN MPO-
LIeCcC, 3HAYEHUE KOTOPOTO — CaMOCTOSATENILHOE
HaXO0X/IeHUEe UCTOYHMKA JJ0X0/a (IVIaBHOE — 3a-
KOHHBIM IyTeM), 4TOObI ObUI JIOCTOWHBIN ypo-
BeHb )ku3HHU. Ha MomenT Hayana 2019 rona 66110
3aperuCTPUPOBaHoO S0 THICSY CAMO3aHATHIX.

Ecimu roBoputh o BopoHexckoil 00-
JacTH, TO YMCIEHHOCTh 3KOHOMHYECKH akK-
THBHOTO HaceneHusi B sHBape 2019 r co-
craBuna 1175,1 Thicsu 4enoBeK, U3 KOTOPBIX
3aHsIThIX — 1123,6 ThIC. 4eOBEeK. YpOBEHb Oe3-
paborunsl B crpane 4,4%. C 3TuM pesynbTa-
ToM BopoHexckass o0nacTh BolLuia B CHHCOK
PETHOHOB C CaMbIM HU3KHM ypOBHEM 0e3pado-
THLE (puc. 2.2).

CTpyKTypHBIE CABUI'H B 3KOHOMUKE, BHEAPEHNE HOBBIX TEXHOJIOTHH.

TIPECCHUL OHOMUYECKHUH CIIajl
Poct unciieHHOCTH HaceIeHus

Puc. 1.3. [lpuuunsi, srusowue Ha ypogeHs be3pabomuysi

yTpara 3KOHOMUYECKOTO
HOTEHIHMalIa 00IecTBa

IIOJINTUYECCKasA
HCYCTOIVI‘II/IBOCTB
00111eCTBa, HEOBOJILCTBO
BJIACTHIO

HEIOBBIIYCK MPOLYKIUI

IPY AOJITOBpPEMEHHOH 0/p

pabOTHHKH YTPaIHBAIOT

KBaJIM(HKALVIO, HABBIKH
K pabote

HEYBEPEHHOCTH B

3aBTPAIIIHEM JTHE, YTO B
MOCJICICTBHU MPUBOIHUT K
00JIe3HsIM, paHHEe!
CMEpTH, CAMOYOHICTBY,
POCTY KpUMHHAIIA

Puc. 1.4. Hecamuenwvie nocieocmsust 6espabomuyvi
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[MonHana
3aHATOCTb

YactnyHan
3aHATOCTb

YnaneHHasn
pabota

Baxta

Craxmnposka

Puc. 2.1. opwwl 3ansamocmu

AeKabpb
HOABPb
OKTAGPb
ceHTAbpb
aBrycr
nob
WIOHb
ma
anpenb
mapT
deBpanb
AHBapb

T T T T T T
0 1 2 3 4 5

Puc. 2.2. JJunamuxa yposHs bespabomuysl 6 Boponescckoti obnacmu (6 npoyenmax)

N\
HocrostHHas COTPYAHVUK JOMKEH paboTaTb
onpeaeneHHoe KONNYeCTBO HacoB
B AeHb/ Heagento/ mecay,
3aHATOCTh Ha
onpeaeaeHHbII
Tumet Bpemennas CPOK
3aHATOCTH
o
peryisp- KOMaHIMPOBOYHAS
HOCTH 3aHATOCTD
TPYAOBOI
JICATEIL- paboTa B TeHEHHH
HOCTH CesoHHas OTIPEIENIHHOTO B npumep moxxHO
Ha3Barb cOOp A0JI0K
Cce30Ha. ocenbto B [II'T
Pamonp
(
ciydaitHas BBIIIOJIHEHUE PA3IMYHBIX 110 XapaKTepy
\ HETPOIOJDKUTENBHBIX paboT C LEeNbIo
ITOJTY4eHHS JCHE)KHOTO BO3HATPAXKICHUS
0e3 3aKIII0YeHHs TPYLOBOTO I0T0BOpa

