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EFFECT OF ZINC CONTAMINATED SOIL ON THE SEEDS  
PROGENY ABOUT BARLEY

Vasilyev D.V.
russian institute of Agricultural radiology and Agroecology, Obninsk, e-mail: treworqwert@mail.ru

The rapid accumulation of heavy metals in fertile soils leads to a decrease in productivity and a deterioration in 
the properties of agricultural products and even a deterioration in the microbiological activity of soils. Zinc is both an 
important trace element, as well as a very toxic substance for plants, which quickly accumulates both in the soil and 
in the plants themselves. Although the direct effect of elevated soil zinc concentrations on plants is well understood, 
little is known about its effect on seedlings of plants. This work shows that increased Zn concentrations in soils 
can have a negative effect on the quality of barley seed progeny – reduce the mitotic activity of cells and increase 
the frequency of mitotic abnormalities in seedlings, which reduces the quality of the seed. But since zinc is also a 
biologically important element necessary for the normal growth and development of plants, its microconcentrations 
in the soil contribute to a significant increase in the germination energy of seeds grown on these soils of plants and 
thereby increase their quality. The greatest influence of zinc on the quality properties of seeds and the frequency of 
mitotic anomalies in their seedlings is observed on sod-podzolic soils.

Keywords: zinc, barley, mitotic anomalies, vegetation, seed quality

Soil pollution with HM is a serious and 
global environmental problem [1, 2], posing a 
very serious threat to the stability of the yields 
and the quality of crop products. It is neces sary 
to determine the reliability of plant protection 
against the harmful effects of heavy metals 
(HM) not only by the growth characteristics 
and the process of development of the plants 
themselves, but also by the quality of their 
offspring, since this is one of the most signifi-
cant indicators of the stability of populations. 
But, unfortunately, now the number of detailed 
laboratory studies impact research of HMs on 
plant offspring is very small. This led to the 
fact that there is no clear understanding of how 
dangerous heavy metals are for the second gen-
eration of plants and for the stability of popu-
lations. Of course, there are many field stud-
ies of the influence of HM on seed offspring, 
but in such studies it is difficult to isolate and 
quantify the influence of one particular factor. 
Among HMs, Zn is considered one of the most 
dangerous pollutants for agriculture because of 
its high rate of accumulation in soils and then 
in plants [1]. Although Zn is an important mi-
croelement for plants, in high toxic concentra-
tions it inhibits plant growth and development 
and thereby significantly reduces the yield and 
quality of seeds, which makes the determina-
tion of optimal as well as maximum permis-
sible concentrations of zinc in the environment 
a very urgent agrochemical task. Indicators 
based on the study of growth processes and mi-
totic anomalies are widely and effectively used 
to assess the effect of heavy metals on plant 
organisms. A decrease in the intensity of plant 
development processes is considered a very 
important criterion for assessing the risk of ex-
posure to HM. Methods for analyzing mitotic 
anomalies in plants are considered to be the 

most suitable for assessing the mutagenic risk 
of HM. [3]. They give reliable and well-repro-
ducible results in experiments, and also make it 
possible to detect unfavorable processes at the 
early stages of the development of plant reac-
tions to an unfavorable effect. In this regard, the 
determination of the regularities of the appear-
ance of mitotic anomalies and changes in the 
intensity of growth and development of plants 
with soil contamination with heavy metals is 
a very important stage of research, providing 
information necessary for substantiating and 
making decisions on environmental issues and 
agricultural problems.

The presented work is devoted to the assess-
ment of the qualitative characteristics of seeds 
obtained from plants grown on soils with dif-
ferent levels of contamination with zinc nitrate.

Materials and research methods
Studied the germination and abnormalities 

of mitosis in the cells of the apical meristem of 
seedlings of seed progeny of barley (Hor deum 
vul gare L., culti var Zazersky 85) obtained in a 
vegetation experiment on three types of soils 
with different degrees of zinc contamination: 
1) culti vated sandy loam sod-pod zolic soil 
(25 5 0 10 0 15 0 and 25 0 mg/kg air dry soil); 
2) typi cal heavy loamy cherno zem (50, 10 0, 
25 0, 50 0 and 75 0 mg/kg air dry soil); 3) bog gy 
lowland peat (25 0, 50 0 and 100 0 mg/kg air dry 
soil). The seeds were germi nated in a thermo-
stat (21 °C) in Petri dishes on filter paper mois-
tened with distil led water. 

In the process of germination, their germi-
nation energy was determined on the third day 
after soaking the seeds. Seed shoots 1–1.5 cm 
long were fixed in acetoalcohol to fix the cells 
during the first mitoses. The squashed prepa-
rations were stained with acetoorcein. In the 
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preparations, the number of dividing cells and 
the number of cells with mitotic abnormali-
ties were counted (on average, 3-6 thousand 
anatelophases were analyzed for each variant). 
When analyzing the spectrum of disorders, 
chromatid (single), chromosomal (double) 
bridges and fragments, multipolar mitoses, and 
chromosome lagging were identified. The prep-
arations were examined using Nicon Eclipse 
55i and Nicon Eclipse E200 microscopes. 
Complex (unrecognizable) anomalies were ex-
cluded from the analysis. This is bind to the 
fact that aber rations formed in the vegetative 
phase (before flowering) were later lost dur-
ing meiosis and only symmetrical inversions 
and translocations could be preserved. The 
activity of the process of cell division of the 
embryonic meristem of seeds was assessed by 
the mitotic index (MI %). For this purpose, the 
number of mitoses was recorded in all prepared 
preparations. The mitotic index (MI) is calcu-
lated by the formula: MI = ((T + A + M + P) / 
(I + T + A + M + P)) * 100, where: T is the 
number of dividing cells at the telophase stage; 
A is the number of dividing cells in anaphase; 
M is the number of dividing cells at the meta-
phase stage; P is the number of dividing cells at 

the prophase stage; I is the number of dividing 
cells in the interphase. The data obtained in the 
experiment were statistically analyzed in MS 
Excel. The method [4] was used to determine 
the sample size required to obtain statistically 
significant results. A check was carried out for 
emissions excluded from further considera-
tion. The significance of differences between 
the samples was determined using the Stu-
dent’s test.

Research results and discussion
Reducing the viability of offspring is a 

very important and extremely dangerous con-
sequence of exposure to heavy metals for plant 
populations reducing. It manifests itself in 
the morphological and physiological param-
eters of seeds. One of these indicators is the 
seed germination energy. It was found that the 
germinat ion energy of barley seeds obtai ned 
from plants grown on soils conta minated with 
zinc nitrate tends to decrease with an increase 
in metal concentration in all studied soils 
(r = 0.51–0.59). However, at the same time, a 
low concentration of metal (25-250 mg / kg of 
dry air in the soil) is able to increase seed ger-
mination (Fig. 1). 

Fig. 1. Energy of germination of barley seeds.  
Note. * – the difference is statistically significant from the control
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The growth of seed germination is statis-
tically significant on sod-podzolic and peat 
soils. Since zinc is a trace element necessary 
for oxidative and metabolic processes, the 
synthesis of enzymes, proteins, chlorophyll, 
the functioning of hereditary mechanisms 
for the formation of generative organs and 
seeds [5, 6], then insignificant levels of soil 
contamination can increase the germination of 
the resulting seed offspring. Only the excess 
of a certain critical level established for each 
plant species makes Zn toxic for them. Since 
the availability of zinc for plants depends on 
the properties of the soil, due to the high acid-
ity, low volumes of cation exchange and the 
supply of humus in the seed progeny of barley 
obtained on sod-podzolic soil, a decrease in 
germination occurs with a significantly lower 
content of zinc.

The very first biological effects of soil con-
tamination with HM can be found at the cel-
lular level of organiza tion. This was confirmed 
by the results of this study. The use of the meth-
od of cytogenetic analysis made it possible to 
reveal a statistically significant increase in the 
number of cytogenetic anomalies in seedlings 
obtained on soddy podzolic soil and cher-
nozem. Seeds obtained on peat soils showed a 
tendency to an increase in the frequency of cy-
togenetic anomalies (Fig. 2). An increase in the 
frequency of anomalies in the cells of barley 
seedlings obtained on soddy-podzolic soils be-

gins at significantly lower zinc concentrations 
than in peatlands or chernozems, since zinc is 
more available for plants [5].

Despite the fact that for toxicants, as a rule, 
there are no specific abnormalities of mitosis, 
which would not have been observed and with-
out their influence in control, it is still gener-
ally accepted that heavy metals, including 
Zn, are able to induce genomic disorders to a 
greater extent [5]. The results obtained in this 
study confirm this opinion. In support of this, 
analysis of the spectrum of mitotic anomalies 
detected in the course of the study showed a 
tendency towards an increase in the frequency 
of genomic disorders [7].

Therefore the increased Zn concentra-
tion in soils and its high accumulation in plant 
seeds promote the growth of mutations in the 
resulting barley progeny. 

TM, and especially zinc, also has the can 
reduce the rate of cell division; due to this, the 
degree of their toxicity can also be assessed 
by determining the mitotic index. Therefore, 
in barley seedlings during the study, the activ-
ity of mitotic cell division was assessed. A de-
crease in the frequency of mitotic cell division 
was statistically significant in barley seed-
lings obtained on sod-podzolic soil contain-
ing 225 mg of zinc nitrate per 1 kg (Fig. 3). In 
seedlings of seeds obtained on other soils, the 
mitotic activity of cells did not depend on the 
concentration of zinc.

Fig. 2. Frequency of occurrence of mitotic anomalies in the cells of the root meristem of barley seedlings. 
* – the difference is statistically significant from the control



EUROPEAN JOURNAL OF NATURAL HISTORY № 1, 2021

6 Agricultural sciences

Fig. 3. Activity of mitotic division of cells of the root meristem of barley seedlings.  
* – the difference is statistically significant from the control

Conclusion
Based on the results obtained, it can be said 

that small concentrat ions of zinc in the soils 
on which the barley crop was ob tained have a 
positive effect on the germi nation of the seeds 
obtained. High concentrat ions can reduce seed 
germinat ion, have a mutagenic effect on seed 
pro geny, and reduce the mito tic activi ty of the 
cells of the root meristem. The toxic effect of 
zinc on barley seed lings depends on the type 
and agrochemical properties of the soil on 
which the crop was obtained.
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ECONOMIC UNIVERSITY’S STUDENTS’ ENTREPRENEURIAL 
INTENTIONS ANALYSIS

Danielyan A.G.
National research University Higher school of economics, Moscow,  
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In this paper the entrepreneurial intentions and attitudes of HSE students studying entrepreneurial disciplines – 

“Faculty of Business and Management” and an optional subject “Startup from scratch: the practice of business 
creating”, “Department of Innovation Management” were studied. During the study, a comparative analysis was 
carried out with the results of a similar study conducted in the city of Yaroslavl in 2017 among students of different 
faculties. The respondents were divided into 2 groups depending on their gender. It was hypothesized that the results 
of the study would differ from the results of the compared study, which was ultimately confirmed – most current 
respondents have a positive attitude to entrepreneurship and expressed a desire to do business. The main conclusion 
of the study is that the financial situation of the family, the attitude of the “social field” and the university environ-
ment together play a decisive role in the student’s attitude to entrepreneurship and entrepreneurial intentions. Gender 
differences were revealed – despite the identical manifestation of the identified key factors, male students are more 
decisive and more inclined to long-term planning than female students.

Keywords: entrepreneurship, entrepreneurial intentions, gender differences, business education,  
students’ entrepreneurial intentions 

Under the influence of constant improve-
ment of technology and automation of produc-
tion, more and more citizens have concerns 
about their employment. According to the 
results of an analytical study by the Levada 
Center, the unemployment expectation index 
of Russians at the end of 2019 was the low-
est in the 21st century – 62/100 as of Sep-
tember 2019 (latest data), not counting the 
post-crisis period of 2008, when the index fell  
to 27 / 100 (the lower the unemployment in-
dex, the higher the fear of unemployment) [1].

This problematic situation is exacerbated 
by the rise in technological unemployment 
during the growth of cyclical and international 
labor migration, which leads to a decrease in 
labor costs. To solve the problems of the tax 
burden of the budget, for example, in the form 
of a reduction in the volume of payments of 
benefits, collection of taxes due to the creation 
of new jobs, social upheavals, the quality and 
standard of living in the country and condi-
tions for the realization of individuals, the state 
is constantly developing programs to support 
small and medium-sized businesses. Regional 
authorities are developing similar programs to 
support small and medium-sized businesses 
throughout Russia. There is an expert opin-
ion that most of the population of the Russian 
Federation is financially illiterate, and they are 
characterized by a tendency to short-term plan-
ning. Even students are not an exception [2; 3].

Students have more time and opportunities 
to master financial aspects, because in Rus-
sia professional financial education begins at 
universities. To develop the level of entrepre-
neurship, it is first necessary to understand the 
entrepreneurial intentions of students and the 
factors affecting these intentions, since in this 

status people are determined with their plans 
for life. Considering the research results show-
ing the presence of certain gender differences 
in the entrepreneurial intentions of students 
in general, the purpose of the study was for-
mulated as identifying the specifics of gender 
differences in the entrepreneurial intentions of 
students at an economic university. To achieve 
the goal, the following tasks were set:

1. Study similar research with students at 
non-economic universities

2. Conduct a survey among students at an 
economic university

3. Analyze research results and compare 
with research results

4. Summarize the research results and draw 
conclusions

As part of the research, a survey was con-
ducted regarding the entrepreneurial intentions 
of HSE students and their attitude to this type 
of activity. The peculiarities of perception of 
entrepreneurial activity of students depending 
on gender were studied, general patterns and 
differences were revealed.

Materials and research methods
A cross-national 2012 study was studied 

by several researchers – Dabic Marina, Daim 
Tugrul, Bayraktaroglu Elvan, Novak Ivan, Ba-
sic Maja [4], which investigated gender dif-
ferences in entrepreneurial intentions of stu-
dents from more than 10 countries, with a total 
sample of 4000 students. The same research-
ers, already incomplete – Tugrul Daim, Ma-
rina Dabic, Elvan Bayraktaroglu, conducted a 
similar study in 2016, with a total sample of 
4281 students [5]. Research results show that 
there are gender differences in student entre-
preneurial intentions. These differences vary 
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from country to country, but to some extent 
they exist everywhere. Overall, female stu-
dents are less likely to have entrepreneurial 
intentions because they are less self-confident 
and more stressful about entrepreneurship than 
male students. In Russia, a similar study was 
carried out by S.L. Talanov and A.A. Hajiba-
bayeva in 2019 in the city of Yaroslavl, the re-
sults of which also indicate gender differences 
among students regarding entrepreneurial in-
tentions [2]. A 2015 study by G.V. Shirokova, 
T.V. Tsukanova and K.A. Bogatyreva is aimed 
at studying the key factors influencing the en-
trepreneurial intentions of students, among the 
key factors indicated personal motives, uni-
versity environment, family and socio-cultural 
context [6]. In terms of the university environ-
ment, it is said that more than 60 % of Rus-
sian students did not have courses related to 
entrepreneurship. It points to the lack of sup-
port for entrepreneurial intentions of students 
from universities and concludes that the insti-
tutional environment of Russian universities is 
non-entrepreneurial. This is how the object of 
this study differs significantly from the already 
studied one – even though it is also a group of 
students, this study is focused on students at 
an economic university, precisely those areas 
that are focused on business education – this 
is the “Faculty of Business and Management” 
and an elective course “Startup from scratch: 
the practice of business creating” “Department 
of innovation management” NRU HSE. The 
administration of the studied areas places great 
emphasis on the entrepreneurial institutional 
environment, including in the courses students 
disciplines with an entrepreneurial theme and 
encouraging the entrepreneurial intentions of 
students, which is facilitated by the presence of 
an actively functioning business incubator. In 
this research work, the object of the study was 
also divided into two groups by gender to iden-
tify differences in students depending on be-

longing to one of the groups, or, conversely, to 
show that there are no differences. Thus, given 
the significant difference in the institutional en-
vironment, this study was hypothesized that its 
results will differ from a specific similar study 
conducted by S.L. Talanov and A.A. Hajiba-
bayeva in 2019 in the city of Yaroslavl, with 
another object – students at the Yaroslavl State 
Pedagogical University named after I.KD Ush-
insky, Yaroslavl State University named after 
P.G. Demidov, Yaroslavl branch of the Rus-
sian University of Transport. The results of 
this research will be revealed along the way, 
by comparison with the ongoing one. During 
the study, a similar questionnaire was used to 
clarify the differences. 159 students were inter-
viewed – 88 males and 71 females. 

Research results and discussion
First, the personal characteristics of the 

respondents were analyzed, in contrast to the 
Yaroslavl survey, where the respondents de-
scribed the personal characteristics of entrepre-
neurs, and not their own (See Table 1).

The results show that there are no gender 
differences in many the given characteristics, 
however, the men described themselves as peo-
ple with a higher degree of risk appetite and 
with a higher self-esteem.

It was decided to find out the degree of in-
volvement of the “social field” of the respond-
ents in entrepreneurship, which P. Bourdieu 
describes as an environment of social relations, 
which include parents, brothers, sisters, friends 
and relatives. According to the theory of P. 
Bourdieu, expectations are formed considering 
the opportunities, in this case, for doing busi-
ness, there is a need to have access to some 
capital, for example, through “social field” [7]. 
Therefore, it is important to clarify the entre-
preneurial status of the respondents’ relatives, 
as well as the presence of entrepreneurs among 
friends (See Table 2).

Table 1
Personal characteristics of respondents, multiple choice,  %

Characteristics Men Women
Willingness to take risks 69 39
Selfishness 11 14
High self-evaluation 38 22
Openness to novelty 75 70
Ability to defend own point of view 75 69
Long-term orientation when planning 59 54
Sociability 73 73
Sense of responsibility 84 83
Other 2 0
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Table 2
Involvement of the “Social field” in entrepreneurship, multiple choice,  %

Is engaged in business Man Women
Mother 24 20
Father 49 50
Brother 11 11
Sister 4 3
Male friend 37 34
Female friend 8 19
Acquaintance / relative 53 57
None of the acquaintances 18 11

Comparing with the results of the Yaroslavl 
survey it can be noted that the number of our 
respondents who have no acquaintances en-
gaged in entrepreneurship is much less – 63 % 
of the men and 45 % of the women in the Ya-
roslavl sample do not have such acquaintanc-
es. The parents of our respondents are much 
more involved in entrepreneurship – in the 
Yaroslavl sample they are engaged in entrepre-
neurship: for men – 6 % of mothers and 8 % 
of fathers, for women – 8 % of mothers, 13 % 
of fathers. However, according to these indica-
tors, gender differences are practically not ob-
served, apart from the number of entrepreneurs 
among female friends, which are much higher 
among women.

Further, the respondents’ attitude to entre-
preneurship was studied (see Table 3).

Table 3
Attitude of respondents to entrepreneurship,  %

Attitude Men Women
Negative 0 0
Neutral 15 32
Positive 85 68

The results show that no one has a nega-
tive attitude towards entrepreneurship, in 
contrast to the Yaroslavl survey – 65 % of 
men and 23 % of women. It is also worth 
noting that in the other sample, only 19 % of 
men have a positive attitude to entrepreneur-
ship, but the percentage of women who have 
a positive attitude is equal to the percentage 
of this study – 62 %. Thus, it can be seen that 
in current sample the percentage of men who 
have a positive attitude to entrepreneurship 
is much higher than the same percentage 
among women.

The next step was to study the attitude of 
the respondents’ parents to entrepreneurship 
(See Table 4).

Table 4
Attitude of parents of respondents  

to entrepreneurship,  %

Attitude Men Women
Negative 4 5
Neutral 25 28
Positive 71 67

We see that there is a certain negative at-
titude towards entrepreneurship here, but it is 
incomparable with these indicators of the re-
sults of the Yaroslavl survey – 65 % of men and 
32 % of women described their parents’ attitude 
to entrepreneurship as negative. Consequently, 
the percentage of respondents who described 
their parents’ attitude to entrepreneurship as 
positive also differ greatly – 14 % of men and 
21 % of women. There are no gender differ-
ences in this sample.

Also, the attitude of the respondents’ 
friends to entrepreneurship was studied (See 
Table 5).

Table 5
Attitude of respondents’ friends  

to entrepreneurship,  %

Attitude Men Women
Negative 3 0
Neutral 14 26
Positive 83 74

A similar picture emerges in this aspect, an 
insignificant percentage of only male students 
from present sample noted the negative atti-
tude of their friends towards entrepreneurship, 
while a significant percentage of students from 
the Yaroslavl sample included their friends in 
this group – 60 % of men and 35 % of women. 
Relative to this sample, it can only be noted a 
slight preponderance of the percentage of male 
students whose friends have a positive attitude 
towards entrepreneurship.
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Further, the financial situation of the students 
of current sample was analyzed (See Table 6).

The results of the comparative analysis show 
that the material situation of the students in this 
sample is much better than that of the compa-
rable one. Combining the first three categories 
and designating them as low-income families, it 
turns out that 29 % of men and 40 % of women 
in the Yaroslavl sample attribute themselves to 
this group, while in present sample this indicator 
is only 10 % among male and 2 % among female 
respondents. 29 % of the men in the compared 
sample said that the family income is enough 
for current expenses, but not enough for a new 
apartment, and in this category this indicator ex-
ceeds the given indicator of this study (25 %), 
but, due to this, the percentage of men in our 
sample did not experiencing financial difficul-
ties, significantly exceeds the same indicator of 
the compared study – 10 %.

The opinion of students regarding the 
knowledge, skills and abilities required for 
studying entrepreneurship in universities was 
studied (See Table 7).

There is a certain difference from the com-
pared study – students’ opinions on the skills 
and abilities that need to be studied in univer-
sities were studied, and not actually studied 
in their universities. The skill of saving was 
the least noted by respondents of both sexes. 
A larger percentage of males believe that the 

skills of independence, sociability, efficiency, 
prudence and flexibility of actions in changing 
circumstances should be studied in universities 
than females. On the other hand, a larger per-
centage of women than men believe that long-
term financial planning skills and economics 
should be studied in universities. Most of all, 
students of both genders noted the importance 
of studying flexibility in action in changing 
circumstances, establishing contacts and pru-
dence in calculating risks.

Further, the opinions of students regarding 
the factors that most hinder entrepreneurship 
were studied (See Table 8).

The results show that the first three factors 
related to personal abilities were much more 
often mentioned by students of the Yaroslavl 
sample – for males – 89 %, 86 % and 84 %, for 
females – 88 %, 39 % and 80 %, respectively. 
Also, it can be noted that almost any factor was 
more often mentioned among the students of 
the compared study, which was possible due 
to multiple choice. With regard to gender dif-
ferences within present sample, it can be noted 
that male students significantly more often not-
ed the problem of lack of necessary contacts, 
and female students more often noted the riski-
ness of entrepreneurship and the lack of sup-
port from the authorities. Most often, students 
of both genders noted the problem of lack of 
start-up capital and a high degree of risk.

Table 6
Financial situation of students,  %

Characteristics Men Women
Family income is not enough for quality food 1 0
Family income is sufficient for current expenses, but not enough to buy new clothes 3 0
Family income is sufficient for current expenses, but not enough for the purchase of new 
household appliances

6 2

Family income is sufficient for current expenses, but not enough to buy a new car 38 47
Family income is sufficient for current expenses, but not enough to buy a new apartment 25 24
Material difficulties are not experienced 27 27

Table 7
Skills and knowledge required for study, multiple choice,  %

Knowledge, skills, abilities Men Women
Independence 62 48
Sociability 65 53
Building contacts 75 78
Efficiency (rational implementation of ideas in life) 65 57
Flexibility to learn new things 58 60
Long term financial planning 51 62
Prudence in calculating risks 75 64
Economy 56 60
Flexibility in response to changing circumstances 84 78
Saving 18 11
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At the end, the career plans of the respond-
ents were studied. The students had to answer 
the question who they want to become in the 
long term (See Table 9).

Table 9
Career plans of students,  %

Answer Men Women
Salaried worker 4 13

Entrepreneur 58 32
Combination 27 29
Not clear yet 11 26

There is tremendous variation in student 
entrepreneurial and career plans. Most of the 
respondents in the Yaroslavl sample plan to be 
an employee – 86 % of men and 80 % of wom-
en. Among our sample, the results show that 
male respondents more often than females an-
swered that they want to become an entrepre-
neur, and female respondents more often than 
males answered that they wanted to become 
employees or had not decided yet.

Conclusion
Summing up, the main differences between 

the compared studies were emphasized:
1. The percentage of present survey re-

spondents who have acquaintances engaged in 
entrepreneurship, including parents and rela-
tives, is much higher.

2. The percentage of this survey respond-
ents who have a positive attitude towards en-
trepreneurship is much higher.

3. The percentage of respondents to cur-
rent study whose parents and friends have a 
positive attitude towards entrepreneurship is 
much higher.

4. The financial situation of the fami-
lies of respondents studied in this research is 
much better.

5. A smaller percentage of our respondents 
have a problem with business opportunities.

6. The percentage of respondents showing 
entrepreneurial intentions is much higher. 

Taking into account the entire compara-
tive analysis between this study, the object of 
which is a group of students at an economic 
university of curricula focused on business 
education, and the Yaroslavl study conducted 
in 2017, it was concluded that the hypothesis 
put forward at the beginning of the study about 
significant differences in the results of similar 
studies was confirmed.

In general, the results of the study show 
that most questioned respondents want to 
become entrepreneurs or combine entrepre-
neurship with work – 85 % of men and 61 % 
of women. This can be attributed to many 
factors. According to P. Bourdieu’s theo-
ry, which has already been mentioned, this 
alignment can be explained by the specifics 
of the respondents’ “social field”, in which 
everyone has a positive or neutral attitude to 
entrepreneurship, which may entail a posi-
tive attitude towards entrepreneurship on the 
part of the respondents. On the other hand, 
according to the results of a 2015 study con-
ducted by G.V. Shirokova, T.V. Tsukanova 
and K.A. Bogatyreva, who was also men-
tioned in the work, plays a big role in the 
university environment, which makes this 
sample different too – courses related to en-
trepreneurship are taught in the areas studied, 
and, in addition, there is a business incuba-
tor that competes with global business ac-
celerators. Regarding the gender differences 
in entrepreneurial intentions of questioned 
respondents, the results show that male stu-
dents are more inclined to take risks and are 
more determined than female students, 26 % 
of whom said they had not yet decided what 
they would do in the future.

Table 8
The factors that hinder entrepreneurship, multiple choice,  %

Factor Men Women
Lack of necessary knowledge, skills and abilities 42 40
Lack of contacts 46 26
Lack of start-up capital 55 62
Big risks 45 61
High taxes 30 27
Lack of government support 25 34
Lack of prospects in the Russian Federation 20 17
Other 7 1
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DIGITAL TRANSFORMATION OF BANKING SERVICES IN RUSSIA 
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In this article the author describes the process of digitalization of the banking services sector in Russia on the 

example of well-known Russian banks, problems and prospects for the development of digital banking in Russia at 
the present time, the author’s point of view on the general process of digitalization of banks is given, a legal point 
of view on the process of digitalization is considered, the problem of cybercrime in modern Russia is assessed. At 
the moment, Russia is at the stage of active development of digital banking; the state is supporting banks on the 
path to achieving a digital future. Many leading Russian banks are setting up research laboratories to search for 
new technologies for implementation. However, cybercrime has an extremely negative effect on the development 
of banks. Banks fight this serious threat by introducing new technologies, improving security, using sniffers to track 
fraudsters, and using client notifications to alert them to all possible methods of stealing their personal information. 
The Russian Federation supports banks in this by creating various security protocols and programs, for example, a 
biometric identification system. In general, all opportunities are open for Russian banks to digitalize and improve 
the quality of their services.

Keywords: digitalization, banking services, banks, cybercrime, net gain

Digitalization is inextricably connected 
with the society of the 21st century. More and 
more spheres are influenced by rapid techno-
logical development. Economy is situated at 
the forefront of the changes. A significant part 
of economy – financial sector – is being ful-
filled with new technologies and innovations 
in interaction with computers and machines. 
This article is going to analyze the process of 
digitalization flowing in Russia. The results of 
digital revolution on banking services are the 
implementation of Digital Finances, Internet 
of Things (IoT), mobile platforms and Arti-
ficial Intelligence (AI). Today it is an axiom, 
that in the nearest future the preferred influence 
on type and character of financial interactions 
will have digitalization. Even today we already 
consider banks as high-tech companies [1]. 

Purpose of the study. Observe the process 
of digitalization of banking services in Russia 
and highlight the main stages of digitalization 
in general.

Research material. Scientific articles, re-
ports of banking associations of Russia, scien-
tific research, open electronic sources

Results of the research
1. Digitalization in russia on the example 

of banks
The process of digitalization in Russia 

started at the beginning of 21st sentury. In Rus-
sia there was opened the first digital bank in 
the world- Tinkoff Bank. It was unnecessary 
to finance creation of departments in different 
cities. The more rational thing was to build an 
integrated financial system, which can corre-
spond to many accesses from different parts of 
the world. Today Tinkoff Bank is the biggest 
digital bank in the RF, at the end of Q1 2017 net 
profit was 3.4 million of rubles and with index 
RoS (Return of Sales) of 43 % [2, p. 7].

One of the main players on the financial 
arena of Russia is Sberbank, that shows the 
biggest percent of innovations integrated. In 
2015-2017 Sberbank introduced approximate-
ly 20 innovative projects based on digitaliza-
tion, from controlling the bank accounts via 
platform Etherteum to digital workflow and 
different bonus programs [3, p. 2]. The expens-
es of Sberbank to innovative projects show a 
tendency of growth. In a quarterly report, the 
bank notes that it is actively using AI technolo-
gies, implementing AI processes with the help 
of almost a thousand of its data scientists. The 
effect of the implementation of AI initiatives at 
Sberbank in 2019 was estimated at 42 billion 
rubles [4, p. 78]. AI is integrated into the Sber-
bank platform at all levels. Eight platforms 
were put into commercial operation, including 
NLP, Speech Analytics, biometrics and others. 
According to calculations, Sberbank increased 
net gain by 73,31 %. Table (1) represents net 
gain of 5 main banks in 2020 in comparison 
with 2016. Data in the table allows us to as-
sume, that one of the main reasons of growing 
net gain is the implementation and introduc-
tion of new technologies into banking services. 
Sberbank steadily takes the leading position 
in the list, having a significant lead over oth-
er banks. Therefore, Sberbank is an object of 
interest [5].

In the Central Bank of the RF was opened 
a “Department of financial technologies, pro-
jects and organization of processes”. This de-
partment is analyzing new technologies and 
seeking for possible ways of implementation 
of these technologies into financial sector 
of the RF. There was created an association 
“Fintech”, where the biggest representatives 
of Banking sphere of Russia became partici-
pants – The Bank of Russia, VTB, Sberbank, 
Alpha-Bank and others [2, p. 6].
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2. Process of digitalization of banking ser-
vices itself

Digital transformation of banking services 
is a part of digital economy. At first digital 
economy touched only banking services, but 
now it penetrated everywhere, starting from 
digitalization of documents and ending with 
robotization of manufacturing. Digitalization 
itself is a high investment-required process. 
Digital Banking- is not only an interface ap-
plications and multi-channel customer service, 
but also offering an exceeded and full client 
service via automated processes everywhere, 
where there is an Internet access. 

As all banking services are performed on-
line, banks need to protect their data from mal-
functions in the system stability and cyber-at-
tacks. The whole work must be arranged with 
high precision. There must be used new systems 
to help banks integrate technological advan-
tages. For example, BPM-systems (business 
process management) that coordinate the over-
all system of a facility with using means of au-
tomatization and integration of IT-technologies, 
that are necessary in making decisions. Another 
significant and important part of digitalization 
of banking services is Intellectual System of 
Control (ISC). The purpose of such systems is to 
optimize the work of managers, to minimize the 
level of human work at all levels and to transfer 
many processes in an automatic mode, which 
is seen on the example of Sberbank [2, p. 10]. 
Furthermore, banks need to analyze and protect 
data. One of the modern systems of protection 
of banking services performed online is Unified 
biometric system (UBS) – digital platform, cre-
ated by “Rostelecom” company on the initia-
tive of Ministry of connection and mass com-
munication of the RF and the Central Bank of 
the RF, of identification by voice and face [6]. 
The implementation of distant identification in 
the financial sphere is regulated by Federal Law 
№ 482-FZ on December 31, 2017, that makes 
changes into Federal Law № 149-FZ “On Infor-
mation, Informational technologies and protec-
tion of information”. As part of the development 
of the Unified Biometric System, “Rostelecom” 

has implemented a platform for detecting attacks 
on biometric presentation – BIS Platform [6]. 
The company announced this on November 27, 
2020. A multi-level information security system 
allows to repel an attack at the moment, when 
receiving a banking service or purchasing goods 
and services, the user confirms his identity – re-
cords a video and says a sequence of numbers. 
The solution developed by BI Solutions, a Rus-
sian developer of solutions in the field of infor-
mation security and biometric technologies, al-
lows the simultaneous use of technologies from 
different developers. Banks also need to estab-
lish a special IT department, involved in coding 
and protecting data of customers. The success 
of banks is also estimated with their ability to 
protect personal data of customers.

To create a system of protection of person-
al data, banks operate with Federal Law “On 
personal Data”. Since the data is stored in au-
tomized bank system, that has different levels 
of protection, there are special standards of per-
sonal data protection established by the Central 
Bank of RF. In Russia today there are several 
standards that regulate such relations. These 
standards prescribe the construction of several 
subsystems. These subsystems are: 1) Systems 
of authentication, access and control of person-
al data; 2) the registration of personnel’s ac-
tions related to personal data of customers and 
avoidance of illegal actions; 3) provision and 
maintenance of unified informational library 
of personal data; 4) internetwork security, that 
excluding access to personal data for those us-
ers that have no permission for it. In terms of 
decentralized systems, it is necessary to install 
cryptographical elements for encryption and 
protection of transmitted data [7].

Another very important point is that banks 
should aim at increasing the quality of interac-
tion with customers and attempts to improve 
this interaction to new levels. Today customers 
are satisfied with a very quick service and con-
venient options. This ideology is not based on 
assumptions and myths. To increase productiv-
ity and Index NPS (Net Promoter Score), banks 
need to increase the quality of services pro-

Table 1
Net Gain of the first five biggest banks in the RF
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vided and reduce processing time [8, p. 3-4]. 
In general, in Russia Banks, being involved 
in process of digitalization, pass several steps, 
represented on Fig. 1.

3. сybercrimes and banking in the 21st 
century 

At the beginning of 1990 the whole world 
faced cybercrime. A high proportion of in-
formational technologies in all the spheres 
of the world, including financial sphere,  
in the 21st century gave a strong stimulus for 
development of cybercrime [9].

Cybercrime society uses a wide range of 
tools: from spam and targeted messages to 
hacking software and hardware. Mass character 
acquired theft of money, personal data of cus-
tomers, evidence that include trade secrets, mal-
functions in mobile devices and applications, 
hacker attacks via harmful software and trojans, 
DdoS- attacks, blackmail of owners of personal 
data and credentials stolen. According to Posi-
tive Technologies, the line between cybercrime 
and other types of illegal activity has been in-
creasingly blurred in recent years. A significant 
part of the incidents is not directly related to the 
theft of money, but only to the theft of confi-
dential information, when hacking computer 
systems is a preparatory stage for conducting 
fraudulent schemes and operations that cause 
financial, economic and even political damage. 

Speaking about financial sphere, the main 
aim of attacks is still financial benefit (about 

62 %), but a percentage of data theft is increas-
ing. This happens due to the fact, that opera-
tions aimed at obtaining data, in most cases also 
contain financial connotations: stolen data are 
subsequently used to steal money. The main at-
tacked system remains the processing of bank 
cards. Hackers try to get to the interface of the 
processing control system, regardless of its type, 
or to the database server in order to secretly in-
crease balances and limits of previously pre-
pared and the cards in the possession of their ac-
complices. Then on these cards all are removed 
available funds through ATMs. Theft of infor-
mation from financial institutions has already 
become a multifunctional criminal business. 
Passwords and logins from various credentials, 
bank card details occupy about 80 % of all in-
formation sold on the shadow Internet networks. 
The tendency of growth of attacks, aimed to ob-
tain personal data, will continue. The criminals 
will continue to attack weak points in informa-
tional defense in order to theft personal data. 
In the zone of increased risks are also financial 
facilities, including banks. Methods of hackers 
do not remain unchanged. To hack and bypass 
protection methods hackers use novel harmful 
programs or modifications of traditional viruses. 
They more often use complicated and multi-
stage tools, including many different processes, 
to successfully perform an operation. Common 
delivery method malware remains phishing 
mailings [10, p. 52].

Fig. 1. Steps in digitalization of banks in the RF
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Fig. 2. Incentives of cyberattacks in credit and financial sphere in the RF

Monitoring results of BIZONE show that 
27-30 % employees of Russian companies open 
emails with malicious attachments allegedly 
from contractors and colleagues. But e-mail 
is far from the only way for viruses to spread. 
For example, users are actively downloading 
files from torrent trackers, which means the 
risk infection increases many times. There is a 
noticeable increase in infections ransomware. 
This type of cybercriminal activity is increas-
ingly used in combination with phishing. In 
the future perspective social engineering and 
harmful software will be the main weapon in 
the hands of hackers. Banks will have to face 
a serious power, and they will have to strug-
gle with it via introducing new technologies, 
improving the defense, using sniffer programs 
to track scammers. Another effective method 

is customer notifications. This method is used 
today. Banks will notify users about possible 
and new ways of scammers to theft informa-
tion from direct interaction with them.

4. Perspectives and problems of Digitali-
zation in the rF

Digitalization sets many problems to both 
Russian Companies, including banks, and state 
itself. Some of them are represented in Ta-
ble 2 [11, p. 4]. 

From one side massive automatization re-
quire availability of people, that aware, how to 
operate with machines and computers. That is 
why education is becoming more and more de-
manded nowadays. State must revisit process 
of education fundamentally to fit the require-
ments of today’s paradigm. Furthermore, new 
kinds of relations and entities will demand a 

Table 2
Problems of digitalization in the RF

· In case of massive automatization new approaches for 
education will be necessary
· New kinds of facilities and relations will demand new 
type of regulation and control
· All people will be involved to digital economy partly with 
assistance from the state. There also required a digitaliza-
tion of state and municipal services
· There must be presented an ideology of permanent in-
novations.
· Success of digitalization is connected with cooperation 
with educational and research centers, as well as high-tech 
companies
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completely new methods of regulation. In case 
of banking services, as all of them are being 
digitalized today, Russian government should 
continue to develop normative acts, that con-
cern the activity of banks in the sphere of digi-
tal economy. But the state itself must keep up 
with the times. Transformation of the most 
state services into digital world will push peo-
ple to interact with the new digital world, in-
cluding both the digital economy and digital 
banking [11, p. 51-53].

From the other side companies, as well as 
banks, must accept the ideology of permanent 
innovations. The world today is very dynam-
ic and quick, new technologies appear every 
time. The subjects of economy must adopt 
these technologies very fast and even try to de-
velop its own exclusive developments in order 
to remain competitive. As it was said before, 
education is very important. Banks can sign 
contracts with educational centers and retain-
ing centers to teach their employees with new 
skills and abilities.

For Russia itself involvement of digital 
economy and digital banking is very perspec-
tive. According to the data of global insti-
tute McKinsey, expected economical effect 
of involvement of digital economy in the RF 
to 2025 will be 4.2-9 billion of rubles or 20-
35 % of expected growth of the whole GDP [2, 
p. 3]. [11, p. 4]. In terms of market volume and 
structure, as well as institutional and regula-
tory environment Russian fintech sector is at 
an early stage of development. Open develop-
ment in perspective legislation can give fintech 
companies every chance to become from inno-
vative laboratories to aggressive competitors to 
classic banks and even press their positions in 
the market. Only in 2016 the number of com-
panies on Russian market of fintech services 
increased by 1/3. The small number of such 
companies can be explained that on the Rus-
sian venture market there are few huge private 
investors or the fact that they prefer to invest 
abroad, and state investors are reluctant to 
invest in risky startups in the early stages of 
development of the project. An important per-
spective is the development of mobile offline 
payments. In China e-wallets in the form of ap-
plications for smartphones, for example, Ali-
pay, WeChat Pay and Caifutong have become 
the daily lives of consumers. Despite the fact, 
that the use of QR codes to pay for purchases 
did not take root in Russia, new technologi-
cal solutions (such as NFC technology, used 
providers of mobile payment systems – Apple 
Pay, Google Pay, etc.) has potential for distri-
bution among Russian consumers. Institutional 

infrastructure of Russian sector is on the first 
stage of development. There are already secto-
ral incubators and accelerators of involvement 
of technologies, for example Future Fintech, 
and huge banks have created their own labora-
tories (“Alpha-Laboratory”, “Sberbank Tech-
nologies” and etc.) [11, p. 96-97]. Successful 
examples of coordination of banks and fintech 
companies arise. For example, in mortgage 
lending, Tinkoff Bank acts as an interface for 
attracting customers and interacting with them, 
while partner banks are directly involved in 
mortgage financing [11, p. 97]. If the regula-
tory and infrastructure environment will begin 
to transform at an accelerated pace, the role of 
fintech companies may become more mean-
ingful. Removing obstacles to development fi-
nancial technologies (including the opening of 
banking APIs and the ability to identification 
of clients without their personal presence) will 
lead to market redistribution in favor of new 
players. In this scenario, traditional banks have 
a risk of becoming an industry infrastructure – 
similar with reinsurance companies in the in-
surance market. In its turn high-tech innovative 
companies close to customers and transactions, 
such as payment systems (Visa, Mastercard), 
providers mobile payment systems (Apple Pay, 
Google Pay), financial aggregators services 
will become the masters of client preferences.

Conclusion
Even today we can see all the benefits 

and drawbacks of digitalization of banking 
services. A lot of operations are executed on-
line, without direct presence at the bank. We 
can safely transfer money to any person in the 
world, contact with the bank’s support services 
in convenient mobile applications, pay with our 
phones without credit cards, use our biometrics 
to perform all the operations connected with fi-
nances and many other things. Digitalization 
is going to change our life completely. Despite 
of the fact, that due to digitalization we gained 
a new weak point represented by our personal 
data, stored in the banking servers, it became 
easier for us to perform all the functions neces-
sary today. Banks are concerned about the pro-
tection of personal data of their clients and the 
quality of protection is being improved day by 
day. The Russian Federation is fully trying to 
force the current trends towards digitalization, 
which can be seen from the regulations adopt-
ed by the Central Bank and the government of 
the Russian Federation. Banks itself establish 
laboratories, aimed at creating new technolo-
gies, organize festivals, where people can pre-
sent their start-ups in the digitalized banking. 
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In general, the enhanced process of digitaliza-
tion in Russia only begins, and there are many 
perspectives and barriers, which we will have 
to overcome.
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PROFESSIONAL SELF-DETERMINATION OF PERSONALITY  
IN THE PERIOD OF TECHNOLOGIZATION OF SOCIETY

Kuznetsova A.Ya.
Novosibirsk state Pedagogical University, Novosibirsk, e-mail: phileducation@yandex.ru

It is shown that the competence-based approach in education has now been enriched by research on profession-
al self-determination. The study aims to prove the cognitive nature of mastering the professional self-determination 
of the individual. In modern scientific sources, the phenomenon of an individual’s awareness of their competencies 
is becoming more and more relevant. An analysis of modern scientific sources is presented, where self-determination 
is presented as a personal characteristic of an individual, as a factor that activates a person’s own resources. It is 
emphasized that professional self-knowledge is as continuous as personal development. The value of professional 
self-determination for the formation of civil society is shown. The problem of professional self-determination is pre-
sented as a component of scientific problems of the integrity of the individual and the integrity of society. The need 
to supplement the scientific and technological knowledge of a specialist with humanitarian knowledge about himself 
is affirmed. It is pointed out that the recognition of the integrity of man means that the science of man contains the 
result of studying his spiritual and material nature. The dependence of the professional self-determination of an 
individual on the scientific and technological state of society has been studied. Professional self-determination is 
affirmed as a necessary element of the consistent cognitive and progressive movement of society. The theory of pro-
fessional self-determination is built on fundamental ideas about individuality. The study is based on the principled 
statement of the role of the subject in the study of man, his education, interactions between man, society and nature.

Keywords: personality, self-knowledge, self-determination, scientific and technical society,  
competence-based approach, humanitarian knowledge

The concept of “personality” in the concep-
tual space of the modern paradigm of education 
takes the place of a connecting link between 
the concepts of “individuality” and “society”. 
The formation of personality is carried out on 
the basis of the natural inclinations of individ-
uality through interaction with the society in 
which the individual is socialized [1]. Sociali-
zation processes in a technological society are 
more and more formalized with a simultane-
ous weakening of humanization. At the same 
time, the individual remains the main source of 
humanization. Over time, the development of 
the individual leads him to an awareness of his 
natural inclinations. The goals of the individual 
are primarily focused on the activity develop-
ment of specific abilities. Further development 
of the individual leads him to self-awareness as 
a citizen, a member of society, inclusion in the 
life of society, the formation of his profession-
al competencies. Formed professional com-
petencies of an individual acquire a personal 
character. Professional self-determination in 
a technologized society becomes a fragment 
of the self-development process. Professional 
self-determination is carried out as the devel-
opment of self-knowledge of the individual. At 
the same time, professional self-understand-
ing, as socialization, contains elements of civ-
il formation.

Literature review
In modern scientific sources, in the study 

of an individual’s awareness of their com-
petencies, professional self-determination is 
widely represented [2]. Modern publications 
on the study of professional self-determina-

tion are based on the connection between the 
characteristics and nature of professional self-
determination with the personality traits of the 
student. The results obtained, characterizing 
the personality, are used in the design of sub-
sequent professional activities. The results of 
self-determination are used in the formation of 
the concept of “professional life”. The study 
of professional self-determination currently 
includes the following problems: the study of 
psychological readiness for professional self-
determination; study of psychology and types 
of professional personality; age characteristics 
of personal self-determination; the problem of 
the formation of legal capacity when choosing 
a profession; psychological and pedagogical 
diagnostics; expert assessment and monitor-
ing of the quality of education. It is noted that 
professional self-determination requires con-
tinuous renewal as an element of a dynamic 
socio-economic environment. Professional 
self-determination is becoming more and more 
relevant throughout a person’s professional 
life. At the same time, a person’s self-aware-
ness also develops. The launch of self-devel-
opment mechanisms activates a person’s own 
resources. 

In the context of the problem of profes-
sional self-determination, specific practical 
tasks: support, encouragement and assistance 
throughout the professional life; professional 
advice; technologies of psychological and 
pedagogical education; diagnostics of personal 
development. Research has shown that pro-
fessional self-determination is as continuous 
as personal development. [3]. The continuity 
of professional self-determination is studied 
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starting with vocational education [4]. Various 
types of activity are considered in the context 
of professional self-determination [5]. Self-
knowledge allows an individual to correlate 
the choice of profession with the awareness of 
his own individual natural data. Professional 
self-determination is presented as a complex 
process of self-knowledge, containing reflec-
tion and self-regulation and aimed at self-actu-
alization of the personality [6, 7]. Researchers 
explain the need for professional self-deter-
mination of young people by socio-economic 
transformations in the sphere of their future 
labor activity. Educators-researchers explain 
the requirements for the formation of personal 
characteristics of young people also with the 
requirements of new educational standards. 
Studies show that training that meets the vo-
cational guidance set by educational stand-
ards can be productive for the development of 
personal characteristics of young people. The 
analysis of the results obtained allows us to 
draw a conclusion regarding the satisfaction of 
young people with the chosen profession.

The analysis of the results showed that the 
subjects with low civic identity are character-
ized by extreme egocentricity and egocentric 
motivation, underdevelopment of self-regula-
tion functions, rigid thinking, and stereotypi-
cal behavior patterns. The authors come to the 
conclusion that the life of such individuals is 
aimed at achieving selfish goals without the de-
sire to engage in socially significant activities. 
Such a personality crisis leads to the fact that 
adolescents with an average level of civic iden-
tity experience an existential crisis caused by 
undefined social roles, undeveloped motiva-
tional, cognitive, volitional and moral aspects 
of their personality, as well as an external lo-
cus of control leading to low personal activity 
and civic position [8]; the problem of the pri-
ority of professional and social values   united 
in a person reveals the problem of professional 
and personal goals of an individual’s develop-
ment [9]. Since professional self-determina-
tion is performed as an element of personal 
self-knowledge, it leads to an awareness of the 
important personal qualities of an individual.

This property of self-determination makes 
it possible to take it into account when pro-
gramming the formation of professional com-
petencies. The study of the phenomenon of pro-
fessional self-determination makes it possible 
to identify important personal qualities [10]; 
the innovative potential of the individual. The 
personal formation of an individual in society 
can be initiated and supported by the education 
system. The problem of the possibility of influ-

ence is studied. The value of professional self-
determination, professional self-awareness for 
the formation of civil society is shown. edu-
cation system to focus, starting with the pro-
fessional identity of high school students. For 
such an influence, the education system must 
have a social order, taking into account spir-
itual and moral orientations [11].

The problem and purpose of the study
The most obvious rational, corresponding 

to the civilizational movement, technological 
transformations are necessary for the educa-
tion system, starting with the higher education 
system. The development and improvement 
of the scientific and technical society is asso-
ciated with its dehumanization. The develop-
ment of scientific and technical forms of life 
continues in society. The technologization of 
society creates such serious problems as the 
violation of human integrity and the exhaus-
tion of natural resources. Purpose of the study: 
to show the regularity of mastering the skills 
of professional self-determination at all stages 
of education and that the practice of profes-
sional self-determination fits into the solution 
of the problem of the dialectical development 
of society during the period of its technologi-
zation. Significant changes in the subsequent 
consistent development of society can be made 
in the process of moving towards self-knowl-
edge. The professional self-determination dis-
cussed in this study is a fragment of such self-
knowledge. In modern society, professional 
self-determination is becoming more and more 
significant and corresponding to its technologi-
cal transformations. A cognizing person in the 
world of modern science is immersed in two 
delimited, separated discourses: natural sci-
ence and social and humanitarian. The problem 
is to preserve the qualities of the humanistic 
direction in the process of technologization.

Research results and discussion
During the period of the scientific and 

technological revolution, from the end of the 
18th century, the division of the content of 
science into humanitarian and natural science 
begins [12]. N.D. Kondratyev at the beginning 
of the 20th century established a certain cor-
relation between the economic development 
of society and the level and direction of sci-
entific and technical ideas he mastered. The 
detected mutual influence includes the human 
factor. Conclusions N.D. Kondratyev points to 
a deep connection between the technical, eco-
nomic and humanitarian factors of human life. 
To establish a new economic and technological 
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order, the new generation needs to master new 
scientific and technical ideas. This task falls 
on the education system. To establish a new 
economic and technological order, the new 
generation needs to master new scientific and 
technical ideas. This task falls on the education 
system. Historically, the technologization of 
society, its economic structure, and the patterns 
established by N. D. Kondratyev at the begin-
ning of the 20th century are consistently re-
flected in the content, forms and methodology 
of education. As a result, the economic struc-
ture of society indirectly through technologiza-
tion influences the content of education, which 
is acquiring more and more scientific rigor, 
and the forms of education also become tech-
nologically rigorous. The implementation of 
technologization is increasingly dependent on 
the human factor. Technological changes that 
come in society with each new technological 
order are accompanied by an ever-increasing 
penetration of science into the life of society. 
The interrelation of technology and economy 
makes the social and humanitarian influence of 
the new technological order inevitable. At the 
same time, the problem of the integrity of edu-
cation remains unresolved. There is no noticea-
ble rapprochement between natural science and 
humanitarian knowledge, and the continuously 
continuing technologization of society divides 
them more and more [12]. S.Yu. Glazyev 
points out that by the beginning of the 21st cen-
tury, society had reached a technological maxi-
mum. As a result of the transformations caused 
by the scientific and technological revolution, 
changes in society led to saturation with sci-
entific knowledge and transformations. At the 
same time, economic transformations in soci-
ety have intensified. Socio-economic and new 
technological factors turned out to be deeply 
connected. This connection contributed to the 
maximum activation of the natural ontological 
capabilities of society. Representation of the 
development process in the form of 5 techno-
logical orders helps to assess the changes that 
have occurred in the public resource.

By the beginning of the XXI century. in 
the global development of civilization, techni-
cal sciences remain decisive. “Growing in the 
future limitations to the economic growth from 
the natural-ecological and socio-demographic 
factors can be overcome only through the de-
velopment and dissemination of fundamentally 
new resource-saving technologies. However, 
the industrial technology mode of production, 
ensuring a step increase in labor productivity 
is largely exhausted its growth potential” [13, 
p. 5]. Following in the mainstream of history 

through a sequence of technological orders, 
education has acquired and retains scientific 
and technological qualities as characteristic 
features. 

Until now, the socio-economic develop-
ment of society has been based on the devel-
opment of science and technology as a social 
force. In the context of the paradigm of tech-
nological paradigms, the new VI technologi-
cal order is characterized by a shift in content 
towards socio-humanitarian categories. How-
ever, in the conditions of an ever-increasing 
technicality of society, the strengthening of 
technical sciences does not give the desired 
economic result. Obviously, the problem lies 
in the violation of the integrity of the devel-
opment of a socio-humanitarian object, which 
is possible with the appropriate integrity of the 
scientific content of the core of the technologi-
cal order. Through the result of socio-economic 
development, society receives a certain signal 
about an imbalance in the content of scientific 
knowledge. This means that the contribution of 
science and technology in the form of scientific 
and technological knowledge should be sup-
plemented by the reflection of the human factor 
involved in the process of social development. 
Along with the technical sciences, cognitive 
sciences are coming to the fore. For the fur-
ther preservation of the scientific and technical 
direction in the system of knowledge that will 
shape the future society, it is necessary to in-
clude knowledge about the person himself, his 
intellect. Knowledge about the person creating 
technological innovations, the natural source 
of thinking – the intellectual resource of the 
individual, as well as the ways, methods and 
technologies of his intellectual development 
fall into the fundamental scientific core of the 
new technological order. The orientation of the 
education system to the emerging new techno-
logical order requires specifying the goals of 
education [14]. 