Puc. 2.3. Tunwet 3ausmocmu, cywpecmsyrowue 6 Boponedcckoil oonacmu

PykoBoanTENs pPErMOHAIBHOTO Jerapra-
MEHTa Tpy/la U 3aHATOCTH HaceieHus HOpuit
baii Ha3zBanm clenyomyw NPUYUHY JOCTH-
KEHHUS «MUHHMyMa 0e3paboTHUbI»: «...0TO
CBSI3aHO C OMNpPEICIICHHBIM 3KOHOMHYECKHM
poctoM B pernoHe. Ho MBI moHmMMaem, 4To
CeTONHS HIET M COKpAIleHHE YHCICHHOCTH

rpax<iaH TpyaocrmocoOHoro Bospacrta. B me-
JIOM SKOHOMHKE HE XBaTaeT pabouuX pyK,
1 pabOTHUK UMEET BapHAHTHI TPYI0YCTpPOH-
cTBa. DKOHOMHYECKas cuTyanus B Bopo-
HEXCKOH 00JacTH, HECMOTpPSI Ha BO3MOXKHBIE
YIpo3bl U PUCKH, OCTACTCS B LEJIOM CITOKOM-
HOI» (puc. 2.3).
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CoOupaHue oKa3aHUH O KOJIMYECTBE
3aHATHIX M 0€3pa0O0THBIX, KOTOPHIC
SIBIISIIOTCS COCTABHBIMU YaCTAMU
paboueit CHIBI.

Y3HaTh KOJMYECTBO 3aHATHIX U
0e3paboTHBIX (3TUM 3aHIMAETCS
(benepanbHas ciryx6a TocyrapcTBEHHOH
CTAaTUCTUKH) JUISl TOTO, YTOOBI
KOPPEKTHO YCOBEPILICHCTBOBATh
MIPOTPaMMy 3aHSITOCTH.

JInarHOCTHKA YPOBHS 3aHATOCTH H
06e3paboTHUIIBI TSI TOTO, YTOOBI OLIEHUTh
MOJIOKCHHE Ha TPYIOBOM PBIHKE.

Jnst pa3paOoTKU MPOrpaMMBbl 3aHSATOCTH
TaK)Ke HY’)KHO YBHJIETh, KAKOBA
B3aMMOCBS3b 3aHATOCTH U JJOXOAA C
JIpyTUMU KOMIIOHEHTaMU TPYAa C LIENbI0
pa3paboTKK MPOrpaMMBbI 3aHSATOCTH.

Puc. 2.4. 3a0auu cmamucmuku no 6/p

rpaxaaHe, paboTaiomye no
[IMCEMEHHOMY J0TOBODY WIIH
10 YCTHOMY COTJIAIICHHUIO C
PYKOBOZICTBOM
HPEANPUSTHS, TOTyYatOIHe
3a TPYJOBYIO ACATCIBHOCTD

oruiary.
rpaxkiaHe, o
A —. paboTtopaTenu
COOCTBEHHBIM
[PEANPUATHEM.

Haemnrie
pabOTHHUKH

paboTatoume Ha
VHOMBU AyanbHOM
ocHoBe

Heonia4yvMBaemble
paboTHMKM
cemelHbIX

npeanpuAaTUi

rpaxiaxe,
CaMOCTOATENLHO

OCYIIECTBIISIOIIHE
TPYIIOBYIO JICATEIBHOCTD,
MIPUHOCSAIILYIO UM JJOXO/,
HE UCTIONB3YIOIINE
HAEGMHBIX PAOOTHHKOB.

rpax/jate, paboraroiye
6e3 omathl Ha CeMEHHOM
NPEPUATUH,
BJIaJIEIIBLIEM KOTOPOTO

SIBJIAETCS UX
L POJICTBEHHHK.

Puc. 2.5. Cmambez 3AHAMOCMU OJISl IKOHOMUYECKU AKINUBHO20 HACEEeHU

Pe3ynabTarhl HecaeqoBanus
U UX 00CY:KIeHue

B aHamM3MpOBaHWM TEMbI 3aHITOCTHU
n 6e3paboTuilkl He 000NTHCH 0€3 CTAaTUCTH-
ku (puc. 2.4).

Ecnu BBIMOMHHUTE BCe ATH 33ja4d, TO OT-
KPBIBAIOTCS OOJBIINE BO3MOKHOCTH ISl H3Me-
pEeHHMS MIpEIJIoKEHUsT paboueil CUilbl U ee Hc-
MOJIb30BaHMS Je-(haKTo.