The scientific, technological and economic 
development of society sets a dual goal for 
education: to reveal more and more the natu-
ral nature of man, using new knowledge about 
man and the development of technologies of 
self-knowledge, and, secondly, using the natu-
ral intellectual abilities of man, to develop new 
technological ways of developing society. The 
first direction allows building an individual 
trajectory of development and actualizing the 
spiritual formation of a person. The techno-
logical direction requires the technologization 
of education itself. Qualitative development 
of appropriate educational technologies will 
serve to unify these goals. New educational  
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technologies, developed according to the 
model of an individual development trajec-
tory, are built on the foundation of the existing 
personality-oriented education paradigm. They 
can be defined as student-centered education 
technologies. In the direction of technologiza-
tion, while remaining on a personality-oriented 
platform, models of professional self-determi-
nation are being developed.

Social and humanitarian aspects hold great 
promise in the development of educational 
technologies. The technologization of educa-
tion is becoming a natural condition for the 
coordination of an intellectually developing 
person, his abilities and a society that is at a 
high level of intellectual and technological de-
velopment. A person’s cognitive development 
leads him to professional self-determination 
when choosing an individual trajectory for his 
own development and education.

Conclusions
The consistent assimilation of the scientific 

and technological direction by society in the 
process of its life gives rise to contradictions 
caused by the violation of the law of the natural 
integrity of man. In the education of a modern 
person, the violation of integrity begins with the 
separation of natural science knowledge from 
humanitarian. An active search for the funda-
mental principles of the integrity of human life 
in nature shows the impossibility of completing 
the science of nature without taking into account 
the fact that man is a part of nature.

Recognition of the integrity of man is pos-
sible provided that the science of spirit be-
comes part of the science of nature. The next 
necessary step to ensure the integrity of the 
view on scientific research is the methodo-
logical convergence of scientific areas: natural 
science and humanitarian. It is known that the 
integration of historically separated branches 
of knowledge is most effective on the basis of 
scientific methodology. This direction of scien-
tific development means that the methodology 
of the exact sciences, which is outstripping in 
its development, is smoothly moving to the 
sciences of man: the psychology of personality 
and the science of education.

The emerging third step in the movement 
towards the integrity of science, as well as to-
wards the integrity of man, reveals and asserts 
the fundamental role of the subject in the study 
of man, his education and interaction between 
man and nature, for understanding that knowl-
edge is a form of human life in nature.

Subject-oriented technologies remain es-
sential for the formation of professional com-

petencies of specialists. Deepening into the 
competence-based approach can lead to its 
rejection by the individual’s intellectual sys-
tem, if the development of competencies is 
not meaningful, but imposed from the outside. 
Mastering professional competencies can serve 
the personal development of an individual with 
a conscious choice of a profession based on the 
principle of professional self-actualization.

Existing modern technologies provide per-
sonal development in the educational process. 
In such conditions, a conscious choice of pro-
fession and the improvement of competence 
are also aimed at preserving the natural quali-
ties of the individual. Modern socio-economic 
research shows that the human factor is becom-
ing more and more decisive in scientific and 
technological projects that determine the future 
of society. Professional self-determination is a 
fragment of self-knowledge. Its value for the 
individual is not only in the fact that the indi-
vidual studies himself, but also in the lack of 
alternatives to such a path. The goals formu-
lated within the psychological system of a per-
son, by the subject himself, will be achieved 
by him more successfully. For society, such 
a personality-oriented path is important as 
an additional source of natural energy on the 
path of its development, achieved as a result 
of the technologization of society. Despite the 
fact that the industrial-technological mode of 
production, providing a stepwise increase in 
labor productivity, has largely exhausted its 
growth, the potential and resource for devel-
opment remains in the individual. Professional 
self-determination becomes the tool on which 
the quality of the development of society’s hu-
manitarian resource depends.
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DISABLED CHILDREN AND EDUCATION  
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University), Dubna, e-mail: bufalova99@mail.ru, ol_savvateeva@mail.ru
Modern education should be accessible to all categories of students. This article discusses the problem of edu-

cation for sustainable development of children with disabilities. Among the most common violations of children’s 
health, one can name disorders of psychophysical, speech, hearing, vision and musculoskeletal system, and they are 
considered by the authors. Children with disabilities are, first of all, young members of society who have the same 
needs as all other people around them. They should lead a life that is as close as possible to the life of a normal child, 
be able to learn in a favorable environment for them with the prospect of increasing the effectiveness of learning out-
comes. Opportunities for education in children with disabilities are often not lower than ordinary children, but most 
often they require a special approach and selection of teaching and upbringing methods. The field of education for 
sustainable development and the natural sciences is very favorable for all children, and health features are unlikely 
to be an obstacle to the growth of knowledge, skills and abilities among the younger generation.

Keywords: environmental education, teaching of children, health development features, visual impairment,  
hearing impairment, musculoskeletal system dysfunction

Any person who has a defect in physical 
development can, under appropriate condi-
tions, become a full-fledged person, develop 
spiritually and be able to provide for himself 
independently. A child with health problems is 
a special person who needs a special approach. 
Education for sustainable development is one 
of the blocks of general education, it cannot 
be an exception in the approaches to its imple-
mentation, this is an urgent requirement of to-
day for every person, regardless of his physical 
condition. When planning upbringing, training 
and education programs in the field of sustain-
able development, it is very important to take 
into account the types of physiological disor-
ders in the development of children and apply 
appropriate methods and approaches that will 
greatly increase the effectiveness of the pro-
cess and its results [1, 2].

The aim of this work is to analyse the main 
types of physical health disorders of children in 
order to identify key aspects in planning educa-
tion activities for sustainable development.

The basic methods and materials in the 
preparation of work are a descriptive method, 
which includes the study of various sources of 
information; a theoretical method that includes 
analysis, synthesis and generalization of mate-
rials; as well as the results of the authors’ prac-
tice in 2017-2020, obtained during work with 
children of different age groups in pre-school 
educational institutions and secondary schools 
in Dubna, Moscow region, in the process of 
conducting classes and science lessons.

Research results and discussion
Modern education should be accessible to 

all categories of students [3, 4].
A teacher/teacher should not think that he 

is working with “limited” children.

– psychophysical infantilism (immaturity 
of the emotional-volition sphere);

– speech disorders (primarily severe);
– visual impairment
– hearing impairment
– impairment of musculoskeletal functions 

(ODA);
– Down’s syndrome.
This paper will look at these groups of vio-

lations and approaches to working with chil-
dren suffering from them [2, 5].

Mental features of children with immaturi-
ty of the emotional-volition sphere. Emotional-
willed sphere is the properties of a person that 
characterize the content, quality and dynamics 
of his emotions and feelings.

Disruption of the emotional-volition sphere 
is manifested in the increase in emotional ex-
citability, hyperesthesia, increased exhaustion 
of the nervous system. Younger children may 
also have disturbed sleep. Such excitability can 
occur under the influence of tactile, auditory 
and visual stimuli. Children with emotional 
and volitional disorders have frequent mani-
festations of emotions such as anxiety, anxiety, 
perceived, impressionability and a large num-
ber of fears. Such children may experience low 
self-esteem, as they expect a negative attitude 
from others. When working with such chil-
dren, it is important to adjust their self-esteem 
and create conditions in which the child will 
not feel pressure. When conducting classes it 
is desirable to spend with the child games and 
exercises in which he can draw. It is important 
to create situations in which the child will be 
able to cultivate their strong-willed qualities, 
preferably to use game forms [6].

Currently, the number of children with 
similar violations is increasing every year. 
Most likely, the rapid digitization of society, 



EUROPEAN JOURNAL OF NATURAL HISTORY № 1, 2021

25Geographic sciences

the growing employment of adults in families, 
physical factors of the environment and so on 
have a negative impact here. In conducting 
classes on natural science, we often use visual 
methods and techniques, especially for the re-
flection of preschool children. However, these 
methods can be considered justified for virtu-
ally any age.

Mental features of children with speech im-
pairments. Speech function is directly related 
to the formation of higher mental functions.

If a child has a lack of visual perception, he 
has a scant understanding of the world around 
him and a slow perception of words. It is best 
for such children to work in private so that they 
are not distracted.

Phonemastic hearing disorders often have 
a high degree of sensitivity to different sounds. 
These children may not even understand their 
own name. There are times when the child un-
derstands the words, but is lost and can not un-
derstand them in sentences. It is important for 
the teacher to explain the material using simple 
words, simple sentences. It is also necessary to 
find out from parents how they communicate 
with the child, and to build classes in a similar 
way [7].

Psychological features of visually impaired 
children. Vision is the most powerful source of 
information about the outside world: through 
it a person receives up to 90 % of information.

It is important to understand that the be-
havior of a child with visual impairment is very 
different from the behavior of children with 
typical developmental disabilities. The Ameri-
can psychologist Robert Plutchik believed that 
people with vision problems should use pro-
tection mechanisms more than ordinary people 
when conflicts arise. But studies have shown 
that everything is exactly the opposite: chil-
dren with visual impairments are more adapted 
to the social environment.

In these children, involuntarily impaired 
attention, they can constantly switch their at-
tention to different activities or vice versa, 
have a low level of attention switching. Also, 
they are characterized by rapid forgetting of 
the learned material, so it is necessary to re-
peat the passed material. In addition, these 
children are physically unable to memorize 
large amounts of information, so it is recom-
mended to hold environmental classes lasting 
15-20 minutes [1, 8, 9, 10].

Large font and color pictures should be 
used in presentation materials, as color pro-
vides additional information to the shape of the 
images. To work more effectively with chil-
dren with such impairments, it is better to use 

additional lighting to better see the device on 
which the material is presented and the items 
used in the class. Writing assignments should 
be given more time than you would with ordi-
nary children.

Psychological features of children with 
hearing impairments. There are two groups 
with this violation: hard of hearing and inau-
dible people.

Children with hearing impairments have a 
peculiar perception of people and the develop-
ment of attention. Having this violation, peo-
ple from childhood learn to know the world 
through vision. That’s why you need to use as 
many visual images as possible when learning. 
When explaining should make small pauses 
between sentences and questions, speak slowly 
and clearly. Presentations recommend dupli-
cating speech and using credits in videos. For 
such children, tactile, tactile sensations are im-
portant, so you should use as much visual and 
illustrative material as possible. Such children 
are often closed in themselves, it is difficult 
for them to communicate with other people, 
so the teacher needs to be in a good mood and 
demonstrate benevolence. Visual contact is ex-
tremely important when talking. When using 
game forms, it is important to take into account 
that children with hearing impairment have 
reduced feelings of spatial orientation, so you 
should not play too mobile games (to avoid in-
jury) [1, 4, 11, 12].

Psychological features of people with im-
paired musculoskeletal function (ODA). In 
musculoskeletal disorders, children with these 
disorders may have difficulty manipulative ac-
tivities and writing. They are characterized by 
specific abnormalities in mental development, 
such as impaired active work attention.

Children with ODA disabilities need to 
create an individual curriculum or study in 
small groups, taking into account the views 
of parents and other educators. Sharp move-
ments can cause spasms of different nature, 
so you should avoid sharp external influences. 
These children often perform tasks slower than 
normal children, so games for time and with 
a competitive component are not always suit-
able. However, it should be noted that children 
with ADA disorders may have the most signifi-
cant differences within their morbidity group 
from all the physiological abnormalities con-
sidered [1, 7, 13].

Psychological features of people with 
Down syndrome. Down syndrome is a form 
of genomic pathology. With her, usually the 
karyotype is represented not by 46 chromo-
somes, as usual, but by 47. Unfortunately, this 
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pathology is frequent. The external manifes-
tations of Down syndrome are maxillofacial 
disorders, dysplastic changes in the skeleton, 
hypotension, and visual disturbances. Typical 
developmental features also include impaired 
perception sensors, delayed motor develop-
ment, specific thinking patterns, and profound 
speech underdevelopment. In general, we can 
say that teaching such children in schools is 
very difficult. The main problems in training 
are the following features:

1. imagination. Children can perceive im-
ages only visually, it does not appear in their 
heads. Children are able to correlate parts of a 
drawing and, however, cannot combine them 
into a whole image;

2. behavior. The behavior of children with 
this syndrome is obedient, even a little willing 
to obey. However, their mood changes rapidly, 
from lethargic to excited. Various behavioral 
disorders can also occur;

3. emotions. For children with Down syn-
drome, basic emotions such as fear, joy, sad-
ness, fear are noted, but complex emotions 
such as surprise or embarrassment are absent 
and are difficult to recognize even in other peo-
ple. They do not know how to envy, be angry 
for a long time, take revenge. Both adults and 
children with Down syndrome know how to be 
happy, they are created that way;

4. personality. Children with Down syn-
drome are characterized by imitativeness and 
suggestibility. Some children show qualities 
such as self-centeredness or excessive accu-
racy. Due to the fact that these children are 
emotional, communicative, they can be helped 
if they are persistently and kindly dealt with.

It is important to remember that “syn-
drome” and “disease” are different things. 
Children with this syndrome need competent 
psychological and pedagogical correction and 
are quite amenable to it. But it is necessary to 
start the correction as early as possible. In other 
words, children with Down syndrome can de-
velop and study normally in a regular school, 
but specialists must prepare them for this.

Distance learning and children with dis-
abilities. In connection with the current epide-
miological situation, it is necessary to answer 
the question whether children with disabilities 
can engage in distance learning.

Doing tasks with your child at home, it is 
important to remember that his attention quick-
ly switches and he can not sit for a long time 
on one case. Every 15-20 minutes it is neces-
sary to carry out charging, small games, make 
changes. It is necessary to recreate as much as 
possible for the child school everyday life, that 

he did not feel additional stress and pressure. 
It is also necessary to understand that a child 
with a disability will not quickly assimilate the 
material and move forward. Lessons with him 
at home is better to build so that the child more 
repeats after the parent, was able to touch ob-
jects. In other words, it is necessary to fix the 
heard material tactilely and visually.

Distance learning and children with dis-
abilities. In view of the current epidemiologi-
cal situation, the question of whether children 
with disabilities can be engaged in distance 
learning needs to be answered. Most children 
with disabilities do not have this work regimen 
because they cannot work at the same speed 
as other children. Also, in such children it is 
very important in learning live communica-
tion, without which the child is lost and can not 
concentrate. Therefore, during the quarantine 
period, parents have a very serious responsibil-
ity. They will have to act as not only a parent, 
but a teacher and a friend.

Doing tasks with your child at home, it is 
important to remember that his attention quick-
ly switches and he can not sit for a long time 
on one case. Every 15-20 minutes it is neces-
sary to carry out charging, small games, make 
changes. It is necessary to recreate as much as 
possible for the child school everyday life, that 
he did not feel additional stress and pressure. 
It is also necessary to understand that a child 
with a disability will not quickly assimilate the 
material and move forward. Lessons with him 
at home is better to build so that the child more 
repeats after the parent, was able to touch ob-
jects. In other words, it is necessary to fix the 
heard material tactilely and visually.

Games for children with disabilities. The 
game is a very important part of the life of not 
only the child, but also the adult. Therefore, it 
is worth resorting to game methods of teaching 
children with disabilities.

For children of preschool age, the game 
“zoo” is perfect. It will help not only to learn 
animals, but also to develop imagination, cor-
rect emotional isolation and help the child to 
be liberated in movements. The essence of the 
game: the presenter stands in front of a group 
of children or a child, mentally puzzles the ani-
mal and begins to show it, repeating the char-
acteristic movements for him. Once the child 
guesses, he becomes the leader and will show 
the animal.

Another interesting game is called “Rein-
carnation.” It is aimed at developing creative 
thinking, unincoalized movements and can 
carry a wonderful educational character. The 
essence of the game: the child is offered to re-
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incarnate in some animal or swap roles with 
someone, for example, to become a mother and 
lose this role. After playing the role, it is neces-
sary to discuss with the child what he felt, why 
he behaved like that, whether he liked it, etc.

A game designed to teach a child to get out 
of conflict situations is called “What are you 
going to do?”. The essence of the game: the 
presenter comes up with life situations and asks 
the child what he would do and why. This will 
help not only teach the child how to act, but 
also help explain what is good and what is bad. 
It is better to play such a game individually.

To develop tactile memory, you can play 
with your child in the game “Guess what the 
object is.” The essence of the game is that the 
presenter puts in a bag a lot of items. The child 
should put his hand in the bag, grope one ob-
ject, describe it and try to guess what it is. If the 
child is shy, you can help him by asking ques-
tions about the shape, structure, size. 

These games can be used in between ac-
tivities or just in everyday life.

Also, for children with health features for 
normal learning, it is important what kind of 
environment surrounds them both at home and 
outside. If the child is stressed, it can aggravate 
his condition. Therefore, it is important for par-
ents to try to always be friendly, support the 
child and communicate with him. It is impor-
tant that the child grows up in a comfortable 
environment for him and does not experience 
psychological pressure. Since for such children, 
any changes can also cause stress and anxiety, 
it is important to talk with the child about plans 
not only for the week, but also for the troubled 
ones. Psychologists have proven that children 
who feel support and understanding from their 
parents deal with stress more easily.

Conclusion
Despite some limitations in approaches 

and methods to engage in sustainable devel-
opment classes, children with disabilities tend 
to respond very positively to environmental 
aspects, absorb knowledge and engage in the 
mysteries and beauty of nature. In addition, 
classes of natural science orientation help 
to develop intelligence, aesthetic taste and 
creativity, in the presence of motor forms of 

training (even small intensity and amplitude) 
strengthen health, increase self-esteem, pro-
mote personality, determination of the life per-
spective of a small person.
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This scientific article is dedicated to a very relevant medical problem, since, inspite of the fact that of modern 
medicine has great advances and achievements, glioblastomas of the central nervous system are still one of the most 
dangerous and common primary malignant tumors. Patients with cerebral glioblastomas are characterized by a poor 
prognosis and a high mortality rate, which also makes this topic relevant. The etiology, risk factors, mechanisms of 
carcinogenesis of this tumor still are not completely clear. The article considers brief historical data, modern infor-
mation about the clinical and morphological characteristics of glioblastomas, data on morbidity and mortality, cur-
rent WHO classifications, known facts about the etiology, pathological anatomy, methods of diagnosing this tumor, a 
modern molecular classification is given. In addition, the currently known data on the main biomarkers, tumor stem 
cells, and modern methods of glioblastoma treatment are considered. The article focuses on a detailed macroscopic 
and microscopic description of this malignant tumor, compares three histological types of glioblastomas: giant cell 
glioblastoma, epithelioid glioblastoma and gliosarcoma. The newest methods of radiation therapy, chemotherapy, 
and the possibility of surgical intervention are discussed.
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Glioblastomas are the most aggressive and 
common malignant brain tumors and have the 
lowest survival rate compared to other malig-
nant tumors of the central nervous system [1]. 
The tumor develops from glial cells of nervous 
tissue, mainly from astrocytes, is characterized 
by clinical, morphological, molecular genetic 
heterogeneity, and constitutes the majority of all 
primary brain tumors in adults. Glioblastomas 
can be found in the cerebral hemispheres, in 
the cerebellum, and in the brainstem. The most 
common symptoms are seizures, headaches, 
and neurological disorders associated with the 
glioblastoma location [2]. Despite the latest ad-
vances in medicine, risk factors, etiology and 
mechanisms of carcinogenesis of glioblastomas 
have not yet been completely under-stood. Ac-
tual predictive and prognostic markers of the 
malignancy are currently being investigated, 
and a search for potential effective biomarkers, 
new approaches to treatment, targeted drug ther-
apy is very important. These factors, as well as 
the high mortality rate from this oncological dis-
ease, make glioblastomas relevant for research.

The history of glioblastoma 
In 1856 – 1865, Rudolf Ludwig Karl Vir-

chow described neuroglia, characterized and 
divided gliomas into highly differentiated and 
poorly differentiated tumors. In 1926, Persival 
Bailey and Harvey Cushing published «A clas-
sification of the tumors of the glioma group on 
a histogenetic basis with a correlated study of 
prognosis». The authors categorized all studied 
gliomas into 13 groups based on microscopy 
and patient survival rate, and for the first time 
identified spongioblastoma multiforme as a 
separate tumor due to its specific cellular struc-
ture. By the 1940s, it had become better known 
as glioblastoma multiforme [3].

In 1938, Hans-Joachim Scherer put forward 
hypothesis according to which glioblastomas 
were divided into primary and secondary tu-
mors. In 1979, the World Health Organization 
published the first edition of the «WHO clas-
sification of tumors of the central nervous sys-
tem». 26 centers consisting of 300 pathologists 
from all over the world took part in preparing 
this work. The last WHO edition including the 
modern knowledge about tumors of the central 
nervous system was published in 2016 [3].

Morbidity and mortality
In 2020 Central Brain Tumor Registry of 

the United States (CBTRUS) was prepared a 
report that contains statistical data on primary 
brain tumors, including glioblastomas.

According to these data, glioblastoma 
makes up 48.6 % of all malignant tumors of the 
central nervous system and 1.59 times more 
common among men than women. The sur-
vival rate for glioblastoma was 8 months – the 
lowest rate among primary malignant tumors 
of the central nervous system [1].

Glioblastoma makes up 57.7 % of all glio-
mas, while the incidence rate is 3.23 cases per 
100,000 population. It is more common in old-
er people and is diagnosed at the age of about 
65. The tumor is more often detected in urban 
areas than in rural areas, and the incidence is 
about 2 times higher in whites than in afro-
americans. According to predictions there will 
be 2,970 people suffering from glioblastoma in 
the USA by the 2021 year [1]. 

In addition to the USA, the incidence of 
glioblastoma is also high in Canada, Australia, 
Northern and Western Europe [4]. 

Unfortunately, annual statistics on the in-
cidence of specific types of primary malignant 
brain tumors is not maintained in the Russian 
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Federation. According to the statistics of 2000-
2011, which was kept in in the Arkhangelsk re-
gion, glioblastoma accounted for 26.6 % of all 
primary tumors of the central nervous system 
in 2000-2011 [5].

It should be taken into account that ma-
lignant brain tumors are a significant source 
of morbidity. Regional differences in the in-
cidence, risk factors and duration of glioblas-
toma may help to understand the etiology and 
pathogenesis of the disease.

Classification
All glioblastomas can be divided to groups 

due to 4 degrees of malignancy. Genetically, 
according to the mutations in the IDH1 and 
IDH2 genes, glioblastomas are divided into 
3 types. The first type is IDH-wildtype glio-
blastoma, which occurs in 90 % of cases and 
prevails in patients over 55 years of age. Clini-
cally defined as a primary tumor that can occur 
de novo. The second type, IDH-mutant glio-
blastoma, occurs in 10 % of cases and predomi-
nates in young people. Clinically, IDH-mutant 
is defined as a secondary tumor, which is usu-
ally preceded by a diffuse glioma of lower 
severity. The third type is NOS glioblastoma. 
This type is a reserve for those cases when, 
for certain reasons, studies on the IDH1 and 
IDH2 genes have not been carried out [6].

Glioblastoma IDH-wildtype is histologi-
cally subdivided into 3 subtypes: giant cell 
glioblastoma, gliosarcoma, and epithelioid 
glioblastoma. The latter is a relatively new 
subspecies of glioblastomas. All IDH-wildtype 
glioblastoma subtypes are characterized by the 
same approaches for treatment [7].

Etiology
The causes of glioblastomas are not com-

pletely studied. The most well-known factor is 
the effect of ionizing radiation on the central 
nervous system, and it should taken into ac-
count that the disease occurs after several years 
or decades. Also proven reasons that lead to an 
increased risk of developing glioblastomas are 
following: single nucleotide polymorphisms, 
high growth, high socioeconomic status, muta-
tions in anti-oncogenes [8, 9].

Genetic diseases such as Recklinghausen’s 
disease, Bourneville’s disease, Li-Fraumeni 
syndrome, retinoblastoma and Turco’s syn-
drome increase the risk of glioblastoma forma-
tion [8, 10].

There is no precise information, which can 
prove that smoking, alcohol or drug use, and 
the use of cell phones increase the risk of de-
veloping glioblastomas [8].

Pathomorphology:  
macroscopy and microscopy

During macroscopical examination we 
can observe the diffuse location of the glio-
blastomas in the brain parenchyma. Most of 
the tumors do not have clear boundaries with 
normal cerebral tissues. Glioblastomas of IDH-
wildtype is characterized by a straw-colored 
necrotic center, yellowish patches that are con-
nected with myelin breakdown, and hemor-
rhages. These changes, as a rule, are not typi-
cal for IDH-mutant glioblastoma. Sometimes 
the tumor can cross the corpus callosum, then 
it takes the shape of a butterfly (so named but-
terfly glioma). Gliosarcoma has a well-defined 
border due to the high content of connective 
tissue [11, 12].

The changeable appearance of glioblasto-
mas is considered to be their peculiarity, since 
in some areas the tumor is soft and yellow, in 
other areas it is hard and white. Sometimes ar-
eas of cystic degeneration and hemorrhage are 
detected in the tumor tissue [13].

The main microscopic features of glioblas-
tomas are following: necrosis, mitotic activity, 
poorly differentiated glial cells, and vascular 
proliferation. The pathomorphology of glio-
blastomas is very changeable, therefore, in the 
literature, one can find the term «glioblastoma 
multiforme» [11].

Giant cell glioblastoma is characterized by 
huge multinucleated (from 1 to 20 nuclei per 
a cell) tumor cells with size up to 400 μm and 
sometimes by an abundant network of reticu-
lar fibers is revealed. The nuclei, as a rule, are 
angular and contain prominent nucleoli and cy-
toplasmic inclusions. Perivascular glued lym-
phocytes are sometimes present. This type of 
glioblastoma is more limited and is most often 
localized subcortically in the temporal and pa-
rietal lobes. It is the reason why it is sometimes 
confused with metastases or meningioma, if 
the tumor is localized on the dura mater. The 
diagnostic problem is pleomorphic xanthoas-
trocytoma (RCA), which also contains giant 
cells and is located peripherally. But it should 
be remembered that RCA contains eosinophils 
and a lot of xanthomatous cells [14].

Gliosarcoma contains a «sarcomatous» 
component. If there is a lot of this component, 
then the tumor looks like a delimited dense 
mass with a homogenous contrast. Its distinc-
tive feature is a two-phase structure, consisting 
of gliomatous and mesenchymal differentia-
tions. The glial part looks like a typical glio-
blastoma, and the mesenchymal part resembles 
a fibrosarcoma patterns with densely packed 
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long bundles of spindle-shaped cells, looking 
like herringbone structures. The sarcomatous 
component often is characterized by nuclear 
atypia and consists of multiple mitoses and ne-
crosis. It is formed by the reticular network, in 
which the glial elements are clearly delimited 
from the sarcomatous areas, and can be repre-
sented by such additional lines of mesenchymal 
differentiation as cartilage, bones and muscles. 
The diagnostic problem is the infiltration of a 
typical glioblastoma into the soft, arachnoid 
and dura mater, which can lead to a miscon-
ception about gliosarcoma, since the tissue is 
represented by a large number of collagen ele-
ments. Tumors with peripheral adhesion to the 
dura mater, it is similar to a meningioma, as 
well as giant cell glioblastoma [14, 15]. Glio-
sarcoma is more common in the temporal, pari-
etal and frontal lobes of the brain [16].

Epithelioid glioblastoma is characterized 
by the presence of epithelioid cells, an interme-
diate neuropil, a clear cell membrane, eosino-
philia, Rosenthal fibers, and a laterally located 
nucleus. Microscopy also shows necrosis, but 
not of the palisade, but of the zonal type [11].

Morphologically, glioblastomas of the 
IDH-wildtype and IDH-mutant types are simi-
lar. However, in IDH-mutant glioblastoma, ar-
eas of ischemic, palisade necrosis are observed 
much less frequently, and oligodendroglioma-
like components are much more frequent, they 
are mainly located in the frontal lobes of the 
brain, and glioblastomas with no mutations in 
the IDH-1 genes are characterized by necrosis 
without pseudopalisades, vascular in the form 
of garland-like growths and a large number of 
necrosis [11, 17].

Neurodiagnostics
On CT and MRI, glioblastomas tend to have 

large and irregular shape. Central necrosis is 
well defined. The distinguishing feature of gi-
ant cell glioblastoma is its annular appearance. 
It is easy to confuse it with metastasis. Gliosar-
coma is well demarcated and has a dense tex-
ture. Epithelioid glioblastoma is characterized 
by a dense texture and sometimes the presence 
of cysts, hemorrhages. Central necrosis is not 
typical for IDH-mutant glioblastoma [11, 18].

Molecular classification
Since glioblastoma is a very aggressive and 

complex disease, its molecular classification is 
very important for understanding of carcino-
genesis, the search of new approaches for treat-
ment, target therapy possibilities. Histological 
classification cannot distinguish all character-
istics of glioblastomas. Classification based on 

gene expression profiling can explain the clinic 
and help with treatment. Thus, some glioblas-
tomas are sensitive to radiochemotherapy, 
while others, on the contrary, are resistant [19].

Using a molecular genetic methods for 
brain tumor examination in 2006, three molec-
ular subtypes of glioblastoma were identified. 
They were named according to the genes that 
characterize each group: proneural, prolifera-
tive, and mesenchymal. The proliferative sub-
type exhibited overexpression of proliferation 
markers, mesenchymal tumors – overexpres-
sion of angiogenesis markers, proneural tumors 
expressed genes associated with the process of 
neurogenesis. The latter had a higher survival 
rate compared to other subclasses. 

In 2010, a classification was created using 
unsupervised hierarchical cluster analysis, re-
sulting in four clinically significant subtypes of 
glioblastomas characterized by abnormalities 
in the PDGFRA, IDH1, EGFR and NF1 genes. 
These are proneural, neural, classical and mes-
enchymal subtypes, respectively. The proneu-
ral class consists mainly of oligodendroglial 
cells and has a better prognosis. Neural glio-
blastomas show connection with oligodendro-
cytes and astrocytes. They also contain genes 
connected with neurons. The classical group 
demonstrates a connection with the astrocytic 
line. The mesenchymal class exhibits a mesen-
chymal phenotype and expresses Schwann cell 
markers and microglial markers [20]. 

Major biomarkers for glioblastomas 
In modern oncology the different biomark-

ers are described. They are certain genes, DNA 
and RNA molecules, proteins, enzymes, anti-
gens, and other cellular and biological products 
that can be detected at various stages of carcino-
genesis, with therapeutic effects. In accordance 
with the type of biomolecules and methods 
of their detection, genomic, transcriptomic, 
and metabolic factors (immunohistochemi-
cal, biochemical and others) are distinguished. 
Biomarkers can be divided into diagnostic and 
clinical which includes prognostic and predic-
tive. There are factors that can simultaneously 
have both prognostic and predictive properties. 
At present the following biomarkers for glio-
blastomas are known:

1. O6-methylguanine-DNA methyltrans-
ferase (MGMT) – encodes proteins that are 
consumed during DNA repair. It is responsible 
for the sensitivity of the tumor to temozolo-
mide; therefore, its high activity is the reason 
for ineffective chemoradiation therapy [21].

2. Epidermal growth factor receptor 
(EGFR) – controls high tumor proliferation, 
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converts extracellular signals into cellular re-
sponses. It very often undergoes amplifica-
tion, which leads to its increased expression. 
It is a hallmark of glioblastomas. Its activa-
tion leads to excessive proliferation of tumor 
cells [22, 23].

3. Platelet-derived growth factor recep-
tor alpha (PDGFRα) – overexpression of this 
marker leads to abnormal and uncontrolled cell 
growth [22].

4. Isocitrate dehydrogenase (IDH) is an 
enzyme whose main function is to catalyze 
the process of oxidative decarboxylation in 
the Krebs cycle. Mutations in the IDH1 and 
IDH2 genes are one of the main prognostic 
factors in the diagnosis of glioblastomas. They 
lead to inactivation of some protooncogenes 
and destabilization of the cell genome [22, 23].

5. Tumor protein P53 – is a tumor suppres-
sor of proteins that regulate apoptosis and par-
ticipate in some mechanisms of the cell cycle. 
Performs various functions in suppressing tu-
mor growth. Mutations in the P53 gene play an 
important role in carcinogenesis [21].

6. MicroRNA (miRNA) is a short non-cod-
ing RNA molecule that plays an important role 
in the development and progression of a tumor. 
It gives more than 90 % specificity in the detec-
tion of glioblastomas [22]. 

Glioblastoma stem cells
Glioblastoma stem cells maintain its resist-

ance, renewal, and invasion and have a specific 
set of markers. Research results have shown 
that CD133, CD95, Sox-2, Nanog, nestin are 
especially reliable markers. They all have pre-
dictive value. Glioblastoma has a heterogene-
ous structure, which can be divided into a zone 
of support for proliferation, invasion and hy-
poxia. It is described that there are 2 popula-
tions of glioblastoma stem cells, depending on 
the zones: supportive and invasive. The sup-
portive population regulates the renewal and 
proliferation, the invasive one – the progres-
sive growth of the tumor. Zones of population 
support and invasion can pass into each other, 
changing the phenotype of glioblastoma stem 
cells. Further research into glioblastoma stem 
cells may improve understanding of the mech-
anisms of tumor progression and develop new 
effective treatments [24].

Treatment
The standard treatment for patients with 

glioblastoma consists of surgical removal of 
the tumor, radiation therapy, and chemother-
apy. The key ingredient in the treatment of 
globiastomas is surgery. Intraoperative MRI, 

neuronavigation, ultrasound and fluorescence 
surgery provide the safest and greatest surgi-
cal resection. Complete resection is possible 
with fluorescence imaging of the tumor using 
5-aminolevulinic acid. Under blue light, the tu-
mor tissue becomes red, but normal tissue does 
not change color. Also, thanks to ICG angiog-
raphy, injuries associated with vascular dam-
age can be avoided [25].

If the tumor is inoperable due to certain 
contraindications, then stereotaxic biopsy 
may be performed for histological diagnosis, 
but the risk of a false negative result stands at 
25 % [26].

Radiation therapy is one of the main treat-
ments for glioblastomas and is usually given 
in conjunction with chemotherapy. Thanks 
to focal, fractional, and brachytherapy treat-
ments have become safer and more effective. 
Focal radiation therapy consists of irradiation 
of 2-3 cm covering the tumor. During brachio-
therapy, after resection of glioblastoma, a radi-
oactive isotope is inserted into the tumor cavi-
ty, which provides minimal radiation to normal 
brain tissue. Focal radiation therapy consists of 
irradiation of 2-3 cm covering the tumor. Dur-
ing brachiotherapy, after resection of glioblas-
toma, a radioactive isotope is inserted into the 
tumor cavity, which provides minimal radia-
tion to normal brain tissue [27].

The standard of chemotherapy is the use of 
temozolomide at a dose of 75 mg / m2 on an 
empty stomach 2 hours before radiation ther-
apy and on an empty stomach in the morning 
without radiation therapy. It causes lymphope-
nia, increases the number of regulatory T cells, 
and improves dendritic cell function [28, 29].

In the near future, along with the standard 
treatment for glioblastomas, it will be pos-
sible to use vaccines. The DCVax-L vaccine 
has passed Phase 3 clinical trials. It is admin-
istered 6 times in the first year and 2 times in 
the second year and can be combined with 
other drugs. The median overall survival after 
surgery was 23.1 months, while the median 
overall survival without vaccine after surgery 
was 15-17 months. Of 331 patients, side effects 
were identified only in 7 patients [30].

Supportive сare
Glioblastoma patients often have progres-

sive neurologic symptoms due to the tumor 
itself and difficult treatment. This reduces the 
standard of living, complicates labor activity.

Seizures occur in up to 80 % of patients 
during the course of the disease, which requires 
antiepileptic therapy, while the dosage of drugs 
must be minimized to avoid side effects. The 
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use of antiepileptic drugs is not recommended 
unless the patient has seizures.

Glioblastoma increases the risk of throm-
boembolism due to increased activation of 
blood clotting factors. Treatment is usually 
lifelong with heparin [7].

Conclusion
Thus, modern medicine does not stand still 

and offers more and more new methods of di-
agnosis and treatment of such an aggressive 
and widespread tumor disease as glioblastoma. 
Scientists have managed to improve the overall 
survival of patients with glioblastoma, but it still 
has an extremely low survival rate. The key to 
the treatment of glioblastomas is maximum tu-
mor removal, made possible by discoveries such 
as fluorescence imaging of the tumor and ICG 
angiography. Newer types of radiation therapy 
such as focal radiation therapy, fractionated radi-
ation therapy and brachiotherapy have increased 
the life expectancy of patients after surgery. An 
important role is played by palliative care, with 
the help of which it is possible to increase the 
duration and quality of life of patients. 

Currently, great progress can be associ-
ated with understanding the molecular genetic 
mechanisms of carcinogenesis during the de-
velopment of glioblastomas, with the search 
for effective biomarkers and targeted drugs for 
their treatment.
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High risk human papillomavirus infection is the most common sexually transmitted infection due to the latest 
report of the WHO. About 90 % of all cervical cancers are caused by human papillomavirus, meanwhile about 30 % 
of oropharyngeal carcinoma’s new cases are presented with HPV-positive status, and its percentage’s still growing. 
The abovementioned facts indicate that in the modern world there is a need for more detailed study on the issue 
related to the carcinogenic effect of human papillomavirus. This article focuses primarily on the main issues of HPV 
carcinogenic effect in the mucous membrane of oropharynx, revealing the main characteristic features of immuno-
logical landscape, gene expression profile and its significance in the context of 5-years overall survival. These data 
explains the importance of cellular and humoral immunity in the development of the proinflammatory antitumor 
environment and suggests information about the influence of the gene expression levels for the long-term prognosis 
of patients diagnosed with pathology of HPV-positive oropharyngeal squamous cell carcinomas.

Keywords: high risk human papillomavirus, oropharyngeal squamous cell carcinoma, gene expression profile,  
T cells, myeloid cells, cytokines, IFI16, MHC-II

Contrary to the popular belief of human 
papillomavirus to be predominantly a lot of 
marginal segments of population, current re-
search materials have established the opposite. 
In accordance with the latest statistical reports, 
more than 12 % of the World’s population are 
the carriers of papillomavirus besides more 
than 3 % suffer from HPV-associated cancer 
pathologies, irrespective of one’s gender and 
age, socio-economic status and ethnicity.

The dominant role of human papillomavi-
rus in cervical cancer is generally recognized 
and well-known scientific fact, but over the 
past thirty years, the scientific community has 
accumulated sufficient information on the sub-
ject of HPV’s carcinogenic role in alternative 
anatomical locations.

Due to the statistical data obtained by the 
European Institute of Oncology (EIO) for the 
period of 2000-2010, out of 675 patients with 
confirmed HPV-positive status, 48.1 % of pa-
tients were diagnosed with cancer of the oral 
cavity, pharynx and oropharyngeal region 
(1.8 %, 2.2 %, 40.4 %, respectively) [1]. In ac-
cordance with other scholars, the incidence of 
HPV-positive oropharyngeal cancer in the pe-
riod of 1988-2004 was increased by 225 % and 
at the present moment constitutes about 90 % 
of all cases of oropharyngeal cancer among 
American population, and pursuant to Ca-
nadian research centers, the frequency of the 
disease was increased from 40 % up to 74 % 
during the period of 2000-2012 [2]. Therefore 
we have strong statistical evidence that inci-
dence of HPV+ oropharyngeal squamous cell 
carcinoma has been increasing dramatically. 
Predisposing factors towards HPV-positive 
OPSCC are alcohol abuse, tobacco smoking 
and promiscuity, meanwhile the lack of timely 

diagnostics leads to the problem of oropharyn-
geal cancer to be most frequently detected at 
advanced stages.

This article presents the main current infor-
mation on the pathological features of high-risk 
human papillomavirus-induced oropharyngeal 
squamous cell carcinoma.

Purpose of the study
To study the most informative diagnostic 

resource of HPV-induced oropharyngeal squa-
mous cell carcinoma in oncological practice.

Materials and research methods
The study was carried out in accordance 

with the Declaration of Helsinki 2000-2013, 
with the permission of the Ethics Committee 
of the FGAOU HE FEFU. The preparations 
made from biopsies of the oral mucosa of 7 pa-
tients were studied according to clinical indi-
cations. The biopsy material was obtained in 
accordance with the order of the Ministry of 
Healthcare of the Russian Federation dated 
04.29.94 N 82 “On the procedure for taking 
biopsy material”, according to the rules of the 
instructions governing the procedure for labo-
ratory tests in medical institutions. The control 
group consisted of 3 patients who died as a re-
sult of injuries incompatible with life, presum-
ably without somatic pathology at the age from 
34 to 46 years. The biopsy material was fixed 
according to the prescription for preparation 
for histological examination immediately after 
collection, and then the sections were stained 
with hematoxylin and eosin. The presence of 
HPVI in patients with COP papillomas was 
confirmed by PCR. The method of immuno-
histochemistry to identify the localization of 
cells expressing Ki67 and P63 was performed 
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according to the standard DAKO protocol. 
The results were analyzed using the standard 
variation statistics method. The analysis of the 
preparations was performed using an Olym-
pus microscope with proprietary software. The 
analysis of the available literature data on the 
inductive role of human papillomavirus in the 
carcinogenesis of squamous cell carcinoma of 
the mucous membranes of the gastrointestinal 
tract was performed.

Research results and discussion
Human papillomavirus consists of two main 

groups of proteins presented by Early proteins 
(E1, E2, E3, E4, E5, E6, E7, E8) and Late pro-
teins (L1 and L2). The mentioned proteins are 
involved in the metabolism of the epithelial cells 
of the mucous membrane affected by the papil-
lomavirus as it starts to function in the host-cell.

However, the leading role in carcinogen-
esis is played by proteins E6 and E7, which is 
why they are called oncoproteins. They lead to 
irreversible changes in the histological picture 
of the tissue, which is expressed in the form of 
abnormal epithelial proliferation and the devel-
opment of malignant neoplasia of the mucous 
membrane. In modern oncological practice, 
doctors often encounter papillomavirus-in-
duced malignancies, and one of such HPV-in-
duced malignant pathologies is oropharyngeal 
squamous cell carcinoma.

The evidence of different pathogenesis and 
prognosis of squamous cell carcinoma of the 
oropharyngeal region depending on HPV-sta-
tus has been repeatedly urged in modern sci-
entific literature. This difference is primarily 
based on distinct immunological characteris-
tics of tumors and notable gene expression pat-
terns of their cells, depending on the presence 
of papillomavirus infection.

There are a number of publications claim-
ing the HPV-induced oropharyngeal cancer to 
be much easier to control and to have substan-
tially more promising prognosis in the context 
of five-year patient’s survival. Such feature 
is explained by the presence of a more func-
tionally active immunocompetent cellular in-
filtrate, more active accumulation of humoral 
immunity substances around cancer cells, and 
special pattern of gene expression profile in the 
pathological cells themselves.

R. Hewavisenti, A. Ferguson et al. (2020), 
examining squamous cell carcinoma tissues 
with HPV-positive status, noted a high level 
of intratumoral and stromal infiltration by 
CD103+CD8+ T cells, which was associated 
with an improved outcome of HPV-positive 
cancer compared to HPV-negative (83.6 % 

and 53.9 %, respectively), while CD103-CD+ 
T cells were evenly distributed through the 
stroma of HPV+/- tumors and had no prognostic 
significance [3].

Other researchers (s.J santegoets, ch.l Du-
urland et al.(2020)) determined a strong cellular 
infiltration of the tumor by CD14+CD33-CD163+, 
CD14+CD33+CD163+ and CD14-CD33-CD163+ 
cells, and, in particular, an increased content of 
CD14-CD33+CD163- immature myeloid cells 
and CD14-CD33-CD163+ cells in the tumor stro-
ma was noted. Thereafter, by studying the corre-
lation between the total number of CD8+ cells and 
CD14-CD33-CD163+ myeloid cells, CD8+Foxp3-
Tbet+ and CD8-Foxp3-Tbet+ (CD4) cells, the ac-
cumulation of CD14-CD33-CD163+ around tu-
mor cells was found to provide a cancer-specific 
immune response and, consequently, a positive 
long-term prognosis. 

In another part of the study, the same au-
thors identified the combined stimulating effect 
of CD14-CD163- and CD14-CD163+ dendritic 
cells on the proliferation of the T-cellular popula-
tion and production of first-type cytokines (INFγ, 
IL-22), while CD14-CD163- dendritic cells also 
had the ability to stimulate the production of cy-
tokines of the second type (IL-9, IL-13). It has 
been experimentally proven that CD14-CD163+ 
cells are able to secrete a large number of pro-
inflammatory mediators (IL-12p70, IL-18, IL-10,  
IL-23, IL-6, IL-1α, IL-1β, MIP1α, MIP3α, TGFα, 
TNFα) along with chemokines and cytokines re-
sponsible for chemoattraction and activation of 
immunocompetent cells (IL-1β, IL-15, IL-16, 
IL-18). Notably, CD14-CD163+ expressed the 
TLR3, CXCR2, and CXCR4 genes more strong-
ly than CD14+CD163+ [4].

P. Baruah, J. Bullenkamp et al. (2019) con-
ducted the study, which confirmed the presence 
of PD-L1 and PD-L2 protein expression dur-
ing pathogenesis of papillomavirus-induced 
squamous cell carcinoma. These proteins were 
expressed on fibroblasts and macrophage cells. 
Subsequently, it was experimentally established 
that the regulation of PD-L1 and PD-L2 protein 
expression is controlled directly by affecting 
TLR9-receptors. The processes in question en-
sure the presence of the certain microenviron-
ment, predisposing to the development of tumor 
pathology in the tissue, since it is PD-1 that has 
the ability to inhibit the activity of T-lympho-
cytes and, as a result, prevent the development 
of a robust antitumor response of the body [5]. 

D. Mytilineos, A. von Witzleben et al. 
(2020), who studied the peripheral level of 
cytokines during papillomavirus-positive oro-
pharyngeal squamous cell carcinoma, found a 
high plasma content of proapoptotic immune 
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mediators (Granzymes A and B, cytokines 
IFNγ, GMCSF, sFasL, TNFα, sCD137, IL-2,  
IL-4, IL-5, IL-6, IL-10, IL-13, HMGB1), 
among which sFas-mediators and perforins 
were the most prevalent ones. Perforins in-
tegrated into the cell membrane form pores 
through which granzymes are transported to 
the target cells and thereby cytotoxic T cell 
and NK cell response is provided. Based on the 
presented data, the authors claim a robust in-
flammatory phenotype to be present in patients 
with HPV+ cancers of oropharynx, and, in this 
regard, it is concluded that the course of virus-
induced squamous cell oropharyngeal cancer 
has much more favorable prognosis [6]. 

At the same time, M. J. P. Welters et al. 
(2020), considering the question of immuno-
logical characteristics of HPV+ OPSCC, em-
phasize the correlation between CD8+ and 
CD4+ T cells tumor infiltrations and a long-
term favorable prognosis. The authors’ mate-
rial provides information on the subject of an 
increased level of IFNγ and a reduced content 
of IL-4 and TGFβ in tumor tissue produced by 
CD8+ T cells [7]. 

The studies presented by F.O. Gleber-Netto, 
H.D. Skinner et al. (2019) indicate that there are 
some genes, which possess certain predictive 
significance due to their influence on the patho-
genesis of the disease. Among them, IKZF3, 
ARHGAP26, and CACNA1D are marked as 
the genes with the highest expression level. The 
gene of IKZF3 is known to be a lymphocytic 
transcriptional factor which regulates cellular 
processes of apoptosis and differentiation, an-
other representative of the cohort CACNA1D is 
a regulator of calcium CaV1.3 channels, and the 
last one ARHGAP26 is a gene encoding the Rho 
GTP-ase protein activation [8]. 

Altogether, the influence of the factors 
should lead to the course of cancer tissue me-
tabolism according to the stable scenario. In 
addition to the abovementioned material, more 
elaborate information obtained by r. Alex Har-
rison et al. (2018) presents the fact of a direct 
relationship between somatic mutations in the 
genes of tumor cells and the probability of re-
currence of the pathology. Epigenetic regula-
tion genes (KMT2D), Notch-Signaling Path-
way Regulation genes (SPEN), Cell Motility 
genes (ANK3), Mitogenetic Signaling genes 
(FGFR3), and the genes of Cellular Differen-
tiation (ZNF750), as well as FGFR3, PTEN, 
PIK3R1, CYLD were noted as the most sus-
ceptible to mutational factor among the total 
number of all cancer cases, and, in their turn, 
FTL1, PIK3R6, TSC2, KMT2D, MTOR, ALK, 
NFE2L2, and FGFR3 were the most suscep-

tible to mutations among the cases of cancer 
recurrence in particular [9].

According to our data, with HPV-positive 
status in the oral mucosa, there is an increase in 
the proliferative activity of keratinocytes, apo-
ptosis in the basal layers and a decrease in the 
processes of differentiation of the epithelium, 
which reduces its barrier properties (Figure).

More detailed information, regarding the 
role of CXCL14 in antigen-specific CD8+ T cell 
activity, was received by American scientists 
J.A. Westrich, D.W. Vermeer et al. (2019) Acti-
vation of the gene leads to suppression of tumor 
cell growth, restoration of MHC-I H-2db on the 
surface of HPV-infected tumor cells, and better 
intratumoral infiltration by CD8+ T cells [10].

Investigating the role of MHC-II during 
papillomavirus-induced squamous cell carci-
noma, S.F. Gameiro, F. Ghasemi et al. (2019) 
revealed the data of strong expression of 
HLA-DPA1, -DPB1, -DQA1, -DQA2, -DQB1, 
-DQB2, -DRA, -DRB1, -DRB5, -DRB6 genes 
of the α and β chains of the main histocom-
patibility complex of the second type alto-
gether with a significantly increased level of 
TNFRSF4, CD132 (and its ligand TNFSF4, 
CD252) and CD74, the last of which responsi-
ble for the antigen presentation [11]. 

Pursuant to M.A. Prusinkiewicz, s.F. Gamei-
ro et al. (2020), the genes involved in the pro-
cess of glycolysis were down-regulated in the 
tumor tissue; meanwhile the genes involved in 
the oxygen phosphorylation, β-oxidation and 
tricarboxylic acid cycle were distinctively up-
regulated. Besides, a number of genes – SDHC, 
COX7A1, COX16, COX17, ELOVL6, GOT2, 
and SLC16A2 – directly correlated with a more 
favorable long-term prognosis [12]. 

Another notable study conducted by 
e. Reeves, O. Wood et al.(2019) revealed direct 
correlation between the level of ERAP1 protein 
and the amount of CD8+ lymphocytic tumor in-
filtrate. The authors noted that the activity of 
the ERAP1 protein directly controls the recog-
nition of epitopes derived from papillomavirus 
proteins, which provokes the emergence of ro-
bust anti-tumor T cell response [13].

In turn, G. Rivo, M. Biolatti et al.(2020), 
defined the role of PYHIN proteins, which per-
form the function of DNA sensors in the body. 
Of all PYHIN proteins, the most interesting in 
the context of the study was IFI16, the protein 
responsible for the processes of apoptosis, se-
nescence, and cellular response to DNA dam-
age, differentiation, and cell growth. According 
to the authors’ idea, the protein is of the key im-
portance during the processes of limitation viral 
activity inside the infected cancer cells [14].
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Conclusion
Summarizing the abovementioned scien-

tific information, one is forced to conclude that 
in fact, papillomavirus infection has a power-
ful carcinogenic potential influence on epithe-
lial cells of mucosa membrane and remains 
to be the problem of the upmost importance 
in the modern oncological practice. Unfor-
tunately, the latest statistical data indicates a 
rapid increasing in frequency of HPV-associ-
ated malignancies. Therefore a further study 
of pathogenetic mechanisms of papillomavirus 
infection is a key task in finding new strate-
gies of prevention and treatment HPV-positive 
squamous cell carcinoma of the oropharynge-
al region.
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RESULTS OF A MULTICENTER STUDY OF THE REASONS  
FOR THE TRANSFER OF 1-YEAR-OLD CHILDREN  

FROM BREASTFEEDING TO OTHER TYPES OF NUTRITION
Shtykova O.N., Legonkova T.I., Bobrick M.N., Kuzmenok E.A., Budina D.V.

smolensk state Medical University, smolensk, e-mail: adm@smolgmu.ru
The study involved 106 mothers and their children of the Central Federal District of the Russian Federation 

(the city of Smolensk. Bryansk, Kaluga, and Moscow). For the evaluation of children’s nutrition, we held an online 
questionnaire through the service survio.com and analysis of medical records, to study the reasons for switching to 
artificial or mixed feeding. Data collection was conducted with a detailed assessment of feeding of children in the 
first year of life. The study revealed that 59 % of children were breastfed before the age of 1, 18 % were artificially 
fed, and 23 % were mixed – fed. The analysis of the obtained data showed that one of the main reasons for the 
transfer of children to artificial and mixed feeding was hypogalactia, while secondary hypogalactia was observed 
by 7 times more often than primary (67 % and 9 % of mothers, respectively). The most common causes of hypoga-
lactia were cracked nipples, late first application of the baby to the breast, long breaks between feedings, “sluggish 
sucking” of the baby during feeding and exacerbation of chronic diseases in the mother. It was found that the most 
commonly used ways to increase lactation in women with hypogalactia were an increase in the volume of fluid 
consumed, the use of lactogenic teas, specialized nutrition for nursing mothers and more frequent application of the 
baby to the breast. It was revealed that nursing mothers rarely used drug therapy for the treatment of hypogalactia.