[To MHEHUIO CTICIIMATUCTOB, TIPH BBIMOIHE-
HUM BCEX ITHX 33J1a4 CTATUCTHKH OTKPBIBACTCS
YIAOOHBIN CiTy4aid JUisl TOTO, 4TOOBI YBHUJETb,
KakoB ypOBEHb TNpPEIUIOKEeHUsT padoueil Chibl
U KaK ee MCIOJIBb3YIOT 10 (akTy [5].

CyliecTBYIOT CIIEAYIOIIUE CTaTyChl 3aHs-
TOCTH ISl SKOHOMHUYECKH aKTUBHOTO Hacele-
Hus (puc. 2.5).

BuiBoabI

bespaboruma mpencraBisier co0Oi CIIOXK-
HOE  COLMAJIbHO-KOHOMHUYECKOE  SIBJICHUE
B PBIHOYHOM DKOHOMHKE. YCTPAaHUTh COBCEM €€
HE TOJIyYUTCs, EIMHCTBEHHOE pelleHHe — CBe-
ct 0e3paboTHIly Ha €CTECTBEHHBIH yPOBEHb.
Ho, HecMmoTpsi Ha Bce HeraTHBHBIE IOCIEN-
CTBHS, y 3TOTO SIBJICHUS €CTh M INOJOXKUTEIIb-
HBbI€ CTOPOHBI. J{J151 00BIYHOTO rpakJaHUHA ITO

BO3MOXKHOCTB TI€PEOCMBICITUTD CBOIO JKU3HB,
a MMEHHO, OTBETHTh Ha BONPOC — 3aHHMa-
€TCsl 1 OH TEM, Ye€M pealbHO XOueT; MOUTH
Ha NepeKBann(UKaINIo, 3aHATHCS caMoo0pa-
30BaHUEM, OLICHUTh BAKHOCTH CBOCH PadOTHI,
OTKPBITH HOBOE JICJI0 — Pa3BHUTh INPEANPUHHU-
MaTeNbCKYI0 JIeSTeIbHOCTh. TO €CTh YellOBEeK
cBOOOJICH B BEIOOpE HOBOI pabOTHI.

Yro xacaercsi Boponexckoit oOmactw,
TO 31eCh HaOMomaeTcs CyLIECTBEHHOE CHU-
JKeHne 4Yrcia 0e3paboTHBIX, HO €€ YpOBEHBb
HO-TIPEXKHEMY JIOCTaTOYHO BelHK. IIpoGiema
3aHSATOCTH M 0e3pabOoTHIIBI OCTAaeTCsl BO BHU-
MaHWU U Yy OOBIYHOTO HACEJICHUS, U y Hayd-
HOU OOILECTBEHHOCTH.
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IMPOU3BOACTBO JIEKTPUYECTBA U3 BUOTI'A3A
B POCCUU U TEPMAHUUA

TpernsaxoBa A.H., /Kypasiaesa H.H.

@I'OY BO Kocmpomckas I'CXA, Kocmpoma, e-mail: 18harmless@mail.ru, n.juravlieva@mail.ru

Buoraszosas sHepreTuka, IpoOU3BOJACTBO FOPIOYETO I'a3a U3 aHAIPOOHOIT OGHOMACCHI, SBISIETCS IUPOKO H3BECT-
HOW TeXHOJOrue. MUIITMOHBI OMOTa30BbIX YCTAHOBOK yiKe pabOTaloT 10 BCeMy MUPY. B TO BpeMsi Kak MCIONb30Ba-
HHE ra3a Ul HEOCPEICTBEHHOTO CXKUTaHMs B OBITOBBIX TT€YaX MIJIM Ia30BBIX JIAMITAX SBJIACTCSA OOBIYHBIM SBICHHU-
€M, IIPOU3BOJICTBO AIEKTPOIHEPIUH U3 OHOra3a BCe CIe SIBISICTCS OTHOCUTEIILHO PEIKUM SIBICHHEM B OOJIBIINHCTBE
PpasBuBaroIMxcs cTpad. B ['epMaHun 1 pyrux MpOMBIIIIEHHO Pa3BUTBIX CTPaHAX IPOU3BOACTBO MIEKTPOIHEPTUH
SBIISICTCS. OCHOBHOM 11€JTbI0 OMOTa30BhIX yCTAHOBOK; MPeoOpa3oBaHie OMOrasa B SIEKTPHYECTBO CTAIO CTAHAAPT-
HOH TeXHOJOrHeH. B crarbe paccMaTpHBalOTCs MOTCHINATEHBIE BOSMOXKHOCTH, NIPEISTCTBUS H HEOOXOAUMBIC pa-
MOUHBIE yCIOBHA ISl HCIIOIb30BaHMUs OHOrasa Al MPOU3BOACTBA AIEKTPOIHEPIUH B MANBIX U CPEIHHUX MACIITa-
6ax B I'epmannu u Poccun. O630p BHEAPeHNs, QYHKIMOHUPOBAHUSA U SKOHOMHKH OMOTa30BBIX IEKTPOCTAHIMI B
Poccun mokasbIBaeT, 94TO CyIIECTBYET MHOTO TEXHHUYECKHUX, IIPABOBBIX M YKOHOMHYECKHX IpobieM. OCHOBHBIMU
LEeISIMH UCIOJIb30BAaHUSI OTEUECTBEHHOM albTEPHATHBHON DHEPIHHU SBISIOTCA DHEPrOCHAOKEHHE COOCTBEHHOTO
MPOM3BOJICTBA M yTHIIM3AIHsl OMOJIOTMYECKHX OTXON0B Ha (hepmax. OmnbIT ['epMaHuy, HAIIPOTUB, TOKA3bIBACT HAa3HA-
YyeHHe OHOTa30BbIX IEKTPOCTAHIHIL B KA9€CTBE IIPOM3BOACTBA SHEPIHH C IIEJIBIO IIPOAXKH U ITOTyUCSHHS IPHOBLUTH.
3HAYUTENBHYIO POIIb HUIPAIOT MEPhl TOCYAAPCTBEHHOH MOANEPKKH, TapudHOe peryaupoBaHUe U CO3laHue Omaro-
MIPUATHOTO NPABOBOIO MOJIs JUISl AILTEPHATUBHOM JIEKTPOIHEPTUH.

Knrouesbie cl10Ba: 61oras, 6mora3osasi ycTaHOBKA, 3J1eKTPOIHEPTHsl U3 0HOra3a, aJbTePHATHBHAS YHEPreTHKA,

B0300HOBJIsIeMbIe UCTOYHUKHU JHEepruu

ELECTRICITY GENERATION FROM BIOGAS IN RUSSIA AND GERMANY
Tretjakova A.N., Zhuravleva N.N.

Federal State Budgetary Educational Institution of Higher Education “Kostroma State Agricultural

Academy”, Kostroma, Russia, E-mail: 18harmless@mail.ru, n.juravlieva@mail.ru

Biogas technology, the production of combustible gas from anaerobic biomass, is a well-known technology.
Millions of biogas plants are already operating worldwide. While the use of gas for direct combustion in domestic
stoves or gas lamps is common, the production of electricity from biogas is still relatively rare in most developing
countries. In Germany and other industrialized countries, power generation is the main goal of biogas plants;
Converting biogas to electricity has become standard technology. In this article, we will consider the potential
opportunities, obstacles and necessary framework conditions for the use of biogas for the production of electricity
on a small and medium scale in Germany and Russia. A review of the implementation, functioning and economics
of biogas-based power plants in Russia shows that there are many technical, legal and economic problems. The main
goals of using domestic alternative energy are the energy supply of own production and the disposal of biological
waste on farms. The experience of Germany, on the contrary, shows the purpose of biogas power plants as energy
production for the purpose of sales and profit. A significant role is played by government support measures, tariff

regulation and the creation of a favorable legal field for alternative electricity.

Keywords: biogas, biogas plant, electricity from biogas, alternative energy, renewable energy sources

Studying the foreign experience of agri-
cultural production in Russian and foreign lan-
guages is one of the components of the system
of agrarian and technological higher education.
To develop the professional competencies of
specialists in the field of agricultural energy
supply, it is necessary to turn to modern infor-
mation sources of European leaders.

The purpose of the study is to consider the
potential opportunities, obstacles and neces-
sary framework conditions for the use of bi-
ogas for the production of electricity on a small
and medium scale at agricultural enterprises in
Germany and Russia.