Keywords: hypogalactia, breast feeding, artificial feeding, mixed feeding, breast milk, lactation, lactogenic agents

Age appropriate nutrition of children in the 
first year of life ensures normal morphological 
and functional maturation of the child’s inter-
nal organs, as well as harmonious physical and 
neuropsychological development [1, 2, 3]. The 
special importance of the nutritional factor in 
infancy is due to the rapid processes of growth 
and development of the child, the formation 
and development of the structure of organs and 
systems and the improvement of their func-
tions [4, 5].

It is known that only mother’s milk is the 
best nutrition, optimal for a baby of 1 year of 
life, created by nature itself in the course of 
thousands of years of evolution. It is the only 
type of food that is fully adapted to the lim-
ited possibilities of the infant’s digestive func-
tions and other systems [6, 7]. Globally, only 
about 35 % of children below than 6 months 
of age are exclusively breastfed [7]. Accord-
ing to the Federal State Statistics Service of the 
Ministry of Health of Russia (2019), breast-
feeding among children from 3 to 6 months. 
amounted to 43.2 %, from 6 to 12 months – to 
40.4 %. [5]. These data indicate that the prob-
lem of breastfeeding has not only medical but 
also social significance.

With the clear and proven benefits of 
breastfeeding for both the baby and the moth-
er, healthcare providers continue to fight to 
improve breastfeeding rates. According to the 
literature, one of the most common reasons 
for refusing breastfeeding is the lack of breast 
milk [8, 9].

Hypogalactia is a decrease in the functions 
of the mammary glands, which can manifest 
itself in a violation of the processes of lacto-
poesis, lactogenesis or milk flow, as well as 

in a reduction in lactation in time (less than 
5 months) [10].

According to the conclusion of WHO ex-
perts, hypogalactia is one of the most complex 
problems, which covers not only biomedical, 
but also social issues. Its frequency ranges 
from 6.4 to 30 % of cases among all breastfeed-
ing mothers [11]. As an independent violation 
of lactation, hypogalactia is the reason for the 
transfer of up to 30 % of children to artificial 
feeding [10].

The physiological manifestations of a de-
crease in lactation include lactation crises, 
which are manifested in a temporary decrease 
in the amount of milk produced by a woman. 
This is due to periodic physiological rises and 
decreases in the level of hormones in the wom-
an’s blood. Lactation crises more often occur 
at 3–6 weeks, 3–4 months, and 7–8 months of 
breastfeeding [9].

So, the issues related to the prevalence of 
hypogalactia, the reasons for its development 
and measures to overcome it remain relevant.

Aim. To study the reasons for transferring 
a child to artificial and mixed feeding, methods 
for increasing lactation used by mothers in the 
Central Federal District.

Materials and research methods
The research was carried out by interview-

ing mothers in an online form using the survio.
com service and analyzing medical records (out-
patient child development card, form 112 / y).  
Data collection included a detailed assessment 
of infant feeding in the first year of life.

The study involved 106 mothers and their 
children from the cities of Smolensk. Bry-
ansk, Kaluga and Moscow. The average age  
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of mothers was 25.2 ± 1.98 years, and their 
children – 1.09 ± 0.37 years.

According to the results of the survey, the 
respondents were divided into three groups:

– Group 1 consisted of mothers and their 
children who are breastfed (HB) up to 1 year 
(63 mother-child pairs);

– Group 2 – women and their children who 
are bottle-fed (IV) (19 mother-child pairs);

– Group 3 – mothers and their children on 
mixed feeding (SV) (24 mother-child pairs).

Statistical processing of the obtained data 
was carried out using the standard package of 
statistical programs Microsoft Excel 2016, Sta-
tistica 2016. The Pison test (χ2) and Student’s 
t-test for independent variables were used for 
statistical evaluation of the level of validity of 
the difference in the values of the parameters   
in the groups. The Fisher’s test in the package 
for statistical data processing (Fisher’s Exact 
Test) was used to test the statistical hypothesis 

about the average value and the calculation of 
the confidence interval. The differences were 
considered significant at p < 0.05.

Research results and discussion
As a result of the study, we found that in 

the Federal Central District 59 % of children 
were breastfed up to 1-year-old, artificial – 
18 %, mixed feeding – 23 % of children.

In general, in the Russian Federation in 
2018, the number of children who are breastfed 
from 6 months to 1 year is 40.3 % (table) [12].

The main reasons for the transfer of a 
child from breastfeeding to artificial or mixed 
feeding were: hypogalactia in 76 % of moth-
ers in group 2 and in 68 % of women in group 
3 (p > 0.05), the need to take antibiotics due 
to exacerbation of chronic diseases in 5 % of 
group 2 and 18 % of group 3 (p < 0.05), lack of 
time to breastfeed – in 11 % of group 2 and 4 % 
of group 3 (p < 0.05) (Fig. 1).

Prevalence of breastfeeding in children of 1 year of age in the Russian Federation

The number of children who were breastfed 2005 2010 2015 2016 2017 2018
At the age of 3-6 months
Thousand people 544,7 647,9 750,9 757,8 737,1 690,4 
At the age of 3-6 months
as a percentage of the number of children who 
reached 1 year in the reported year 40,1 39,9 42,5 43,4 43,2 44,4 
from 6 months to 1 year
thousand people 487,5 655,5 708,1 719,3 689,4 627,2 
from 6 months to 1 year
as a percentage of the number of children who 
reached 1 year in the reported year

35,9 40,4 40,1 41,2 40,4 40,3

Fig. 1. Reasons for transferring a child to artificial or mixed feeding
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It was revealed that primary hypogalactia 
was observed in 9 % of women whose children 
were artificially fed. All women with primary 
hypogalactia had endocrine system pathology 
(infantilism, diabetes mellitus, or diffuse toxic 
goiter). Secondary hypogalactia among re-
spondents from groups 2 and 3 was by 7 times 
more common – in 67 % (p < 0.05), which in-
dicates the urgency of the problem of maintain-
ing lactation in the modern world and is con-
sistent with the literature [6, 7, 8].

In 49 % of lactating women whose children 
were breastfed up to 1-year-old, lactation cri-
ses were observed, which occurred at 3 weeks, 
3, 4 and 7 months of lactation.

The study found that 51 % of mothers of 
group 1 experienced difficulties in breastfeed-
ing only after childbirth as a result of incorrect 
position of the baby at the breast (“propeller” 
syndrome) and improper grip of the nipple – 
the baby was “hanging on the nipple”, as well 
as intermittent feeding compared with moth-
ers of groups 2 and 3, who had no difficulty in 
breastfeeding only in 8 % of cases (p < 0.05).

Analysis of the data obtained showed that 
the most common difficulties in breastfeeding 
that became the causes of hypogalactia (Fig. 2) 
were nipple cracks in 1/2 mothers of groups 
2 and 3 and in ¼ mothers of group 1, resulting 
from a violation of the technique of attaching 
the baby to the mother’s breast. Late first at-
tachment of the child to the breast (on day 2) 
was detected in 3 % of women in group 1 and 
in 36 % in groups 2 and 3 (p < 0.05). Rare at-
tachment of the baby to the breast, long breaks 
between feedings as a result of taking antibiot-

ics during lactation were detected in anamnesis 
in 2 % of cases in mothers of group 1 and in 6 % 
of cases of women in groups 2 and 3 (p > 0.05). 
Violation of the feeding regimen as a result of 
acute (ARVI, influenza) or exacerbation of 
chronic diseases of the mother caused hypoga-
lactia in 14 % of mothers of group 3 (p > 0.05).

“Sluggish sucking”, which leads to insuffi-
cient irritation of the receptors of the mammary 
gland and inhibition of lactation was detected 
in 9 % of breastfed children, 23 % of mixed-
fed children and 19 % of children transferred to 
artificial feeding (p < 0.05). Stomatitis, thrush 
was observed in 3 % of children in group 2 and 
10 % in group 3 (p > 0.05).

It was found during the analysis of the sur-
vey data that the most frequently used way to 
increase the lactation was the increase in the 
volume of fluid consumed (additional drinking 
in the amount of 1 liter per day), including the 
use of lactogonous teas (Babushkino Lukoshko, 
Laktafitol, Laktogon, “Lactavit”, “Lactamama”, 
“Mother’s tea”, “Milky Way”, “Hipp”), in 39 % 
of mothers in group 1, 35 % in group 2 and 55 % 
of women in group 3 (p < 0.05) (Fig. 3).

An increase in lactation after more fre-
quent breastfeeding was observed in 30 % of 
lactating women whose children were breast-
fed, 18 % and 41 % of mothers whose children 
were transferred to artificial and mixed feeding 
(groups 2 and 3, respectively) (p < 0, 05).

Specially developed protein-vitamin nutri-
tion for nursing mothers in order to increase lac-
tation (Lactamil, Femilak, BellaktMama, Mom 
and Me) was used by 10 % of mothers in group 
1 and 18 % of women in groups 2 and 3 (Fig. 3).

Fig. 2. Causes of hypogalactia
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In the first group an increase in the volume 
of fluid intake, the use of lactogonic teas, ad-
ditional nutrition for nursing mothers and more 
frequent latching of the baby to the breast was 
in almost 100 % of cases sufficient to overcome 
lactation crises.

Herbal medicine in the form of decoctions 
and infusions from plants with lactogonic prop-
erties (stinging nettle leaves, caraway seeds, 
fennel and anise fruits containing anethole, 
which increases prolactin due to competition 
with dopamine for receptors) was used only by 
17 % of mothers in group 2 and 5 % of moth-
ers 3 groups, the rest considered this method of 
treating hypogalactia outdated, time-consum-
ing and ineffective (p < 0.05).

Physiotherapy for the breast with Bioptron 
(Zeptor, Switzerland, based on the use of po-
larized light), ultrasound, electromagnetic vi-
bration massage of the mammary gland) con-
tributed to an increase in lactation in 12 % of 
mothers whose children were on mixed feeding.

Drug therapy in the treatment of hy-
pogalactia, which included taking the drug 
“Apilak”, vitamin E, nicotinic acid, homeo-
pathic drug “Mlekoin”, was prescribed to only 
5 % of mothers of group 3.

Almost all women who kept breastfeeding 
for up to 1 year (group 1) in 98.6 % passed the 
“School of expectant mothers” in the antena-
tal clinic and the “School for young mothers” 
(in the children’s polyclinic). At the same time, 
mothers whose children were transferred to 
mixed or artificial feeding (in 79.3 %) either 
completely ignored these schools and did not 
go to classes or did not go regularly. They in 

contradistinction to mothers, who kept lacta-
tion for a long time, did not believe that the 
child’s contact with the mother, mother with 
the baby stay and “free feeding”, when the fre-
quency and duration of feeding is determined 
by the newborns are important for the preven-
tion of hypogalactia and the formation of lacta-
tion. Feeding on demand – the main factor in 
the prevention of hypogalactia was considered 
in 99.2 % of women in group 1, 64.3 % and 
34.7 % of mothers in groups 2 and 3, respec-
tively (p < 0.05).

Conclusions
So, one of the main reasons for transfer-

ring a child to mixed and artificial feeding is 
hypogalactia. In most cases, nursing mothers 
have secondary hypogalactia.

The most common reasons of hypogalac-
tia are cracked nipples, late first attachment 
to the breast, long breaks between feeds as a 
result of the mother’s medication and “slug-
gish suckling”, when the baby is latching on 
to the breast.

The most common methods of combating 
hypogalactia are the use of additional drinks by 
lactating women, including lactogone teas, spe-
cial food for nursing mothers and more frequent 
latching of the baby to the breast. Drug therapy 
for the treatment of hypogalactia is rare.

For a sufficient production of breast milk, it 
is advisable to practice early first attachment of 
the baby to the breast, feeding the baby on de-
mand; to increase lactation, it is necessary to 
use additional drinks in the form of lactogonous 
teas and specialized products for lactating  

Fig. 3. Methods used to increase lactation in hypogalactia
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women. For the treatment of hypogalactia, it is 
necessary to use medications more often. 

Helping mothers to maintain natural 
feeding is one of the most important tasks of 
a pediatrician.
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EFFECTIVE ORGANIZATION OF THE EDUCATIONAL PROCESS  
AS ONE OF THE MOST TOPICAL ISSUES IN THE MODERN  

TEACHING METHODS OF FOREIGN LANGUAGES
An Y.D., Zhdanova E.A., Alken S.H., Rakhmetova G.Sh.

Karaganda technical University, Karaganda, email: yekaterina.an@gmail.com
The long standing practice of educational work shows the importance of not sidestepping educational issues in 

the organization of educational activities, as well as the use of effective methods of teaching foreign languages, both 
traditional and intensive. The rational organization of the content of the educational process is based on the technology 
of teaching spoken language in a foreign language directly on the material of informative texts for reading and applying 
active methodical and psychological learning techniques, which create a favourable environment for the management 
of educational activities: allow for close interaction with students, which contributes to the achievement of accelerated 
development of communication skills in a foreign language, developing skills in prepared and unprepared monologue 
and dialogue speech, as well as at the level of polylogue. Foremost teaching of reading, a priority in relation to speak-
ing, the use of thematically related informative texts and an analytical-synthetic method of work on them, as well as a 
certain system of presentation of study material (sequence of actions, their goals), its strengthening (training), provid-
ing multiple encounters with the text, imprinting it in memory, keeping it in it, and the use of the textual material in 
communication practice, allow to ensure the interconnected nature of teaching the main types of speech activity and, 
most importantly, provide an opportunity for the accelerated developing speaking skills.

Keywords: intensive, strengthening, skimming, introducing, practice in communication

The achievements of recent years in the 
development of modern technologies and, at 
the same time, the development of intellectual 
programs for independent study of languages, 
of course, cannot fully replace the teacher, who 
is the central figure of any educational process. 
The success of training and, ultimately, the 
solution of the problems facing the education 
system and society largely depends on his/her 
qualifications and professionalism. 

 As is known, the new requirements of so-
ciety for education and personal development, 
new living conditions are changing both teach-
ing methods and the content of pedagogical 
practice. [1,2]. In this regard, the development 
of innovative teaching methods that corre-
spond to the current goals of education, aimed 
at intensifying and optimizing the educational 
process as the most important principles of the 
scientific organization of labor, is not only a 
pedagogical, but also a social task [3].

 The currently increased need for teachers 
to clarify many specific provisions of existing 
methodological systems, in particular, inten-
sive methods of teaching foreign languages, 
dictated the need to describe certain aspects 
of the theory and practice of communicative 
teaching of foreign languages, which cause 
difficulties in understanding and interpretation, 
especially among teachers, beginners in teach-
ing at the university.

Unfortunately, the problem of organiz-
ing the content of spoken language on the 
basis of reading texts has not yet been suffi-
ciently solved and adequate attention is not 
paid to such a type of speech activity as an 
analytical-synthetic work, which involves the 
implementation of a communicative inten-

tion due to mastering linguistic material, skills 
and abilities to operate it. Learning to read is 
mainly designed to extract information, which 
is achieved through the development of dif-
ferentiated reading skills (by scanning, skim-
ming and reading comprehension). It is known 
that with the development of the ability to read 
with the direct extraction of information, the 
transition to independent reading is carried out: 
informative reading by its nature is close to au-
thentic reading [4].

However, no less important is the function 
of reading as an effective tool for developing 
speaking skills.

Research Objective: Based on the specific 
conditions of communicative teaching of a for-
eign language in a non-linguistic university, 
the main goal is to develop and implement an 
effective technology of teaching a foreign lan-
guage, which allows to optimize the education-
al process, namely: to strengthen the motiva-
tion of learning and to ensure the acceleration 
of the pace of educational actions, to intensify 
learning activities.

Materials and methods of research
The current stage of the methodology of 

teaching foreign languages   is characterized by 
a communicative orientation, when it is not the 
memorization of vocabulary and grammati-
cal rules that becomes decisive in the learning 
process, but the implementation by students of 
their own communicative intentions. Commu-
nication-oriented learning, accordingly, should 
be determined by the appropriate content of 
the learning process, as well as by a certain 
system of interaction between the teacher and 
students [5].
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Thus, efficiency in the organization of the 
educational process can be achieved through 
its intensification by strengthening the moti-
vation of learning, by maximizing the joint 
efforts of the teacher and students involved 
in the educational process, thanks to the ac-
tivation of their psychological potential, the 
product of which is the formation of foreign 
language skills [6, 7]. 

Certainly, intensification aimed at improv-
ing the educational process of teaching a for-
eign language can be achieved methodically 
based on a special organization of educational 
material, its concentration and clear distribu-
tion, as well as through specific forms and ac-
tive teaching methods.

Inappropriate selection and organization 
(volume, distribution, structure) of educational 
material significantly hinder the implementa-
tion of the set goals. Therefore, for the suc-
cessful management of educational activities, 
the teacher needs to decide, firstly, on the ba-
sis of what material he plans to implement the 
set goals and, secondly, with the help of what 
means he can intensify the process of mas-
tering the communicative function of the tar-
get language.

Results of the study and their discussion
The work practices according to the inten-

sive methodology shows the relevance of the 
parallel development of all types of speech 
activity, based on their integration and inter-
relation both in one lesson and in the system 
of lessons.

It is also important to take into account the 
corresponding hierarchical subordination of 
learning goals and types of speech activity. At 
the same time, the primary role here is given 
to reading. The formation and development of 
communicative competence can be accelerated 
to a large extent due to such a reading function 
as serving as an effective means for developing 
speaking skills.

The teaching comprehension ahead of 
speaking provides a real opportunity to accel-
erate the formation of speaking skills. The se-
lection and rational organization of educational 
material according to a thematic principle in 
the system of classes – system of interrelated 
classes, representing a holistic unity in terms of 
structure and content to a greater extent – con-
tribute to the optimization of the educational 
process. However, it is important to remember 
that each lesson in the system of thematically 
united lessons has its own characteristics and 
specificity: purpose, content, structure and log-
ic of construction.

When planning and methodological de-
velopment of training sessions on a specific 
topic, it is also important to rationally distrib-
ute the material intended for active assimila-
tion (common to all types of speech activity) 
and the material that will be assimilated pas-
sively [8]. It should be considered that the 
“spoken” text (text-dialogue) that is used to 
develop the skills of prepared speech is funda-
mentally different in character from the texts 
used in reading teaching, written speech with 
all its features (syntax complexity, etc.). In this 
connection, the speech learning technology 
proposed by the author of this work is based on 
two techniques, namely, the intensive method 
of strengthening the psychological reserves of 
the individual and the team [9] as well as 

the analytical-synthetic method of scien-
tific word processing based on scanning, skim-
ming, reading comprehension of informative 
texts and following them abstracting, anno-
tating, structural and semantic transformation 
of sentences etc. .in order to prepare practi-
cal material for monologues and dialogues. 
The proposed technology makes it possible to 
increase the pace of training by means of an 
agreed joint activity and a specific system for 
supplying training material (introducing), fix-
ing it through a repeated meeting with the text 
in memory and retaining it therein (activization 
and training) and the practical application of 
the material in communication.

 Thematically grouped texts provide a 
structured framework for developing the skills 
of both prepared and untrained students. These 
texts are being incorporated into the training 
process to deal with them in the context of the 
proposed situations.

Acquaintance, activation and application 
of the learned text material are assisted by a 
system of techniques that should be aimed at 
solving specific problems. For example, the 
formation of the skills of text compression, the 
extraction of basic ideas, the skills of seman-
tic transformation and the structural design of 
statements based on the material of the text, 
etc. ensure the effectiveness of the education-
al process, is fertile ground for the formation 
of skills not only in speaking, but also in all 
types of speech activity. However, it should be 
emphasized that the effectiveness of training 
depends not only on what forms and methodo-
logical methods of working on textual mate-
rial are used, but also on whether or not the 
nature of the texts and the structural and com-
positional characteristics of texts-description, 
texts-message, texts-reasoning are taken into 
account etc.
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The strong assimilation of thematic vo-
cabulary can be facilitated not only by special 
exercises for recognition, linguistic guessing 
and other tasks when presenting lexical mate-
rial both in general and in isolation, but also 
by the nature of the presentation or introduc-
tion of the text. When introducing a teaching 
text, particular mention should be made of 
the role of the mother tongue, which is use-
ful only to the extent that it is necessary to 
understand what has been said. It helps stu-
dents navigate the content of what they hear 
and helps the teacher monitor understanding. 
 If the teaching material is a high-level or volu-
minous text, it should be divided into parts or 
pieces of meaning and introduced separately. A 
clear dismemberment and coherence of mate-
rial are essential for effective memory. A work 
on a single piece of text can be done, includ-
ing a series of pre- and speech exercises prior 
to students performing communicative tasks at 
the training and speech practice stage. When 
teaching material is introduced it should be es-
pecially noted the role of the native language, 
which is advisable to use only to the extent that 
it is necessary for comprehending what was 
heard. It helps students to correctly navigate 
the content of what they have heard, and the 
teacher to control understanding. At this stage, 
it is advisable for the teacher to present the text 
repeatedly: without relying on the text, phrase 
by phrase, to acquaint the learners with the 
contents of the new text with an understand-
ing of its main contents, and translate, if nec-
essary, individual words and sentences in the 
mother tongue.

Multiple presentation of the text based on 
the choral pronunciation of the text material 
by the students following the teacher without 
relying on the text allows the connection of ar-
ticulatory-motor memory, which ensures better 
memorization of the material. After all, assimi-
lation is achieved, as is known, with the help 
of imitation. Also, reading the text aloud: read-
ing the text independently or in groups helps to 
memorize it better.

Efficiency and method of synchronous 
translation of text from a foreign language into 
a native language and vice versa should be 
noted, which also significantly stimulates the 
active thinking activity of the student. At the 
same time, in order to help students to remem-
ber and focus on language material, emphasis 
should be placed on the intonation that has 
been tested in the practice of psychotherapy.

The next step after the introduction of the 
text is the intensification of the text in order 
to develop the skills of prepared monologue as 

well as dialogue speech within the studied text. 
It is good practice to retell the text with a ver-
batim transmission of its content or close to it 
during the assimilation of the text [10].

Preparatory work for retelling the text may 
include working out the phonetic side (sounds, 
intonation, melodic speech, syntagmatic divi-
sion of sentences, rhythm and etc. The text is 
subject to a number of transformations: the 
length of the retelling may be less than the orig-
inal text; complex grammatical constructions 
are replaced, as well as purely textual words 
typical of writing, by simpler spoken language. 
It is possible to use colloquial constructions 
included in the source text; to replace direct 
speech with indirect speech and etc.

Work to prepare material for the recitation 
of a large text may include elements of ab-
stracting. It should be borne in mind that ab-
straction is not only a reduction in the length 
of the original text, combined with the conver-
sion of direct speech into indirect speech. The 
abstract may also include a statement of one’s 
own attitude to the events described in the text.

It is very important to note that a retelling 
of a text as a way of developing monological 
speech should not be seen only as an outcome 
in the development of this form of speech. 
Monologues could and should be included, 
motivated and therefore communicatively 
colored [11].

At the stage of training in communication 
it is necessary to formulate such communica-
tive tasks, which can stimulate, “compel” stu-
dents to use certain linguistic and speech mod-
els of activated educational material. In short, 
it is very important to formulate a study assign-
ment in a such way as to provide an incentive 
for speech action [12].

The practice of communicating promotes 
the development of untrained speech, and en-
courages the independent choice and use of 
language and speech by students. It may be 
proposed to find a problem situation (the theme 
of the game), move from reporting to discuss-
ing material, that is not just to ask a question 
and answer the material studied, but to find 
issues of interest for discussion, exchange of 
views within the known knowledge [13].

Conclusions
Practice shows that organized student co-

operation in the stages of communication, 
training and practice in various forms of inter-
action (in pairs, threes, groups, teams) creates 
favorable conditions for the formation of com-
munication skills (monological, dialogue and 
polylogical speech) through the development 
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of interpersonal relations. The chosen form of 
organization of the educational process based 
on a combination of traditional and intensive 
methods of teaching foreign language speaking 
on the basis of the principles of the correlation 
of teaching and educational systems, has in-
creased the effectiveness of teaching activities. 
The knowledge levels and language skills have 
been improved in almost all areas of speech 
and so the speed of responses to questions, the 
number of individual statements and the use 
of complex phrases have been increased; the 
depth and subject area of students’ questions 
have been changed. 

Furthermore not only the students develop 
the skills to communicate, but also they are 
able to keep up the conversation doing, lead the 
communication and direct it to a certain subject 
(so-called “idea generators”).

Some of the significant practical benefits 
of this technology include: the opportunity to 
organize students into a group in a short time; 
to help them to adapt easily to the learning en-
vironment and teaching style; to help students 
to perform tasks that are seemingly impossible 
in terms of content and subject area from the 
first point of view; to be able to complete tasks 
from prepared to untrained speech successful-
ly, and to enjoy and be satisfied with their own 
achievements. Certainly it encourages learners 
to achieve success, to get new knowledge and 
skills in learning a foreign language [14,15].

Intensive method is a field of extensive ac-
tivity, because it is a flexible system that allows 
to vary the content of the subject and the educa-
tional process according to different conditions 
and requirements for communicative learning.

The experience has shown that the devel-
opment of the communication skills has been 
improved due to the method of strengthening 
the psychological potential of the individual 
and the team, the active methods of teaching 
speaking and the use of scientifically processed 
text materials. The proposed foreign language 
teaching intensive technology allows to ac-
celerate the process of achieving the practi-
cal results.
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TECHNOLOGIES FOR FORMING PROFESSIONALLY  
IMPORTANT QUALITIES IN FULL MILITARY-SPECIAL  
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The article reveals the need to define and substantiate the technology of forming professionally important 
qualities of a future officer in the process of full-fledged military-special training. The purpose of the article was to 
substantiate the use of pedagogical technologies for the formation of professionally important qualities. The authors 
of the article substantiate the need for modeling modern technologies in the educational process, and also describe 
the technology for the formation of professionally important qualities of a future officer in the process of passing 
full-fledged military special training and reveal the implementation of its phased application in educational activi-
ties. The main key task of full-fledged military special training in the universities of the Ministry of Defense of 
the Russian Federation is the use of effective pedagogical teaching technologies and the creation of an appropriate 
educational environment that contributes to the motivated mastery of professional and military professional knowl-
edge, skills and abilities by future officers, as well as improving the abilities for professional activity. The authors 
concretize the features of the application of the technology for the formation of professionally important qualities 
of a future officer in the training of military specialists in information protection in a specially created competence 
educational environment, these technologies contribute to the development of educational motivation, activation of 
military professional interest, deepening of professional knowledge, and the development of a set of professionally 
important qualities of an officer ...

Keywords: professionally important qualities, the learning process, learning technologies, pedagogical technologies, 
competence-based educational environment, future officer, full military special training

The relevance of the article is due to the 
need to determine and substantiate the tech-
nology for the formation of professionally im-
portant qualities in future officers in a modern 
military educational organization of higher 
professional education, which today are the 
subject of a number of special studies devoted 
to the process of formation of professionally 
important qualities, psychological and peda-
gogical patterns of their formation in a compe-
tence-based educational environment.

Purpose of the study: Theoretically sub-
stantiate technologies for the formation of 
professionally important qualities with a full 
military-special training of future officers.