Materials and research methods

The article is written on the basis of em-
pirical material from modern scientific and
journalistic sources in Russian, German and
English. Methods of comparative analysis and

theoretical review of foreign language special-
ized literature are necessary for a full-fledged
research work. [1]. This article also uses the
specified technology for working with domes-
tic and foreign sources on the topic “Electricity
production in biogas plants”.

Research results and discussion

Bioeconomics, as an independent modern
branch of the national economy of European
countries, works to strengthen the stability of
many related industries: agriculture, process-
ing industry, energy. Biogas production in par-
ticular is a promising area for agricultural de-
velopment both in EU and in Russia. [2].

Biogas is formed as a result of the pro-
cess of anaerobic digestion. The biogas plant
processes green biomass, farm manure, agro-
industrial waste and slaughterhouses into com-
bustible gas. Biogas can be used in the same
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way as conventional natural gas in gas furnac-
es, lamps, or as a motor fuel. Composition of
biogas: 50-75% methane, 25-45% carbon di-
oxide, 2-8 % water vapor and traces of O,N,,
NH, H, H,S. If we compare biogas with natural
gas, the energy content of methane in natural
gas is much higher: from 80 to 90%. There-
fore, the quality of gas raw materials is deter-
mined by the high content of methane. Even
with serious cleaning, the gas will contain car-
bon dioxide and water vapor. But sulfur impu-
rities should be kept to a minimum, especially
for use in engines. [3;4].

The productivity of a biogas plant in agri-
cultural production depends on many factors:
the initial raw material, the design features of
the plant, the heat and fermentation time. One
of the objectives of our study is to consider
these experimental facilities for generating
electricity in Russia.

Experience in introducing biogas plants in
Russia. The development of biogas in Russia
requires the support of the state. In 2030, the
Ministry of Energy of the Russian Federation
plans to reach the indicator of 10% of the en-
ergy received from alternative sources.

There are two ways to organize biogas pro-
duction sites in Russia: the construction of in-
dustrial stations and the construction of modu-
lar plants of factory production. The first type
of biogas plants is a cylindrical modular hori-
zontal reactor with batch mixers. The second
type has vertical reactors, which are usually
mounted at the installation site. [5].

There is currently no large alternative en-
ergy production in Russia because the cost of
building industrial biogas power plants is five
to seven times higher per kW / h than tradition-
al. The plants that operate now are not business
projects that would pay off and generate profit,
but pilot capacities demonstrating the possibil-
ities of alternative energy. They are introduced
near sources of raw materials (agricultural pro-
duction) selling energy equipment companies.

However, despite all the difficulties faced
by today’s farmer, there is a certain interest of
farmers in the construction of biogas plants.
The constant jumps in the cost of energy pur-
chased on the side, as well as the significant
costs associated with the disposal of organic
waste make us seriously think about generat-
ing our own energy using our own resources.
But this interest is not stable and fragmented
and rarely comes to serious business projects.
The existing projects in Russia were built with
the support and investments of foreign finan-
cial and industrial companies. Thus, the Luchki
biogas station in the Belgorod Region (annual
electricity production of 19.6 million kW / h),
built by Alt-Energy production company, used
Big Dutchman Agro equipment.

For example, the MosMedynAgroprom in-
stallation, which opened in 2009, was built by
BioGazEnergoStroy with a loan of € 750 mil-
lion from an equipment manufacturer Landes-
bank Berlin in installments for 18 years. The
investment in the BioGazEnergoStroy installa-
tion does not justify. According to the calcu-
lations of market participants, they are at the
level of € 100 million. Accordingly, the experi-
ence turned out to be inconsequential: the sta-
tion is used at 50 % of the capacity with which
it ensures the operation of livestock buildings.
The biogas plant is located in close proximity
to the livestock complex and auxiliary devices,
such as: screws, pumps, etc., The remaining
50% of the power is not used, because there is
no way to connect to the network and realize
excess energy [6].

A more successful pilot project is in the Bel-
gorod region, but its success directly depends
on the support of the regional administration.
Another example is the Baytsury biogas sta-
tion. The station supplies energy to the network
for 9 rubles. per kWh, with a 5% surcharge, but
even at this rate, the project will become self-
sustaining in 8-9 years. And if kilowatts were
purchased at the market price, then the money
would be returned at least 15 years later. The
“Regional Biotechnology Center” predicts that
after reaching self-sufficiency, the cost of pro-
ducing a kilowatt will be 2 rubles, which is not
much higher than the cost of traditional energy.

The group of companies “Agrobiotech-
nology” claims that the payback of projects
directly depends on the processed raw materi-
als. Plants processing high-fat products such as
sugar pulp, slaughterhouse waste, etc., can cost
up to € 2,000 per kWh of installed capacity. For
waste with a lower fat content, such as cattle
manure with a long fermentation time, high hu-
midity and low (less than 20 cubic meters / ton)
biogas output, the cost of a kilowatt will already
be € 6-7 thousand. On average, investments in
equipment for the production of a kilowatt of
alternative electricity (“turnkey” and with a co-
generation plant, with construction and design)
are at the level of € 3-5 thousand [5].

Among the serious problems faced by bi-
ogas electricity producers there are also legis-
lative and administrative obstacles. According
to the owners of biogas electricity, they cannot
supply resources to local electricity networks
due to the lack of “established tariffs” [6]. Ac-
cording to Federal Law No. 35, electricity from
a “renewable” source can be purchased “at a
fixed rate” to compensate for losses in the pow-
er grid [7]. But these tariffs to date in Russia,
unlike Europe, have not been determined. Ad-
ditional obstacles to the sale of renewable en-
ergy are the very complex and expensive tech-
nical conditions for connecting to the networks
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of the sales company, which make alternative
projects completely unprofitable.

There are still positive examples of generat-
ing own electricity at Russian farms. As a rule,
these are small autonomous alternative energy
projects designed for own consumption, with-
out connecting to traditional networks. For ex-
ample, the Perm company EnergoRegim, under
the leadership of Vladimir Rashin, is construct-
ing small biogas plants with subsequent installa-
tion in farms in Udmurtia, the Orenburg, Rostov
regions and in the Perm Territory. [6]. The pur-
pose of these enterprises is not to profit from en-
ergy sales (the profitability of alternative energy
is usually zero), but their own energy independ-
ence and the solution of the problem of waste
disposal, production of bio-fertilizers.

Nevertheless, the experience of foreign
countries shows that the production of electric-
ity from biogas can be widespread and develop
large capacities. For the purpose of compara-
tive analysis, we turn to the European leader in
alternative energy — Germany.

In Germany, the main types of biogas raw
materials are biomass from energy crops and
manure. Practical experience of using biogas
plants in Germany has shown that the most
common raw material — corn silage gives an
output per ton of raw materials about 8 times
more than cow manure. Two conventional units
of live cattle (2 cows or 12 pigs) and a maize
field of 1 ha will give a constant output of elec-
tricity of about 2 kW (48kWh per day) [8].

One of the options for direct conversion
of biogas to electricity is carried out by us-
ing a fuel cell. In this case, a highly purified
gas must be used. Economically, this requires
high costs for expensive fuel cells. Therefore,
this method of production is more the subject
of scientific research than practical applica-
tion. The most common method is to convert
biogas into electrical energy using a genera-
tor set. Biogas serves as fuel for an internal
combustion engine that converts combustion
energy into mechanical energy. This drives
an electric generator to generate electricity.
The design of an electric generator is similar
to that of an electric motor. Most generators
produce alternating electrical voltage. Cor-
responding electric generators are available
in almost all countries and in all sizes. This
technology is quite well known and its main-
tenance process is simple. In most cases, even
universally available three-phase electric mo-
tors can be converted to generators. Techno-
logically, the first stage of the generator set is
much more complex: an internal combustion
engine that uses biogas as fuel. In theory, bi-
ogas can be used as a fuel in almost all types
of internal combustion engines, such as gas
engines (Otto engine), diesel engines, gas tur-
bines and Stirling engines, etc. [3; 4].

Next, we provide statistics on electric-
ity generation from biofuels from Library of
Agency for Renewable resources, Germany
(fig. 1, 2, 3).