Materials and research methods
The term “technology” is widespread in 

the industrial sphere, pedagogical, educational, 
scientific, creative activities, etc. According to 
the definition set forth in the Great Soviet En-
cyclopedia, “technology is a set of techniques 
and methods for obtaining, processing or pro-
cessing raw materials, materials, semi-finished 
products or products carried out in various 
industries” [1].

The main feature of the technology for the 
formation of professionally important qualities 
is to highlight a clear planning of the result, as 
well as highlight the stages of its achievement, 
which is the main advantage of the technolo-
gization of education. The technology allows 
you to create a scientifically and practically 
grounded system of activities used by a person 

to influence the environment in order to produce 
material values or spiritual growth [2 р. 45].

There are various approaches of scientists 
to understanding pedagogical technology. Ac-
cording to V.P. Bespalko, “pedagogical tech-
nology is a project of a certain pedagogical 
system, implemented in practice” [3, p. 12]. 
V.V. Serikova gives the following definition 
of pedagogical technology – it is “law-based 
activity leading to a law-like result” [4 р. 113].

I.A. Alekhin, V.V. Tinyan, T.I. Shamov and 
others identify three incentive reasons for the 
emergence and practical use of pedagogical 
technologies [5]: 

- the need to introduce an activity ap-
proach into the pedagogical system;

- the need for motivation and activation of 
educational and cognitive activities;

- the possibility of expert design of the 
technological chain of procedures, methods, 
organizational forms of interaction between 
students and teachers, ensuring guaranteed 
learning outcomes and reducing the negative 
consequences of the teacher’s work.

Therefore, the important features of learn-
ing technology should be highlighted:

1. adaptability of the content of train-
ing or education (the ability to undergo cod-
ing without losing its teaching or education-
al capabilities);

2. pedagogical foundations and practical 
conclusions, as a result of which each tech-
nological link in an integral system achieves 
high efficiency.
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It follows from this that pedagogical tech-
nology is not a mechanical, once and for all 
given process with an invariable final result, 
but an organizational-content structure, a core 
that determines the direction of interaction be-
tween a teacher and a student with an infinite 
variety of approaches and relationships.

Research results and discussion
Pedagogical technology must be analyzed 

as rational planning of the system and the im-
plementation of continuous, consistent peda-
gogical actions in the educational process to 
coordinate the training activities of the future 
officer. It is necessary to highlight the fol-
lowing signs of pedagogical technology in 
this case:

- the goal of the educational process is 
specific, its achievement is guaranteed as a re-
sult of the implementation of all planned pro-
cedures of the technology;

- the developed technology should have 
diagnostic tools that will enable the teacher to 
evaluate all stages of implementation and ad-
just the educational process if necessary;

- activity modeling – the use of a well-
grounded logic of impact and a clearly defined 
set of applied techniques and methods;

- justify the applications of the technology, 
outlining the range of conditions that deter-
mine the boundaries of application and affect 
the performance: individual and social criteria, 
material and technical support.

Under the pedagogical technology of the 
formation of professionally important qualities 
in cadets, one can distinguish the design of an 
effective pedagogical system, embodied in the 
course of full military-special training, aimed 
at the planned result – the formation of profes-
sionally important qualities of an officer.

Based on the work of G.K. Selevko [6, 
P. 45], it is necessary to designate the pedagog-
ical technology, which must be directed to the 
formation of professionally important qualities 
of an officer in the course of full military-spe-
cial training in a competence-based education-
al environment, implemented in stages in the 
educational process:

The initial stage of work should be aimed 
at familiarizing future officers with the content, 
tasks and meaning of professional interaction, 
with the essence of their future professional 
activities, with its types and methods of indi-
vidual professional self-realization, etc .; to in-
clude its content in the educational process. An 
important aspect is the diagnosis of profession-
ally important qualities of future officers and 
their validity. 

At the second stage, it is necessary to high-
light the disciplines that should be included in 
the program for the formation of professionally 
important qualities of future officers and im-
plement it continuously in each semester, us-
ing modeling technology for the formation of 
professionally important qualities, which will 
include corrected forms of interaction, such as 
lectures, seminars and practical classes, correc-
tional and developmental exercises, command 
and staff exercises, role-playing, business and 
military-special games, individual and group 
counseling. It is important to discuss the forms 
of organization of training and the conditions 
for their implementation with teachers lead-
ing disciplines.

At the third stage of modeling the technol-
ogy for the formation of professionally impor-
tant qualities of a future officer, it is useful to 
determine the means and methods of training 
that contribute to the formation of profession-
ally important qualities, forms of organizing of 
the educational process in a competence-based 
educational environment. At the same time, it 
should be borne in mind that the level of for-
mation of professionally important qualities 
largely depends on the use of context-simu-
lation learning technologies in the education-
al process.

To date, the key task of full military-special 
training in the universities of the Ministry of 
Defense of the Russian Federation is the use of 
effective pedagogical technologies of training 
and the creation of an appropriate educational 
environment that contribute to the motivated 
mastering by future officers of professional 
and military-professional knowledge, skills, 
and improvement of abilities for the profes-
sional activity.

M.M. Levin argued that learning technolo-
gies, first of all, provide a reflection of the pro-
cess of control and self-regulation of learning 
activities. As a result of technologization of the 
educational process, the necessary organiza-
tional and pedagogical conditions are created 
for its individualization and subjectivation of 
students, ensuring the activity of all partici-
pants, awareness of their performance of cog-
nitive actions.

Pedagogical technologies are currently 
being rapidly updated, in connection with 
which it is necessary to be able to navigate 
the information flow, which is important for 
any professional.

For our study, the main element in the tech-
nology for the formation of professionally im-
portant qualities of a future officer is contextual 
training, focused on the fact that knowledge,  
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skills and abilities do not act as a subject to 
which the activity of a future officer should be 
directed, but as a means of solving problems 
of professional activity of a military specialist. 
The main characteristic of the educational pro-
cess of a contextual type, implemented with the 
help of a system of new and traditional forms 
and methods of teaching, is the modeling of 
the subject and socially significant content of 
future military professional activities. When 
studying general professional, special and spe-
cialization disciplines, real professional situa-
tions and fragments of service relations of peo-
ple employed in it are recreated. Consequently, 
the outlines of his professional labor (military 
labor) are given to the future officer. It is dur-
ing the analysis of situations, business and edu-
cational games that the future officer is formed 
as a military specialist and a member of the fu-
ture military collective.

Contextual learning technology is formed 
by three basic forms of activity: education-
al activity with the leading role of seminars 
and lectures; quasi-professional, embodied 
in games, special courses, special seminars; 
educational and professional, represented by 
research work, industrial practice, course and 
diploma design.

Contextual training significantly changes 
the position of a future officer in a compe-
tence-based educational environment: from a 
consumer of educational information, he be-
comes the creator of his professionally impor-
tant qualities. This main feature of contextual 
learning, in our opinion, allows us to correlate 
it with active learning technologies.

G.V. Lavrentiev, N.B. Lavrentieva, N.A. Neu-
dakhin divide all active learning technologies 
into non-imitation and imitation ones used in 
the educational process on the basis of recre-
ation (imitation) of the context of professional 
activity in training [7].

In the process of implementing non-im-
itation technologies in a competence-based 
educational environment, the activation of 
the learning process is achieved through the 
selection of problematic learning content, 
the use of an organizational procedure for 
conducting a lesson in a special way, the use 
of technical teaching aids, an organizational 
procedure for conducting a lesson, as well 
as technical means and ensuring dialogical 
interactions between the teacher and the fu-
ture officer.

The authors (G.V. Lavrentiev, N.B. Lavren-
tieva, N.A. Neudakhina) include a problem 
lecture, a seminar-discussion with or without a 
brainstorming, an offsite practical lesson, pro-

grammed training, coursework, thesis, intern-
ship without performing an official role [7]. It 
is obvious that the above training technolo-
gies create opportunities not only to transfer 
certain information to future officers, but also 
to create prerequisites for the development 
of some general and professional skills and 
abilities in a competence-based educational 
environment. So, non-imitative forms and 
methods are primarily based on the ideas of 
problem learning.

The theoretical substantiation of problem 
learning is associated with the idea of S.L. Ru-
binstein that thinking always begins with a 
problem situation. “Problem, wrote S.L. Ru-
binstein is an integral feature of cognition, it 
expresses not only the subjective state of the 
knower, it naturally follows from the objective 
relationship of cognition to being, its object 
and from the nature of this latter. The presence 
of a problem, problem situations is objectively 
due to the infinity of existence and the inter-
connection of all phenomena in the world” [8]. 
It should be borne in mind that the problem 
of the formation of a creative personality is 
solved not only in the course of the problem 
learning itself, but also on the basis of the di-
rect influence of the creative leader, interper-
sonal contacts, competition and play, fantasiz-
ing and improvisation, in which a problem is 
connected with imagery, with immersion. into 
the world of new relationships for a person and 
other factors.

Problem-based learning realizes two goals, 
one of them, according to P.G. Kravtsova, 
V.N. Mikhelkevich, V.M. Nesterenko, forms 
the necessary system of knowledge, abilities 
and skills among students, which contribute to 
the development of a high level of self-study 
and self-education. This is the result of the fact 
that in problem-based learning the assimila-
tion of educational material is in the form of 
active educational activities, including in the 
process of solving professional problem prob-
lems. Another goal of problem learning is the 
formation of active mental activity, research 
independence [9].

Problem-based learning also contributes 
to the formation of professionally important 
qualities in a competence-based educational 
environment in the course of full military spe-
cial training. A high level of problematicity is 
achieved through the organization of dialogical 
forms of work. They can be realized both dur-
ing classroom sessions at lectures, seminars, 
practical exercises, and during extracurricular 
hours at consultations, meetings of the military 
scientific society, at extracurricular workshops. 
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The future officer’s own positions are revealed, 
the personal meaning of the acquired knowl-
edge is acquired, the future officer is being pre-
pared for independent activity.

The implementation of problem-based 
learning in a competence-based educational 
environment in the formation of profession-
ally important qualities in future officers can 
be carried out by various methods.

1. Statement of the problem before the 
presentation of the educational material of a 
professional orientation. Demonstrating to the 
cadets the logic of mental activity, the teacher 
involves them in a joint scientific search for a 
solution to the problem.

2. A partial search method for solving a 
problematic problem of a professional nature. 
Involvement of cadets in the step-by-step so-
lution of the problem under the guidance of 
a teacher.

3. Independent solution of the problem 
task by the students, based on the knowledge, 
skills and abilities they have acquired in a mili-
tary orientation.

4. The method of “brainstorming”, which 
consists in the collective solution of a com-
plex problem based on the generation of di-
verse ideas.

5. A situational method focused on identi-
fying a problem, analyzing it, finding solutions.

The use of problem-based learning in the 
educational process of a competence-based 
educational environment contributes to the 
formation of key and important qualities 
necessary for military professional activity 
in future officers: productive and analytical 
thinking, professional imagination, commu-
nication skills, military professional logic, 
and also activates the cognitive properties of 
the individual.

At the same time, gaming technologies 
should be highlighted as effective technologies 
used in teaching. So G.K. Selevko believes that 
“play is a type of activity in situations aimed 
at recreating and assimilating social experi-
ence, in which self-management of behavior is 
formed and improved” [6].

In the works of A.P. Panfilova, “every 
game, exercise, situation, training should be 
aimed at achieving educational or organiza-
tional and personal developmental goals, at 
acquiring knowledge, skills and abilities of a 
professional, managerial, psychological na-
ture, that is, at developing professionally im-
portant qualities in a particular area human 
relations” [10].

Game technologies solve pedagogical 
tasks: teaching, educational and developmen-

tal, in which the functions of a competence-
based educational environment are imple-
mented: stimulating, developing, adaptive 
and communicative. Applying these technolo-
gies in specialized disciplines, the emphasis 
should be on role-playing games: demonstra-
tion role-playing games; role-playing games 
for the whole group; exchange of roles; spon-
taneous role-playing games that contribute 
to the development of important personality 
traits, such as emotional-volitional, commu-
nicative and managerial qualities, manifested 
in the awareness of options for evaluating the 
same subject, the ability to take into account 
different opinions and reasonably defend their 
views, as well as the ability to consciously 
observe combat, moral-political and moral-
ethical norms, attunement of consciousness 
to certain attitudes through argumentation. 
Consequently, the implementation of gaming 
technologies in the educational process con-
tributes to the formation of professionally im-
portant qualities in future officers. The format 
of the games used is optimal for planning and 
monitoring the behavior of future officers in 
the expected military-professional situations, 
training and adapting them to military-profes-
sional activities.

Conclusions
In conclusion, it should be to noted that 

the productivity of the integration of various 
technologies is obvious when students receive 
a choice of various technological tools for ob-
taining relevant information, analyzing it and 
synthesizing a new set of educational and pro-
fessional information. The use of technology 
for the formation of professionally important 
qualities of a future officer contributes to the 
development of his educational motivation, 
activation of military professional interest, 
deepening professional knowledge and skills, 
as well as the formation and development of 
a set of professionally important qualities of 
an officer.
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The article considers the fundamentals of non-classical probabilistic-statistical research method and its applica-

tion in developing the mathematical model of a student, according to which a student is identified with a distribution 
function in the information space. This is due to the fact that the student’s knowledge is a product of consciousness, the 
determinism of which is realized through chance, due to the inherent random nature of the mental and somatic states of 
the individual. For the experimental finding of the individual distribution functions of students, probabilistic-statistical 
scaling was used, in accordance with which the experimental distribution functions of students are mapped onto a num-
ber space. The moments of the experimental distribution functions of students can be used to rank them according to 
the level of knowledge. Recommendations on optimization of a baccalaureate structure for the higher education system 
are made, that are based on the analysis of the evolution of experimental distribution functions of a student batch and 
on the use of the principal of staged education with branching. It is shown that after two years of bachelor’s degree 
course it is reasonable to perform branching, according to which “weak” students should be taken out of a bachelor’s 
program to continue education on a specialist training program, that corresponds to a secondary professional education.

Keywords: probabilistic-statistical method, student, distribution function, scaling, staged education with branching, 
optimization of the baccalaureate structure

Probabilistic-statistical methods are widely 
used, when conducting a scientific research. 
There are classical probabilistic-statistical meth-
od (CPS-method) and non-classical probabilistic-
statistical method (NPS-method) [1]. CPS-meth-
od, based on the use of theory of probability and 
mathematical statistics, has wide application in 
the analysis of mass phenomena of a random na-
ture [2]. The NPS-method of scientific research 
in contrast to the CPS-method could be used to 
study each particular event of a random nature. 

Non-classical probabilistic-statistical meth-
od can be used to analyze human behavior in the 
process of an activity. Here we consider the use 
of the NPS-method for studying student behav-
ior in the process of gaining knowledge.

Materials and research methods
In the process of learning individual moves 

in the information space, which represents the 
results of human semantic activity. Knowledge, 
that student acquire, has a random factor, since 
it is a product of consciousness, which deter-
minism is realized through randomness [3]. 
This behavior of the student is a reflection of 
the internal properties, specific for each indi-

vidual and conditioned by the random charac-
ter of his mental and somatic state. This, for 
example, was the reason for the refusal from 
a deterministic dynamical model in favor of a 
random dynamical system in the modeling of 
human cognitive processes [4].

Since the process of assimilating knowl-
edge involves a random factor, it is impossible 
to specify student’s precise position in the infor-
mation space, we can only talk about the prob-
ability of its location in a specific area of space. 
This means that to describe student behavior in 
the process of assimilating knowledge, the non-
classical probabilistic-statistical method can be 
applied. According to this method a student is 
identified with a distribution function in the in-
formation space, namely, with a probability den-
sity, which defines the probability to find an in-
dividual in a unit area of the information space.

The work [3] presents a system of continu-
ity equations, associating partial time deriva-
tive of the probability density with the diver-
gence of the probability density flow:
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where ( ; )tΨ σ , ( , ; )tΨ σ σ  and ( , , ; )tΨ σ σ σ   are distribution functions, which identify a student in 
the information space; σ, σ , < σ > , σ , < σ >  and < σ >  are coordinate, velocity, average veloc-
ity, acceleration of the first order, average acceleration of the first order and average acceleration 
of the second order respectively; t is time.
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This system consists of an infinite number 
of differential equations. To solve them one 
needs to have data on the average values of ve-
locity and accelerations of various orders. The 
first and second equations from the above sys-
tem of differential equations allow to find ana-
lytically from the known initial and boundary 
conditions the explicit form of the distribution 
function for any moment of time. Differential 
equations of higher orders can, possibly, be 
solved only by a numerical method.

It is notable that the random character of 
human behavior when he performs any activity 
to some extend is identical to the behavior of 
microparticles (for example, electrons, atoms, 
molecules etc.). Specifically, according to the 
Copenhagen interpretation of quantum me-
chanics the non-classical probabilistic-statisti-
cal method is also used to describe the behavior 
of microparticles. Microparticle is identified 
with a wave function, that is a solution of the 
Schrödinger equation. The wave function itself 
doesn’t have physical sense, but the square of 
the wave function does have and defines, under 
normalization condition, the probability den-
sity of finding a microparticle in the targeted 
area of the information space. It should also 
be noted, that the Schrödinger equation could 
be transformed to the continuity equation [5], 
which is similar to the first equation from the 
above system of differential equations.

Quantum-mechanical description of a mi-
croparticle system behavior is based on the prin-
ciple of “indistinguishability”, all particles (for 
example, electrons) are identic and cannot be 
distinguished from each other. However, in case 
of describing the behavior of a student system it 
is necessary to use the principle of “distinguish-
ability”, whereby each student has individual 
properties, that distinguish him from each other. 
In addition, the above system of equations al-
lows taking into account the random location of 
the individual not only in the coordinate space, 
but also in the spaces of velocities and accel-
erations of various orders. Hence, the concerned 
NPS-method opens opportunities for the study 
of human behavior in various contexts.

When carrying out pedagogical measure-
ments, scaling is of great importance. It is 
notable, that classical scaling methods cannot 
be used for measuring the completeness of a 
student’s knowledge, since they do not take 
into account the probabilistic-statistical char-
acter of student behavior. This problem can 
be solved by applying the non-classical prob-
abilistic-statistical scaling method. According 
to this method the measurement scale is an or-
dered system ; , , ; ,A l F G f MΨ< > , where 

A is some ordered set of objects (students), that 
have characteristics of interest to us (empirical 
system); lΨ – functional space (space of distri-
bution functions); F is mapping of A to a sub-
system lΨ; G is a group of admissible transfor-
mations; f is mapping of distribution functions 
from the subsystem lΨ to the numeric systems 
with relations of n-dimensional space M.

This measurement scale allows, when as-
sessing the completeness of student’s knowl-
edge, to pass from the functional space to the 
numeric space. For this purpose, student’s em-
pirical distribution functions, received form the 
results of a review work, for example, an ex-
amination, are mapped onto the numeric space 
in the form of moments of different orders of 
these functions, obtained by calculation. Most-
ly it is enough to calculate the moments of the 
first, second and third orders, which charac-
terize the mathematical expectation, disper-
sion and asymmetry of the distribution func-
tions respectively.

Comparison of the moments of differ-
ent orders of students’ individual distribution 
functions allows to rank students by the level 
of knowledge. The matter of the application 
of probabilistic-statistical scaling to measure-
ments in pedagogy and to the assessment of 
student’s knowledge completeness, as well as 
student ranking by the level of knowledge, is 
clarified in [3]. Let us analyze some features of 
the experimental distribution functions.

Research results and discussion
In some cases the use of traditional five-

point measurement scale for finding the experi-
mental distribution function, identifying stu-
dent, is not practical, since due to the large error  
of ±0,5 points and narrow scale range it is impos-
sible to observe the true form of the individual 
distribution function (its fine structure is masked 
by an error). However, in some cases, when it is 
necessary to analyze simultaneously a large num-
ber of students, for example, a student batch, a 
five-point measurement system can be used, and 
in this case the true individual distribution func-
tion can be approximated by a rectangular distri-
bution function, which width is equal to 1 point. 
This wouldn’t significantly affect the structure of 
the distribution function, that characterize the be-
havior of the student batch as a whole.

The use of point grading scales of higher 
orders, for example, a 20-point or a 100-point 
scale, allows to recognize specifics of the 
structure of individual distribution functions. 
So, fig. 1 shows typical individual distribu-
tion functions, obtained experimentally using 
a 20-point scale.
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Fig. 1. Typical individual distribution functions of students, who have received in the physics exam 
traditional grades: 1 – “2” (unsatisfactory); 2 – “3” (satisfactory); 3 – “4” (good); 4 – “5” (excellent)

Individual distribution functions, shown in 
fig. 1, are in fact histograms, that can hardly be 
approximated with smooth lines. However, this 
can easily be done when statistically processing 
a large number of individual distribution func-
tions, especially, using a 100-point measure-
ment system. It is notable that the area under 
each individual distribution function is equal to 
one, since it corresponds to the probability to 
find a student in the entire information space.

As the order of measurement scale tends 
to infinity the individual distribution functions 
will come close to the true functions. However, 
none of the “true” individual distribution func-
tions will be exactly identic to any other func-
tion in form and position in the information 
space, even for the student “clones”, that have 
completely the same initial properties. This due 
to the fact that the behavior of each individual 
student in the process of assimilating knowl-
edge involves random factor. Here we find an 
analogy with the behavior of quantum micro-
particles, “clones”, that are prepared hypotheti-
cally in completely the same way. In quantum 
mechanics it is shown, that such microparti-
cles, when passing, for example, through a slit, 
will with a certain probability fall into some or 
other area of the screen, and the probability of 
microparticles hitting one and the same point 
on the screen is zero.

On the basis of statistical processing of stu-
dents’ individual distribution functions, distri-
bution functions of the student batch were built 
(fig. 2). Individual distribution functions were 
rectangular functions with a width of 1 point, 
that were obtained experimentally using a five-
point measuring system. It follows form the 
analysis of evolution of distribution functions, 
shown in fig. 2, that as functions move through 
the information space their dispersion increas-
es and mathematical expectation shifts from 

the left bound towards the center. Over time, 
this leads to overlapping of the distribution 
functions, which becomes notably significant 
in senior years. This means, that the amount 
of knowledge of a strong junior student, can 
actually exceed that of a weak senior student. 
The overlapping of functions already becomes 
significant for the distribution functions, corre-
sponding to the second and third course years. 
Thus, starting from the third year of study, stu-
dent batch becomes markedly heterogeneous 
in terms of the level of knowledge, and learn-
ing efficiency in such groups decreases.

Fig. 2. Experimental distribution function  
of the student batch, found after the first 
year of study (curve 1), second year  
(curve 2), third year (curve 3),  
fourth year (curve 4), fifth year (curve 5)
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Fig. 3. An alternative structure of the higher education system, which takes into account the principal  
of staged education with branching in the structure of baccalaureate

Teachers, who conduct classes for the large 
student groups, in this case have to orient to-
wards “average” students, this negatively af-
fect the study of “weak” and “strong” students: 
weak students cannot sufficiently learn the ma-
terial, and the potential of the strong students is 
not fully utilized. This leads to the increase in 
heterogeneity of student body and, therefore, to 
a reduction of the requirements for student at-
testation, which inevitably leads to the overall 
decrease in qualification of the intended spe-
cialists. In this context it is reasonable to move 
to the staged education with branching to en-
hance the efficiency of the educational process. 
This principle can be used for the optimization 
of the structure of higher educational system.

In Russian Federation the two-tier system 
of higher education actually takes place: bach-
elor’s degree (four years of study) and master’s 
degree (two years of study), while maintain-
ing the specialist program. Such structure of 
the higher education system undoubtably im-
proves the quality of student education. At the 
same time, it involves internal conflicts, con-
ditioned by high heterogeneity of students in 
terms of the level of knowledge, that already 
appears after the second year of study (distri-
bution function, identifying a student batch, al-
ready have high dispersion). The above analy-
sis of the evolution of the distribution function 
of the student batch (fig. 2) showed significant 
overlapping of the distribution functions after 

the second and the third years of study. Hence, 
a stage of education should not last more than 
two years. This means, that bachelor’s pro-
gram should be carried out in two stages with 
the allocation of quasi-homogeneous (in terms 
of the level of knowledge) student subsystems 
on each stage followed by branching with the 
aim of their separate study [6]. The principal 
of staged education with branching could be 
implemented in the structure of bachelor’s pro-
gram in the following form (fig. 3).

It is hoped, that the proposed structure of 
the baccalaureate will allow to enhance the ef-
ficiency of the educational process, since af-
ter the first two years branching should take 
place, according to which only average and 
strong students will be able to continue study 
on the bachelor program, whereas weak stu-
dents should be taken out of the bachelor’s pro-
gram to continue study during 1,5-2 years on 
the specialist program, that corresponds to the 
secondary professional education (accountant, 
nurse, technician and etc.). It is supposed that 
on the first stage of education students should 
study fundamental and general disciplines and, 
upon successful completion, obtain a certifi-
cate, confirming of the stage completion. Such 
baccalaureate structure offers additional op-
portunities for student mobility, for example, 
to complete education after the first stage of 
baccalaureate and start working, to continue 
education on a bachelor’s program or program  
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of specialist with a secondary professional edu-
cation, as well as to pass to another higher edu-
cational institution and continue education there. 
After graduation from the bachelor’s degree 
the second branching takes place, according to 
which a graduate can start working or continue 
education in a master’s degree for 2 years.

Conclusion
In conclusion, we note that non-classical 

probabilistic-statistical method of scientific 
research takes into account the properties, 
specific for each individual and conditioned 
by random character of mental and physical 
state, and allows build a mathematical student 
model, according to which he is identified with 
a distribution function, that moves in the infor-
mation space, and the analysis of experimen-
tal distribution functions makes it possible to 

rank students by the level of knowledge and to 
formulate the proposals for optimization of the 
educational process.
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МАТЕРИАЛЫ XIII МЕЖДУНАРОДНОЙ СТУДЕНЧЕСКОЙ НАУЧНОЙ КОНФЕРЕНЦИИ  
«СТУДЕНЧЕСКИЙ НАУЧНЫЙ ФОРУМ 2021»

ЭФИРНЫЕ МАСЛА В ТЕРАПИИ ОНКОЛОГИЧЕСКИХ ЗАБОЛЕВАНИЙ, 
ВОЗМОЖНЫЕ БИОХИМИЧЕСКИЕ МЕХАНИЗМЫ

Ихсанова А.И., Князева О.А.
ФГБОУ ВО «Башкирский государственный медицинский университет»,  

Уфа, e-mail: ixsalina @mail.ru
Цель данного исследования – оценка возможности использования терапии природными антиоксидан-

тами (эфирные масла лаванды, шалфея и эвкалипта) при экспериментальной миеломе на линейных мышах. 
Исследование проводили на мышах линии ������ (� � ��), � которых инд�цировали асцит п�тем вн�три������� (� � ��), � которых инд�цировали асцит п�тем вн�три��� (� � ��), � которых инд�цировали асцит п�тем вн�три�� (� � ��), � которых инд�цировали асцит п�тем вн�три� (� � ��), � которых инд�цировали асцит п�тем вн�три�� � ��), � которых инд�цировали асцит п�тем вн�три� � ��), � которых инд�цировали асцит п�тем вн�три-
брюшинного введения клеток миеломы Sp 2�0 �g14 (10� � мышь). В качестве антиоксидантной терапии при-
меняли ингаляционное введение эфирных масел (ИЭМ), произведенных в На�чно�производственной фирме 
«Царство ароматов» (г. С�дак, Крым), проявляющих, по ранее пол�ченным данным, имм�нокорригир�р�ю-
щие, антиоксидантные и антиканцерогенные свойства. ИЭМ проводили в течение дв�х недель, по 45 мин�т, 
начиная со второго дня после вн�трибрюшинного инъецирования миеломных клеток, методом аэрофитоте-
рапии эфирными маслами в парах воды при 80 °С до концентрации в возд�хе 4�5 мг�м�. Противооп�холевые 
свойства эфирных масел исследовали на 1��е с�тки по торможению развития асцита (ТРА), снижению при-
роста массы тела (СПМТ), медиане – средней продолжительности жизни (МПЖ) и �величению продолжи-
тельности жизни (УПЖ). Сравнивали показатели в трех гр�ппах: 1 – контроль (мыши с инд�цированной 
миеломой); 2 – «миелома + ИЭМ1» (смесь эфирных масел лаванды настоящей и шалфея м�скатного в соот-
ношении 2:1) и � – «миелома + ИЭМ2» (эфирное масло эвкалипта шаровидного). Рез�льтаты статистически 
обрабатывались с помощью программы ST�TISTIC� 10.0. Пол�ченные рез�льтаты свидетельств�ют о том, 
что проведение ИЭМ1 и ИЭМ2 приводит к торможению развития асцита � миеломных мышей, что может 
быть использовано в профилактических целях и комплексной терапии неопластических процессов.