Gross electricity generation: 646.8 TWh — Renewables: 35 %
Gross electricity consumption: 595.6 TWh — Renewables: 37.8 %
(Difference: 51.2 TWh electricity export balance in 2018)

Naturalgas 12.9% -~
- Photovoltaics 7.1%
B scopower  26%

%
(imcl. bioganic

.- Biomass 81
wasts)
+ Windenergy 17.3%

feeeeeeeeess 4.9 % Heating oll, pump storage and other

Lignite 22.5% -+
Coal 12.9%

Source: FNR based on AGEB (March 2019) © MR 2019

Fig. 1. Gross electricity production 2018 [9]
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Electricity generation from biomass 2018

Ems S7A8% oo

liquid fuels

Source: BMIWI, AGEEStat (February 2019)

5.3 % Blomethane

o 2.9 % Sewage gas
- 0.6 % Landfill gas

......... 12.0 % Biogenic
fraction ofwaste

Fig. 2. Electricity production from biomass 2018 [9]

Direct marketing of electricity from biomass
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Fig. 3. Direct marketing of electricity from biomass [9]

Most of the electricity produced from bio-
mass in Germany (54,7 %) comes from biogas
(fig.2). For agricultural enterprises that produc-
ing electricity from biogas, not only energy con-
sumption for their own needs, but also for sales
purposes, plays a major economic role (fig. 3).

From the diagram we see that for 2018 the
installed electric capacity was approximately
7,500 MW of the total biomass production,
of which approximately 5,500 MW was used
for direct marketing. From an economic point
of view, electricity from biogas can be no less

profitable than from fossil fuels and other alter-
native energy sources.

At the same time, there are stimulating and
restraining economic factors.

Supporting factors are:

— Rising prices of fossil fuels

—Low reliability of electricity provision
from national grids with persistent risk of power
cuts and vulnerability of hydro power to drought.

The stimulating factors are:

— increase in the cost of traditional energy
carriers
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— disruptions in power supply from exter-
nal suppliers, the dependence of hydropower
from drought

The constraints are:

— falling prices for
gy carriers;

— lack of technical independence, the need
to purchase expensive equipment;

—unfavourable economic and undevel-
oped legal conditions for the sale of alterna-
tive electricity;

— lack of information and inexperience hin-
der the development of infrastructure and the
economy of enterprises.

In the economy of biogas plants, a large
role is played by the entire list of products pro-
duced. It includes:

— electricity or mechanical force;

— biogas;

— warm;

— saving on utilization of waste and efflu-
ents of agro-industrial facilities;

—use of waste as fertilizer [9].

In Germany electricity generation from
biogas is only profitable due to the connection
to networks and subsidization of tariffs for
the supply of energy. German experts study-
ing the implementation of technologies for
generating electricity from biogas note that
in countries such as Russia, there should be
financial and legal state support for the supply
of electricity from biogas power plants. [8].
At the same time, result — oriented support
schemes (such as the German EEG — law on
renewable energy sources) show themselves
to be more successful than investment-orient-
ed financial support.

For experimental biogas plants, direct sub-
sidies and state co-financing to cover instal-
lation costs are of great importance. But this
is not enough to ensure efficient operation
and production. A much larger role for biogas
plants is played by regulatory fixing of tariffs
for raw materials and energy sales.

Therefore, in the framework of projects
and programs of technical cooperation, it is
recommended to create a system of guaranteed
prices for raw materials, similar to those that
existed in Germany. However, in addition to
price considerations, there are still many bar-
riers to market entry and development of the
biogas sector.

As a result of studying domestic and for-
eign sources on the topic of the study, we
conclude:

A review of the implementation, function-
ing and economics of biogas-based power
plants in Russia shows that there are many
technical problems, as well as of legal and eco-
nomic nature. The main goals of using domes-

traditional ener-

tic alternative energy are the energy supply of
own production and the disposal of biological
waste on farms. The experience of Germany,
on the contrary, shows the purpose of biogas
power plants as energy production for the pur-
pose of sales and profit. State support measures
play here a significant role, giving tariff regula-
tion and the creation of a favorable legal field
for alternative electricity.

Conclusion

As a summary, we give the main frame-
work barriers, overcoming of which will en-
able us to reverse the situation of sustainable
energy for the better:

—lack of information about the possibili-
ties of using biogas;

— high cost of evaluation of the economic
potential and the initial technical calculations;

— lack of financial support;

—lack of a trained expert group for the
construction, maintenance and operation
of installations;

— legal barriers that serve as barriers to the
production and sale of alternative energy at the
Federal and local levels.

Until the national framework conditions
are favorable, electricity generation from bi-
ogas will continue to be limited to a few pi-
lot proposals.
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