Ключевые слова: антиоксиданты, эфирные масла, линейные мыши, миелома, рак

ESSENTIAL OILS IN THE TREATMENT OF ONCOLOGICAL DISEASES,  
POSSIBLE BIOCHEMICAL MECHANISMS

Ikhsanova A.I., Knyazeva O.A.
Bashkir state medical university, Ufa, e-mail: ixsalina @mail.ru

The purpose of this study is to evaluate the possibility of usi�g �atural a�tioxida�t therapy (esse�tial oils of 
lave�der, sage a�d eu�alyptus) i� experime�tal myeloma i� li�ear mi�e. The study was performed o� ������ 
(� � ��) mi�e i� whi�h as�ites were i�du�ed by i�traperito�eal i�je�tio� of myeloma �ells Sp 2�0 �g14 (10� � 
mouse). �s a� a�tioxida�t therapy, i�halatio� admi�istratio� of esse�tial oils (IEM) produ�ed i� the resear�h a�d 
produ�tio� �ompa�y «Ki�gdom of aromas» (Mos�ow) was used. Sudak, Crimea), showi�g, a��ordi�g to previously 
obtai�ed data, immu�o�orre�tive, a�tioxida�t a�d a�ti��ar�i�oge�i� properties. IEM was performed for two weeks, 
for 45 mi�utes, starti�g from the se�o�d day after i�traperito�eal i�je�tio� of myeloma �ells, by the method of 
aerial phytotherapy with esse�tial oils i� water vapor at 80 °C to a �o��e�tratio� i� the air of 4�5 mg�m�. ��titumor 
properties of esse�tial oils were studied o� the 1�th day for i�hibiti�g the developme�t of as�ites (TR�), redu�i�g 
body weight gai� (SPMT), media� – average life expe�ta��y (MPW) a�d i��reasi�g life expe�ta��y (UPW). 
We �ompared the i�di�ators i� three groups: 1 – �o�trol (mi�e with i�du�ed myeloma); 2 – «myeloma + IEM1» 
(a mixture of esse�tial oils of real lave�der a�d Clary sage i� a ratio of 2:1) a�d � – «myeloma + IEM2» (eu�alyptus 
globulus esse�tial oil). The results were statisti�ally pro�essed usi�g the ST�TISTIC� 10.0 program. The obtai�ed 
results i�di�ate that iem1 a�d IEM2 leads to i�hibitio� of as�ites developme�t i� myeloma mi�e, whi�h �a� be used 
for preve�tive purposes a�d �omplex therapy of �eoplasti� pro�esses.

Keywords: active oxygen species (ROS), antioxidants, anticancer therapy

На протяжении десятилетий проводи-
лись на�чные диск�ссии об использовании 
антиоксидантов для лечения рака человека, 
но, чтобы сделать какой�либо вывод, коли-
чества проведенных исследований недо-
статочно. Из�чение свойств эфирных масел 
в модельных системах и на живых орга-
низмах представляет значительный на�ч-
но–практический интерес, который может 
позволить выявить связи межд� составом 
масел и их антиоксидантными свойствами, 
из�чить возможные биохимические меха-
низмы действия.

В настоящее время для лечения раз-
личных видов рака широко использ�ются 
(по отдельности и в сочетании) три вида 

терапии: химиотерапия, л�чевая терапия 
и имм�нотерапия. Одним из последствий 
химиотерапии и л�чевой терапии являет-
ся генерация реактивных форм кислоро-
да (ROS), которые посредством прямого 
и косвенного воздействия на оп�холевые 
клетки инд�цир�ют повреждение ДНК 
и влияют на механизмы репликации ДНК, 
что приводит к отклонениям в сигналь-
ных п�тях [1]. Большинство из этих мето-
дов не считается эффективным вариантом 
лечения рака в прогрессир�ющей ста-
дии с метастазами, что возможно связано 
с приобретением резистентности к оп�хо-
ли и развитием локальной токсичности, 
приводящим к �меньшению ч�вствитель-
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ности или рецидиву заболевания. Следо-
вательно, потенциально новые терапевти-
ческие подходы и агенты, проявляющие 
антиканцерогенные свойства, потенци-
рующие апоптоз опухолевых клеток не-
обходимы для продления жизни больных 
с онкопатологией [2].

Из данных литературы известно об аль-
тернативном лечении онкологических боль-
ных с использованием ароматерапии эфир-
ными маслами растений. 

Эфирные масла растений представле-
ны преимущественно веществами изопре-
новой природы, терпеноидами, многоком-
понентными системами. Основными их 
компонентами являются монотерпеновые 
спирты и их сложные эфиры, к которым 
относятся линалоол и линалилацетат. Так 
в эфирном масле лаванды на линалилацетат 
приходится до 17 % и на линалоол – до 61 % 
. В эфирном масле шалфея мускатного, на-
против, больше линалилацетата (до 63 %), 
а линалоола – до 23 % [3].

Показано преимущество применения 
ароматерапии в комплексе с лекарственной 
терапией. Это основано на том, что у паци-
ентов происходит снижение уровня тревоги, 
эмоционального стресса, боли, мышечного 
напряжения, усталости, что способствует 
достижению положительных результатов 
проводимого лечения [4]. 

Экспериментально доказано антиканце-
рогенное действие эфирного масла лаванды 
и его основных компонентов, которое про-
являлось в ингибировании пролиферации 
клеточных линий рака простаты человека 
PC-3 и DU145 и индукции апоптоза в опу-
холевых клетках [5]. 

Цель исследования: оценить возмож-
ность использования терапии природными 
антиоксидантами (эфирные масла лаванды 
настоящей, шалфея мускатного и эвкалипта 
шаровидного) при экспериментальной мие-
ломе на линейных мышах.

Материалы и методы исследования
Исследование проводили на линейных 

3-х месячных мышах – самцах BALB/c 
(n = 36), у которых моделировали миелом-
ную болезнь путем внутрибрюшинного 
введения клеток Sp 2/0 Ag14 из расчета 
106 клеток на мышь. В качестве антиокси-
дантной терапии применяли ингаляцион-
ное введение эфирных масел (ИЭМ): эвка-
липта шаровидного (Eucalyptus globules), 
лаванды настоящей (Lavandula vera) и шал-
фея мускатного (Salvia sclarеa), получен-
ных из Крыма (Научно-производственная 
фирма «Царство ароматов», г. Судак), 
по результатам предыдущих исследований, 
обладающих не только иммунокорригиру-

рующими и антиоксидантными свойствами, 
но и антиканцерогенными [6]. 

Проводили ИЭМ, начиная со второго 
дня после внутрибрюшинной инъекции ми-
еломных клеток. Метод ИЭМ представлял 
собой аэрофитотерапию эфирными масла-
ми в парах воды около 80 °С до примерной 
концентрации в воздухе 4-5 мг/м3. Терапия 
длилась две недели, по 45 минут в день. 

Исследование противоопухолевых свойств 
эфирных масел проводили по таким показа-
телям, как торможение прироста массы тела 
(ТПМ), торможение развития асцита (ТРА), 
средняя продолжительность жизни или ме-
диана (МПЖ), а также по показателю увели-
чения продолжительности жизни (уПЖ). 

Животных разделяли на три группы: 1 – 
контроль (мыши с индуцированной миело-
мой); 2 – «миелома + ИЭМ1» (смесь эфир-
ных масел лаванды настоящей и шалфея 
мускатного в соотношении 2:1) и 3 – «ми-
елома + ИЭМ2» (эфирное масло эвкалип-
та шаровидного). Во 2 и 3 группах живот-
ным с привитой миеломой одновременно 
проводили ИЭМ. Асцит у мышей разви-
вался к концу первой недели. Показатели 
противоопухолевой активности оценивали 
на 16-е сутки от начала эксперимента. 

Величину ТПМ определяли, используя 
формулу: 

ТПМ = [(∆к-∆о)/∆к] ∙100 %, 
где ∆к – прирост массы тела в группе «кон-
троль», г
∆о – прирост массы тела в группе «опыт», г

ТРА рассчитывали по следующей 
формуле: 

ТРА = [(АЖк-АЖо)/АЖк] ∙100 %, 
где АЖк – количество асцитической жидко-
сти в группе «контроль», мл
АЖо – количество асцитической жидкости 
в группе «опыт», мл

уПЖ определяли, используя формулу: 
уПЖ = [(МПЖо – МПЖк)/МПЖк]∙100 %,

где МПЖк – средняя продолжительность 
жизни в группе «контроль» (дни);
МПЖо – средняя продолжительность жиз-
ни в группе «опыт» (дни).

При оценке значений МПЖ за 100 % 
принимали средний показатель в группе 
животных после применения ИЭМ1.

Для сравнения данных эксперимента 
проводили анализ зарубежной и отечествен-
ной литературы о возможности применения 
эфирных масел растений или их компонен-
тов в противоопухолевой терапии.

Результаты были обсчитаны с исполь- 
зованием статистической программы  
STATISTICA 10.0.
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Результаты исследования  
и их обсуждение

Результаты данного исследования пред-
ставлены в таблице (таблица).

Если принять за 100 % прирост массы 
тела мышей контрольной группы без лече-
ния, то видно, что у животных, получавших 
терапию ИЭМ1 прирост массы тела снизил-
ся на 52,3 %, а после применения ИЭМ2 – 
на 43,4 %. Наибольшее значение ТРА на-
блюдалось у животных после применения 
ИЭМ1 и составляло 54,3 %, что на 6,8 % 
выше по сравнению с группой животных, 
получавших ИЭМ2. 

Использование эфирных масел вы-
зывало увеличение МПЖ на 71,4 % после 
ИЭМ1 и 58,5 % – после ИЭМ2. Возрастал 
при этом также и показатель уПЖ: после 
ИЭМ1 на 289,5 %, после ИЭМ2 – на 237,3 % 
(рисунок). Оставшиеся в живых подопыт-
ные животных были здоровы и активны 
в течение полугода наблюдений. 

Из литературных данных известно, 
что антиоксиданты оказывают влияние 
на распределение клеток по фазам кле-
точного цикла, что в перспективе может 
позволить разработать методы таргетной 

терапии и диагностики онкологических за-
болеваний. Прооксиданты, к которым от-
носятся АФК, продуцируемые в различных 
метаболических реакциях, происходящих, 
главным образом, в митохондриях, перок-
сисомах и эндоплазматическом ретикулу-
ме, могут быть вовлечены в опухолегенез, 
прогрессирование опухоли и метастазиро-
вание [7]. Семейство ферментов НАДН-
оксидаз, являющихся наиболее распростра-
ненными внутриклеточными источниками 
генерации АФК, имеют ведущее значение 
для облегчения перицеллюлярного протео-
лиза, что указывает на их роль в уменьше-
нии метастазов [8]. Понимание роли АФК 
в пролиферации, прогрессировании и мета-
стазировании опухолей может помочь в раз-
работке комбинированных методов лечения.

Результаты нашего исследования со-
гласуются с данными литературы. По [9] 
некоторые из компонентов эфирных масел 
(n-цимен, гамма-терпинен) оказывают ин-
гибирующее действие на жизнеспособность 
раковых клеток без какого-либо значитель-
ного влияния на нормальные клетки, инду-
цируя апоптоз за счет генерации АФК, раз-
рушения митохондриального мембранного 
потенциала, активации каспазы-3 и повреж-

Изменение показателей развития асцитной опухоли и продолжительности жизни  
мышей с индуцированной миеломой под действием аэрофитотерапии смесью  

эфирных масел Lavandula vera и Salvia sclarea (ИЭМ1), Eucalyptus globulus (ИЭМ2) 

Показатель
роста асцитной 

опухоли

Группа лабораторных мышей
1 2 3 

«Контроль- 
миелома»

«Миелома +
ИЭМ1»

«Миелома +
ИЭМ2»

Исходная масса
 тела, г 

Ме
[Q1-Q3]

28,5
[27,7-29,2]

28,6
[28,4-29,4]

28,8
[28,0-29,5]

увеличение массы
 тела, г

Ме
[Q1-Q3]

17,1
[16,3-18,2]

8,2
[7,7-8,8]

p1-2 = 0,001

9,7
[9,1-10,4]

p1-3 = 0,001

Торможение прироста
массы тела (ТПМ), % 0 52,3 43,4
Объем асцитической  

жидкости, мл
Ме

[Q1-Q3]
9,9

[9,1-10,6]
4,5

[4,1-5,1]
p1-2 = 0,001

5,2
[4,8-5,9]

p1-3 = 0,001
Торможение развития  

асцита (ТРА), % 0 54,3 47,5
Медиана продолжительности 

жизни (МПЖ), дни
24,2

[20-30]
84,7

[39-182]
73,8

[31-182]
увеличение продолжительности 

жизни (уПЖ), % 15,8 305,3 253,1
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дения ДНК. Показано, что под действием 
эфирного масла из растения тысячелист-
ника обыкновенного (Achillea millefolium) 
снижалась пролиферация раковых клеток 
HeLa (CCL-2) [10]. Исследование влияния 
антиоксиданта изомелавонового компонен-
та генистеина сои на рак предстательной же-
лезы, показало, что как соя, так и генистеин 
ингибировали рост клеток рака предстатель-
ной железы человека PC-3 in vitro и ортото-
пических опухолей PC-3 in vivo, причем эти 
эффекты усиливались, их введение сочета-
лось с проведением лучевой терапии [11]. 
Обнаружено также, что природный анти-
оксидант куркумин оказывает подавляющее 
действие на апоптоз и ингибирование им-
муносупрессии Т-клеток [12].

Основной функцией антиоксидантов 
является нейтрализация образующихся 
свободных радикалов и ингибирование по-
вреждающих эффектов АФК. Показано, 
что при начальных стадиях рака достига-
ется более значительный эффект антиокси-
дантной терапии [13]. 

установлена глубокая, до конца не по-
нятая связь между обонятельной и иммун-
ной системами [14]. Можно проследить ее, 
опираясь на некоторые известные факты. 
Так проведение обонятельного стимула 
начинается с того, что пахучие вещества, 
в данном случае компоненты эфирных ма-
сел (ЭМ) взаимодействуют с рецептором 
мембраны обонятельной клетки. В резуль-
тате этого происходит активация обонятель-
ного рецептора, соединенного с G-белком 

(англ. G protein coupled receptor). Связыва-
ние ЭМ с рецептором приводит к актиации 
G-белка, который вызывает активацию аде-
нилатциклазы, в результате которой от ГТФ 
отщепляется молекула фосфата и он пре-
вращается в ГДФ. Активированный фер-
мент катализирует реакцию превращения 
АТФ в циклическую АМФ (цАМФ), которая 
взаимодействует с цАМФ-зависимым кати-
онным каналом в мембране, что приводит 
к открытию потока ионов Na+ и Са2+ в обоня-
тельную клетку, и запускает потенциал дей-
ствия в этой клетке, что вызывает передачу 
сигнала на афферентные нейроны. В неко-
торых случаях обонятельные рецепторы ак-
тивируют фосфолипазу, и тогда вторичными 
посредниками выступают инозитолтрифос-
фат и диацилглицерол. Возможно также, 
что в обонятельных клетках из-за активации 
ионами кальция NO-синтазы образуется ок-
сид азота, вызывающий образование цГМФ. 
Т.е. мы видим, что действие эфирных ма-
сел можно сравнить с действием гормонов. 
Нервные импульсы запускают синтез клет-
ками гипоталамуса нейропептидов, контро-
лирующих выброс гормонов гипофиза, вы-
зывающих, в свою очередь, синтез гормонов 
в периферических железах, оказывая влия-
ние на все системы организма, в том числе, 
иммунную. Результатом может быть стиму-
ляция фиксации активированных компонен-
тов комплемента на опухолевых клетках, 
аккумуляция нейтрофилов и проявление их 
киллерного эффекта в отношении асцитных 
опухолевых клеток [15].

оценка противоопухолевой активности терапии с использованием ингаляционного введения 
эфирных масел (иЭМ) у лабораторных мышей линии BALB/c с индуцированной миеломой Sp 2/0 Ag14  

по показателям противоопухолевой активности: тПМ – торможение прироста массы тела, 
тра – торможение развития асцита, МПж – медиана продолжительности жизни,  
уПж – увеличение продолжительности жизни в группах животных: 1 – контроль  

без лечения, 2 – после применения иЭМ1, 3 – после применения иЭМ2.  
Примечание. * – отличия статистически значимы по сравнению с группой «контроль»,  

** – отличия статистически значимы по сравнению с группами 1 и между 2 и 3 (р < 0,05)
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Заключение
Таким образом, полученные резуль-

таты свидетельствуют о том, что прове-
дение терапии эфирными маслами Euca-
lyptus globulus и Lavandula vera в смеси 
с Salvia sclarеa замедляет развитие асцита 
у мышей с привитой миеломой Sp 2/0 Ag14, 
что выражалось в увеличении показателей 
торможения прироста массы тела и разви-
тия асцита. При этом также наблюдалось 
увеличение продолжительности жизни 
животных, в большей степени, после при-
менения смеси эфирных масел лаванды 
и шалфея. После дальнейших исследований 
проведение такого вида терапии может быть 
рекомендовано для профилактики и повы-
шения эффективности лечения онкологиче-
ских заболеваний.
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РОЛЬ ГЕНЕТИЧЕСКИХ МАРКЕРОВ В ПАТОГЕНЕЗЕ  
АРТЕРИАЛЬНОЙ ГИПЕРТЕНЗИИ

Чазова Д.А., Сивакова Л.В.
фГБоу Во «Пермский государственный медицинский университет имени академика  

е.а. Вагнера» Министерства здравоохранения российской федерации, Пермь,  
e-mail: aldarchik888@yandex.ru

В настоящее время главной причиной смерти во всем мире являются сердечно-сосудистые заболева-
ния, так как именно сердце и сосуды первыми принимают на себя удар от действия различных факторов: 
стресс, нездоровый образ жизни, недостаточный сон, вредные привычки. Однако у части пациентов их ос-
новой формирования является наследственный компонент. Данный обзор посвящен рассмотрению вопросов 
участия генетических факторов в развитии артериальной гипертензии. Диагноз артериальной гипертензии 
присутствует практически при всех сердечно-сосудистых заболеваниях у лиц старше 65 лет. Генетическая 
предрасположенность к данному заболеванию встречается более чем у 30 % пациентов. Важная роль генов 
заключается в том, что они участвуют в регуляции сосудистого тонуса, кровотока и артериального давле-
ния, а при мутации, изменении генотипа, их функциональные особенности значительно изменяются. Так 
большинство мутаций, приводящих к гипертензии, модифицируют многие системы организма, тем самым 
увеличивая объем циркулирующей крови, следовательно, увеличивается минутный объем сердца и повыша-
ется артериальное давление. Однако, кроме генетических факторов, существуют и средовые факторы, кото-
рые в совокупности оказывают значительное влияние на развитие артериальной гипертензии. Еще с давних 
времен и до сих пор широко обсуждаются генетические аспекты в развитии мультифакториальных заболе-
ваний. Для выявления наследственной предрасположенности возможно проведение генетического анализа 
на основе генетических маркеров с целью оценки риска возникновения артериальной гипертензии и диа-
гностики на ранней стадии данного заболевания.

Ключевые слова: артериальная гипертензия, наследственность, полиморфизм, генотип, мутация

THE ROLE OF GENETIC MARKERS IN THE PATHOGENESIS  
OF ARTERIAL HYPERTENSION

Chazova D.A., Sivakova L.V.
Federal state budgetary educational institution of higher education «Perm state medical University 

named after academician E. A. Wagner» of the Ministry of health of the Russian Federation,  
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Currently, the main cause of death worldwide is cardiovascular diseases, as it is the heart and blood vessels that 
first take the hit from the action of various factors: stress, unhealthy lifestyle, insufficient sleep, bad habits. However, 
in some patients, their formation is based on the hereditary component. This review is devoted to the consideration of 
the participation of genetic factors in the development of arterial hypertension. The diagnosis of arterial hypertension 
is present in almost all cardiovascular diseases in people over 65 years of age. Genetic predisposition to this disease 
occurs in more than 30 % of patients. An important role of genes is that they are involved in the regulation of 
vascular tone, blood flow and blood pressure, and when mutated, changing the genotype, their functional features 
change significantly. So most of the mutations that can lead to hypertension, a modified system of the body, thereby 
increasing blood volume, therefore, increases cardiac output and increased blood pressure. However, in addition 
to genetic factors, there are also environmental factors that together have a significant impact on the development 
of arterial hypertension. Genetic aspects in the development of multifactorial diseases have been widely discussed 
since ancient times and still are. To identify a hereditary predisposition, it is possible to conduct a genetic analysis 
based on genetic markers in order to assess the risk of hypertension and diagnose it at an early stage of this disease.

Keywords: arterial hypertension, heredity, polymorphism, genotype, mutation

Болезни сердца и сосудов широко рас-
пространены и являются одними из главных 
причин инвалидизации, заболеваемости 
населения, преждевременной смертности 
во всем мире. Распространенность артери-
альной гипертензии не имеет тенденции 
к снижению. По данным ВОЗ, уровень рас-
пространенности повышенного кровяного 
давления в мире среди лиц в возрасте 18 лет 
и старше в 2014 году составлял около 22 %. 
Ежегодно от сердечно – сосудистых заболе-
ваний умирает 17,9 миллионов человек [1]. 
Артериальная гипертензия относится 
к мультифакториальным сердечно – сосуди-

стым заболеваниям. Причина может быть 
не известна (в этом случае говорят об эссен-
циальной артериальной гипертензии), либо 
артериальная гипертензия развивается вто-
рично (то есть является симптомом другого 
заболевания). Под артериальная гипертен-
зией понимают стойкое повышение арте-
риального давления более 140/90 мм. рт. ст. 
Повышение артериального давления может 
длительное время являться единственным 
симптомом [2, с. 717]. 

В последнее время большая роль отво-
дится изучению в патогенезе генетических 
аспектов. Многочисленное количество ис-
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следований с каждым днем доказывают зна-
чимость генетики в развитии артериальной 
гипертензии. Сведения о роли наследствен-
ного фактора в развитии артериальной ги-
пертензии накапливаются достаточно дав-
но. Так, средовые факторы именно на фоне 
генетической предрасположенности оказы-
вают более выраженное влияние на разви-
тие данного заболевания.

В участии пациентов с артериальной 
гипертензией подтверждается наличие на-
следственного компонента в патогенезе. 
Для оценки риска развития данного заболе-
вания возможно проведение генетического 
анализа. При эссенциальной артериальной 
гипертензии в ряде случаев выявляются де-
фекты в различных генах.

Одним из них является наличие поли-
морфизма гена α-аддуцина. Аддуцин – это 
гетеродимерный белок цитоскелета клеточ-
ных мембран, обеспечивающий формирова-
ние комплексов спектрин – актин. Является 
субстратом для протеинкиназ С и А.

Маркер связан с процессами транспорта 
ионов натрия в клетках, участвуя в регуля-
ции активности Na+/K+-ATФазы. В резуль-
тате мутации гена α – аддуцина усилива-
ется реабсорбция натрия через мембрану 
канальцев почек. Основная задача молеку-
лярно-генетического типирования локуса 
гена α-аддуцина1 – это определение еди-
ничной нуклеотидной замены в гене, кото-
рая вызывает замену аминокислоты глици-
на на триптофан в 460-м кодоне молекулы 
полипептида. 

Полиморфизм G460W гена ADD1 может 
рассматриваться в качестве гена предраспо-
ложенности к гипертонической болезни [3, 
с. 38] Исследование данного генетического 
маркера может быть необходимым для вы-
явления, в частности, предрасположенно-
сти к солечувствительной гипертензии. 
Однако генетическая предрасположенность 
чаще реализуется в комплексе с воздействи-
ем различных средовых факторов. Кроме 
этого, выявление носительства генотипа 
460WW гена α-аддуцина 1 ADD1 G460W 
может иметь значение в патогенезе артери-
альной гипертензии при беременности.

Известно, что в регуляции артериаль-
ного давления участвует ренин-ангиотен-
зин-альдостероновая система. Поэтому 
обнаружение генетических дефектов в ре-
нин-ангиотензин-альдостероновой системе 
играет большую роль в развитии артери-
альной гипертензии. Так, например, боль-
шое значение имеет выявление мутации 
гена ангиотензиногена.

 Ген ангиотензиногена расположен в ло-
кусе 1q42-q43. В настоящее время большая 
часть выявленных мутаций этого гена при-

водит к замене аминокислот. Например, 
выявлены варианты мутаций, связанные 
с заменами метионина на треонин в 235 ко-
доне (Меt235RThr или М235Т) и треони-
на на метионин в 174 кодоне (Thr174Met 
или T174M). В результате мутаций воз-
можно выраженное повышение содержа-
ния ангиотензина II, что может проявлять-
ся клинически выраженной артериальной 
гипертензией. Ангиотензин II действует 
через ангиотензиновые рецепторы клеток 
и оказывает сосудосуживающее влияние. 
Ангиотензин II – это мощный вазокон-
стриктор. Благодаря связыванию с ангио-
тензиновыми рецепторами (АТ1 – продукт 
гена aGtR1; АТ2 – продукт гена aGtR2), 
ангиотензин II вызывает сужение сосудов, 
что способствует повышению артериально-
го давления [4]. 

Следовательно, данная генетическая 
предрасположенность играет большое зна-
чение в развитии артериальной гипертен-
зии. Важно отметить, что исследование му-
таций гена ангиотензиногена может иметь 
значение при заболеваниях почек, сопро-
вождающихся артериальной гипертензией, 
с целью прогнозирования хронической по-
чечной недостаточности.

Следующим маркером является ген 
ангиотензинпревращающего фермен-
та (АПФ), который локализован в локусе 
17q23. Ангиотензинпревращающий фер-
мент кодирует два изозима: соматический 
АСЕ, который экспрессируется в эндотелии, 
эпителии почек и других органов, и тести-
кулярный – только в семенниках [5, с. 85]. 
Ангиотензинпревращающий фермент 
участвует в расщеплении ангиотензин-I 
до ангиотензина-II, является катализатором 
этого процесса. А ангиотензин II является 
вазоконстриктором, тем самым способ-
ствует повышению уровня артериального 
давления. Кроме этого, участвует в под-
держании электролитного баланса, влияет 
на фибринолиз, активацию и агрегацию 
тромбоцитов, то есть участвует в регуля-
ции системы гемостаза. Функционально 
наиболее значимым полиморфным вари-
антом данного гена является инсерцион-
но-делеционный полиморфизм в 16-м ин-
троне (I/D), который обусловлен наличием 
или отсутствием alu-повтора; инсерция 
alu-повтора приводит к пониженной экс-
прессии гена АПФ [5, с. 85]. Выявление по-
лиморфизма гена АПФ может быть связано 
с высоким риском развития эссенциальной 
артериальной гипертензии, инфарктом ми-
окарда, гипертрофическими изменениями 
левых отделов сердца, а также заболевания-
ми почек, сопровождающимися артериаль-
ной гипертензией.



EUROPEAN JOURNAL OF NATURAL HISTORY № 1, 2021

64 Medical sciences

Также относится к маркерам оценки ри-
ска развития артериальной гипертензии ген 
рецептора 1 типа к ангиотензину II (АGТR1), 
который локализован на длинном плече 3-й 
хромосомы. Здесь опять следует заметить, 
что ангиотензин II является одним из самых 
мощных вазоконстрикторов. Среди мута-
ций гена рецептора 1 типа к ангиотензину II 
наиболее изучена А1166С мутация AGTR1. 
Замена А на С в локусе 1166 (А1166С) ска-
зывается на функциональной активности 
рецептора и осуществлении эффектов ан-
гиотензина II [6]. Полиморфизм гена рецеп-
тора 1 типа к ангиотензину II может при-
водить не только к изменению регуляции 
сосудистого тонуса, но и к пролиферации 
элементов сосудистой стенки.

Еще одним маркером является ген рецеп-
тора 2-го типа к ангиотензину II (AGTR2), 
который локализован в локусе Хq22-q23. 
Известно, что ген АGtR2 экспрессируется 
под контролем эстрогенов, контролирует 
вазодилатирующие функции. Таким обра-
зом, эффекты ангиотензина II на сердечно-
сосудистую систему, опосредованные ре-
цепторами 2 типа к ангиотензину II, будут 
противоположны эффектам, опосредован-
ным рецепторами 1 типа. Описано 5 поли-
морфных вариантов гена АGtR2, но наибо-
лее изученной является мутация G1675A, 
в результате которой гуанин (G) заменяется 
на аденин (А) в позиции 1675. Это в свою 
очередь изменяет характер регуляции экс-
прессии гена. 

Данные маркеры (гены рецептора к ан-
гиотензину II 1 и 2 типа) могут быть ис-
пользованы при обследовании пациентов 
не только с эссенциальной, но и с реналь-
ной артериальной гипертензией. 

Еще одним важным фактором являет-
ся эндотелиальная синтаза оксида азота 
(NOS3). Это фермент клеток эндотелио-
цитов и кардиомиоцитов, синтезирующий 
оксид азота. Фермент кодируется геном 
NOS3. Синтезируемый эндотелием оксид 
азота (NO) вызывает расслабление глад-
комышечных клеток и вазодилатацию, 
что обеспечивает регуляцию артериально-
го давления, общего периферического со-
противления сосудов [7, с. 9]. Оксид азота 
снижает уровень вазоконстрикторов, таких 
как эндотелины, ангиотензин II, тромбок-
сан A2. Важно заметить, что оксид азота 
выступает в роли не только вазодилатато-
ра, но и антиагреганта. Однако в случае 
мутации функциональные свойства могут 
изменяться. Наиболее часто встречаются 
и более полно изучены мутации T(-786)C 
и G894T (Glu298Asp). Это маркеры, связан-
ные с изменением продукции оксида азо-
та (NO). Они расположены на хромосоме 

7q36. Мутация G894T (Glu298Asp) связана 
с заменой азотистого основания гуанина 
(G) на тимин (T) в позиции 894 последо-
вательности ДНК гена NOS3. В результате 
такого замещения в аминокислотной после-
довательности белка глутаминовая амино-
кислота в позиции 298 заменяется на аспа-
рагиновую (Glu298Asp). Мутация T(-786)
C связана с заменой азотистого основания 
тимина (T) на цитозин (С) в регуляторной 
области последовательности ДНК гена 
NOS3. Таким образом, обе мутации эндо-
телиальной синтазы оксида азота приводят 
к снижению экспрессии генов, спазму кро-
веносных сосудов, увеличению артериаль-
ного давления, тем самым повышая риск 
возникновения артериальной гипертензии. 
Таким образом, выявление мутаций T(-786)
C и G894T (Glu298Asp) как генетических 
маркеров может быть информативным 
в определении риска развития инфаркта ми-
окарда, ишемического инсульта.

Следующим маркером является ген 
альдостеронсинтетазы (CYP11B2), кото-
рый расположен в области g21 8-й хро-
мосомы. Альдостеронсинтетаза катали-
зирует реакции, обеспечивающие синтез 
альдостерона. Под влиянием альдостеро-
на увеличивается канальцевая реабсорб-
ция натрия и воды, увеличивается объем 
циркулирующей крови, а следовательно, 
и уровень артериального давления. Кроме 
этого, альдостерон усиливает чувствитель-
ность к вазоконстрикторам гладких мышц 
сосудов. Изучены несколько мутаций гена 
альдостеронсинтетазы. Наиболее важное 
значение имеет мутация C(-344)T. Прояв-
ляется заменой цитозина на тимин в 344-м 
положении нуклеотидной последователь-
ности [5, с. 86]. Вследствие этого возможно 
повышение уровня альдостерона. Избыток 
альдостерона влияет на увеличение про-
дукции коллагена 1 и 3 типов, повышение 
выработки провоспалительных цитокинов, 
что ведет к повреждению сосудов, нару-
шению коронарного кровоснабжения, сни-
жению диастолической функции миокарда, 
развитию гипертрофии левого желудочка, 
дилатации полостей сердца и возникнове-
нию аритмий [8, с. 73].

При наличии дефектов в генах, отве-
чающих за процесс обмена гомоцистеина, 
возможна гипергомоцистеинемия. Гиперго-
моцистинемия также ассоциирована с вы-
соким риском артериальной гипертензии 
и других сердечно-сосудистых заболева-
ний. Гомоцистеин оказывает атерогенное 
и тромбоваскулярное действие. Гипер-
гомоцистеинемия приводит к поврежде-
нию и активации эндотелиальных клеток, 
что значительно повышает риск развития 
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тромбозов [9, с. 90]. Кроме этого, это ока-
зывает влияние и на чувствительность тка-
ней к оксиду азота, который является вазо-
дилататором. Изучено большое количество 
генетических нарушений, но наиболее из-
вестным является мутация C677T, в кото-
ром происходит замена основания цитозина 
на тимидин в позиции 677. Таким образом, 
увеличение концентрации гомоцистеина 
в крови является также фактором риска раз-
вития сердечно-сосудистых заболеваний.

Кроме того, к маркерам оценки риска 
развития артериальной гипертензии отно-
сится гуанин нуклеотидсвязывающий бе-
лок бета-3 (GNB3). Известно, что в клетках 
организма присутствуют гуанин связыва-
ющие G-белки. G-белки выступают в роли 
ферментов, которые связывают и гидроли-
зуют гуанозинтрифосфат. G-белок, кодиро-
ванный геном GNB3, опосредует передачу 
сигналов внутрь клеток, контролируя тонус 
сосудов и клеточную пролиферацию [10, 
с. 67]. Известно несколько мутаций данного 
гена, но наиболее известна мутация С825Т. 
Нарушение передачи сигналов внутрь кле-
ток приводит в результате к сужению со-
судов, что существенно повышает риск 
артериальной гипертензии. Носительство 
аллели T полиморфного маркера C825T 
гена GNB3 ассоциировано с повышенной 
массой тела [10, с. 69]. Избыточная масса 
тела также является фактором риска сер-
дечно-сосудистых заболеваний и фактором 
риска развития сахарного диабета.

Многие показатели, определяющие 
уровень артериального давления, нахо-
дятся под влиянием различных факторов. 
В ходе комплексного изучения патогене-
за заболеваний появились направления 
по идентификации генов, ответственных 
за регуляцию артериального давления, об-
уславливающих наследственную предрас-
положенность. На фоне наследственной 
предрасположенности внешние, средовые 
факторы проявляют себя в большей сте-
пени на риск возникновения артериальной 
гипертензии. Таким образом, артериальная 
гипертензия имеет мультифакториальную 
природу, обусловленную полиморфизмом 
генов различных систем организма: го-
моцистеиновой, ренин-ангиотензин-аль-
достероновой и других. Так с помощью 
исследования генетических маркеров мож-
но более достоверно оценить риск воз-

никновения артериальной гипертензии, 
чем при оценке только средовых факто-
ров. С целью своевременной диагностики 
и для предупреждения осложнений необ-
ходимо регулярно контролировать артери-
альное давление. 
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МЕТОД И ПЕРЕНОСНОЙ КОМПЛЕКС ЭКСПРЕСС-АНАЛИЗА 
БуТИЛИРОВАННОЙ ВОДЫ
Мартынов В.В., Белозеров В.В.
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В статье представлен анализ методов и средств компаративного анализа жидкостей, показаны их досто-
инства и недостатки. В связи с тем, что методы и средства контроля должны быть использованы и на пред-
приятии (интегрированы в автоматизированные линии), и непосредственно в точках сбыта (имеют мобиль-
ность), предложена модель переносного автоматизированного комплекса, которая базируется на методе 
весовой импедансной электрометрии (ВИЭМ), что даст возможность без вскрытия тары и отбора пробы 
производить анализ жидкости, сравнивая «образ» исследуемой жидкости с эталонным «образом». Как по-
казали наши исследования ЖФПП (алкогольные и безалкогольные напитки, в том числе питьевая бутили-
рованная вода, растительные масла, молочные продукты и т.д.) реализуются в различной таре (стеклянной, 
полимерной и т.д.), розлив в которую, как правило, осуществляют автоматизированные линии и установки, 
а их соответствие и качество, помимо определения химических свойств, можно идентифицировать по ряду 
физических параметров (плотности, кинематической и динамической вязкости, диэлектрической проницае-
мости, проводимости и критериям подобия). Применение подобной системы может полностью ликвидиро-
вать контрафакт ЖФПП, а также стать соответствующей подсистемой в «Национальной системе управления 
качеством пищевой продукции».

Ключевые слова: компаративный анализ, экспресс-идентификация, автоматизированный комплекс, 
параметры жидкости, образ продукта

METHOD AND PORTABLE COMPLEX FOR RAPID  
ANALYSIS OF BOTTLED WATER

Belozerov V.V., Martynov V.V.
Don state technical University, rostov-on-Don, e-mail: 89054516201@mail.ru 

The article presents an analysis of methods and tools for comparative analysis of liquids, showing their 
advantages and disadvantages. Due to the fact that the methods and controls must be used both at the enterprise 
(integrated into automated lines) and directly at sales points (have mobility), a model of a portable automated 
complex is proposed, which is based on the method of weight impedance Electrometry (VEM), which will make 
it possible to analyze the liquid without opening the container and sampling, comparing the «image» of the liquid 
under study with the reference «image». As our research has shown, liquid and non-ALCOHOLIC beverages 
(including bottled drinking water, vegetable oils, dairy products, etc.) are sold in various containers (glass, polymer, 
etc.), which are usually filled by automated lines and installations, and their compliance and quality, in addition to 
determining chemical properties, can be identified by a number of criteria. 

Keywords: comparative analysis, rapid identification, automated system, the parameters of the liquid, the image  
of the product

Актуальность предлагаемого подхода 
и его востребованность обоснована реше-
нием Госсовета от 28.08.2017 по вопро-
су «О национальной системе защиты прав 
потребителей» и «Стратегией повышения 
качества пищевой продукции в Российской 
Федерации до 2030 года», утвержденных 
Правительством РФ, из которых следует 
необходимость реализации следующих за-
дач [1, 2]: совершенствование и развитие 
методологической базы для оценки соот-
ветствия показателей качества пищевой 
продукции; обеспечение мониторинга каче-
ства пищевой продукции; создание единой 
информационной системы отслеживания 
пищевой продукции; разработка и внедре-
ние системы управления качеством пище-
вой продукции.

В данной статье речь пойдет о прин-
ципиально новом подходе в реализации 
указанных выше задач, применительно 

к жидким фасованным пищевым продуктам 
(ЖФПП) с помощью метода весовой импе-
дансной электрометрии [3] и переносного 
автоматизированного комплекса (ПАК), 
его реализующего, защищенных патентом 
РФ [4], применение которых может полно-
стью ликвидировать контрафакт ЖФПП, 
а также стать соответствующей подсисте-
мой в «Национальной системе управления 
качеством пищевой продукции» [5].

Как показали наши исследования 
ЖФПП реализуются в различной таре, роз-
лив в которую, как правило, осуществля-
ют автоматизированные линии и установ-
ки, а их соответствие и качество, помимо 
определения химических свойств, можно 
идентифицировать по ряду физических па-
раметров (плотности, кинематической и ди-
намической вязкости, диэлектрической про-
ницаемости, проводимости и критериям 
подобия) [6].
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Методы и средства по контролю каче-
ства и безопасности алкогольной и безалко-
гольной продукции, в т.ч. питьевой бутили-
рованной воды, изложенные в технических 
регламентах и стандартах, достаточно стро-
гие, трудоемкие и затратные (оборудование, 
персонал), а также требуют периодического 
изъятия продукции из оборота для отбора 
проб [3, 5]. Очевидно поэтому, всю боль-
шую популярность приобретают готовые 
решения, основанные на компаративном 
анализе ЖФПП, т.е. использующие метод 
сравнения «образов» (акустических, элек-
трических, механических и т.д.) эталона 
и произведенного продукта, или/и нахожде-
ния взаимосвязей между различными пара-
метрами ЖФПП [4, 7].

Среди большого перечня средств из-
мерений наиболее точным среди «дистан-
ционных» методов, не требующих отбора 
проб, является ИК-спектрометрия [8].

В ИК-спектрометре с Фурье-преоб-
разованием, при пропускании излучения 
через жидкость происходит возбуждение ко-
лебательных движений молекул (отдельных 
фрагментов молекул), а также ослабление 
интенсивности излучения при тех длинах 
волн, энергия которых соответствует энер-
гиям возбуждения колебаний в излучаемых 
молекулах [8]. Эта особенность использует-
ся для качественной идентификации жидко-

сти при помощи ИК-спектрометра, который 
позволяет снять ИК-спектр вещества, а, бла-
годаря наличию большой базы спектров 
эталонов, становится возможным оценить 
степень соответствия эталону при помощи 
сравнительного корреляционного анализа 
или выполнить библиотечный поиск [8].

В ИК-спектрометрах блок прибора, 
ответственный за разложение спектра 
по частотам, называется анализатор часто-
ты, который может выполнять физическое 
(дисперсионная ИК-спектроскопия) или ма-
тематическое разложение длин волн (ИК-
спектроскопия с Фурье-преобразованием). 
Однако, в связи с тем, что физическое раз-
ложение длин волн очень продолжительный 
процесс, ИК-спектроскопия с Фурье-преоб-
разованием на данный момент вытиснила 
дисперсионную ИК-спектроскопию [8]. 

В схеме луч падает на светоделитель, 
из-за чего получается два луча примерно 
одинаковой интенсивности. Далее, каждый 
из этих лучей отражается от своего зеркала 
и возвращается на светоделитель, где лучи 
объединяются, создают интерференцию 
и попадают на детектор. Одно из зеркал 
в интерферометре является подвижным: 
его положение постоянно меняется, за счет 
чего возникает меняющаяся разность хода, 
что приводит к положительной или отрица-
тельной интерференции [8].

рис. 1. схема интерферометра
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рис. 2. ик-фурье спектрометр (FT-IR)

В настоящее время ИК-спектрометры 
широко используются в фармацевти-
ческой и пищевой промышленности, 
на предприятиях по производству полиме-
ров и композитов, топлив и масел, однако 
метод не чувствителен к примесям, если 
они не превышают 1 %. Другое ограничение 
заключается в том, что многие жидкости 
и газы, вода и углекислый газ в частности, 
имеют в ИК-области очень сильное погло-
щение [8, 9]. 

Наиболее интересным, с точки зре-
ния «бесконтактности и быстроты» иден-
тификации, является «Ручной прибор 
для обнаружения огнеопасных жидкостей 
в закрытых сосудах (ППБ)», позволяющий 
оценивать пространственное распределе-
ние электрических свойств среды и опре-
делять характеристики жидкости незави-
симо от размеров контейнера, толщины его 
стенок или наличия воздушных зазоров 
между прибором и сосудом. На измери-

тельных электродах устройства наводятся 
потенциалы, величина которых зависит 
от источника напряжения, расстояния меж-
ду активным электродом и измерительны-
ми электродами и комплексной диэлек-
трической проницаемости среды. В свою 
очередь, электрические свойства жидкости 
(диэлектрическая проницаемость и прово-
димость) позволяют однозначно оценить 
ее опасность. С другой стороны, прототип 
поставляется уже со стандартным про-
граммным обеспечением и не может быть 
перепрограммирован, так как не имеет 
разъема подключения [10].

Время обследования емкости с жидко-
стью составляет несколько секунд, а, бла-
годаря малым габаритам, LQtest 2.8 имеет 
высокую мобильность. 

Общим «недостатком» указанных 
средств является их высокая стоимость, 
а ИК Фурье-спектрометр требует ещё высо-
коквалифицированного специалиста.

рис. 3. общий вид прибора с указанием основных конструктивных элементов
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рис. 4. Полевая структура LQtest 2.8:  
1 – проверяемая жидкость, 2 – стенка сосуда  
и воздушный зазор, 3 – активный электрод,  

4 – измерительные электроды,  
5 – металлический экран, 6 – вычислительное 

устройство, V – источник переменного 
напряжения, Dn – измерители

Именно поэтому, для обеспечения 
сплошного контроля наиболее «контра-
фактно-опасных» жидких фасованных 

пищевых продуктов, которыми оказались 
бутилированная вода и спиртоводочная 
продукция, был разработан и защищен па-
тентом РФ на изобретение, метод весовой 
импедансной электрометрии и переносной 
комплекс, его реализующий [4].
Переносной автоматизированный комплекс

Метод весовой импедансной электроме-
трии (ВИЭМ) с емкостным датчиком-крыш-
кой был опробован на различных фасован-
ных жидких продуктах (масло, алкогольная 
и безалкогольная продукция) и показал 
достаточную точность их идентификации 
без вскрытия тары и отбора проб.

Сущность метода ВИЭМ заключается 
в том, что, из-за внедрения на этапе фасовки 
датчика-крышки, появляется возможность 
измерить указанные выше электрофизиче-
ские параметры жидкости, без нарушения 
герметичности упаковки, т.е. определить 
«образ» исследуемой жидкости, сравнить 
его с «образом эталона» и вычислить крите-
рии подобия (электродинамический, элек-
тромагнитный, диэлектрический, электро-
индуктивный и электроемкостный) [3, 4].

Для реализации такого компаративного 
анализа ЖФПП был разработан переносной 
автоматизированный комплекс (ПАК).

рис. 5. структурная схема Пак



EUROPEAN JOURNAL OF NATURAL HISTORY № 1, 2021

70 Technical sciences

установка для осуществления способа 
экспресс-анализа ЖФПП состоит из ком-
пьютера с подключением к нему через со-
ответствующие интерфейсы электронных 
весов и измерителя иммитанса, который 
соединен с емкостным датчиком-крышкой, 
опускаемым в исследуемый жидкий про-
дукт, через отверстие в таре, куда тот рас-
фасован, а с помощью соответствующего 
программного обеспечения, управляемого 
компьютером, осуществляющая в течение 
десятка секунд идентификацию жидкого 
продукта и определение его качества пу-
тем сравнения измеренных и вычисленных 
параметров с введенными/хранящимися 
в памяти параметрами эталонов [5].

«Образы» эталонов, например, бутили-
рованной питьевой воды, которые вводятся 
и хранятся в памяти компьютера, состоят 
из двух групп характеристик: первая – ха-
рактеристики жидкого продукта, расфасо-
ванного в тару; вторая – характеристики 
тары, в которую расфасован жидкий про-
дукт (тип и вес тары, тип и вес крышки 
тары, объем тары) [4, 5].

Измерение температуры окружающей 
среды и массы продукта является стар-
товым этапом идентификации. Компью-
тер, получив данные с электронных весов 
и датчика температуры, преступает к рас-
чету плотности жидкого продукта по соот-
ветствующей формуле (требуются данные 
эталонных масс тары, объема тары, масс 
крышки), а также производит расчет плот-

ностей при стандартных положительных 
и отрицательных температурах.

Далее, компьютер управляет измерите-
лем иммитанса Е7-25, на предмет прове-
дения измерений значений электропровод-
ностей (G), сопротивлений (R), емкостей 
(C), тангенсов углов потерь (tgδ) и токов 
утечки (I), на фиксированных значений 
частот измерений из диапазона от 10 Гц 
до 1 МГц, которые записаны в управля-
ющей программе компьютера. При этом, 
полученные данные образуют спектры 
значений, записываемые компьютером 
и используются для последующих вычис-
лений относительной диэлектрической 
проницаемости (ε) воды, ее динамической 
вязкости (η0), для чего вычисляются ма-
кро- (τ) и микроскопические времена (τ0) 
релаксации [3, 4]. Кинематическая вяз-
кость жидкости (ν), расфасованной в ем-
кости, изменяется в зависимости от тем-
пературы: для идентификации жидких 
и вязких продуктов по температуре засты-
вания используются формулы Вальтера, 
при значении кинематической вязкости 
10000 мм2/с [3]. Соответственно, сово-
купность параметров идентифицируемого 
продукта, формирующая «образ» продук-
та приведена в таблице.

Таким образом, совокупность измерен-
ных и вычисленных параметров при помо-
щи переносного автоматизированного ком-
плекса формирует «образ» исследуемой 
жидкости. 

Номенклатура параметров «образа»

№ Наименование параметра Обозначение Размерность Диапазон изменения
1 Масса продукта m кг 0,25 – 20
2 Объем продукта V м3

(0,25 – 20) ×10-3

3 Плотность продукта ρ кг/м3 990-1000
4 Электропроводность G См (1/Ом) 0,000001-0,2
5 Сопротивление R Ом 5 – 106

6 Ток утечки I A 10-6-0,2
7 Емкость (при емкостном датчике) C пФ 10-3 – 1012

8 Температура Т  °С 1 – 50
9 Фактор потерь tgδ б/р 10-6-10-3

10 удельная электропроводность σ мкСм/см 50-1500
11 Магнитная проницаемость m Гн/м (8 – 9)×106

12 Модуль комплексного сопротивления |Z| Ом 900 – 9500
13 угол сдвига ком-плексн.сопр. φ градус минус 180 ° – плюс 180 °
14 Кинематическая вязкость ν м2/с (0,3 – 1,8)×10-6

15 Динамическая вязкость η Н×с/м2 (0,3 – 1,8)×10-3

16 Частота f Гц 10 – 106

17 Диэлектрическая проницаемость ε Ф/м 60-90
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Окончательная идентификация бути-
лированной воды, а также соответствие 
ее установленным параметрам качества 
и количества, осуществляется с учетом до-
пустимых отклонений, установленными 
соответствующими стандартами и техни-
ческими условиями на расфасованные жид-
кие продукты и их тары.

Заключение
Переносной автоматизированный ком-

плекс, базирующийся на методе весовой 
импедансной электрометрии, имеет боль-
шой потенциал в области экспресс-иденти-
фикации ЖФПП, и может быть задейство-
ван при реализации национальной системы 
защиты прав потребителей, а также в повы-
шении качества пищевой продукции в Рос-
сийской Федерации. 
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В статье рассматриваются основные факторы, влияющие на формирование структуры капитала ком-
пании, влияние экономических кризисов на источники формирования собственных и заемных средств, рас-
смотрены возможные риски и взаимосвязи при использовании различных инструментов, формирование 
денежных потоков, целесообразные пути привлечения заемных средств и их влияние на развитие и деятель-
ность предприятия, расчет оптимального остатка денежных средств на расчетных счетах предприятия, ис-
пользование приемлемых инструментов казначейского контроля и предоставляемых банковских продуктов 
с возможными путями минимизации остатков денежных средств на расчетных счетах крупных вертикально 
интегрированных предприятий, применение механизма «Красное сальдо», использование различных фи-
нансовых инструментов в том числе договоров факторинга, цессии и прочих инструментов для управления 
остатками на расчетных счетах и недопущения кассовых разрывов в финансовой деятельности предприятий. 
Проведен анализ структуры капитала ОАО «РЖД» за период с 2011 по 2019 годы в части формирования 
активов и пассивов предприятия, изменения уровня финансового левериджа, чистого оборотного капитала. 
Материалами для статьи послужили научные статьи и учебная литература за период с 2010 по 2020 годы.

Ключевые слова: собственный капитал, заемный капитал, остатки на расчетном счете, «Красное сальдо», 
капитал компании, леверидж, факторинг, цессия

FEATURES OF THE COMPANY’S CAPITAL MANAGEMENT DURING  
THE ECONOMIC CRISIS AND THE CASH MANAGEMENT USE TOOLS  

ON THE LARGE COMPANIES CURRENT ACCOUNTS
Baturinskaya O.A., Lunina T.A.

siberian transport University, Novosibirsk, e-mail: baturinskay@yandex

The article considers the main factors affecting the company’s capital structure formation, the economic crises 
impact on the own and borrowed funds formation sources, possible risks and relationships when using various 
tools, the cash flows formation, appropriate ways to attract borrowed funds, and their impact on the development 
and the enterprise operation, the fund’s optimal balance calculation on the company’s current accounts, acceptable 
Treasury control use tools and banking products provided with possible ways to minimize cash balances on the 
large vertically integrated enterprises settlement accounts, the «Red balance» mechanism use, factoring agreements 
use, cession agreements and other financial instruments to prevent cash gaps in the enterprise’s financial activities. 
The JSC «Russian Railways» capital structure analysis for the period from 2011 to the 2nd quarter of 2020 in the 
company assets and liabilities formation terms, changes in the leverage ratio, net working capital, the tax shield, and 
changes use in profit per 1 share of the company. The materials for the article were scientific articles and educational 
literature for the last ten years.
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Кризисное состояние экономики яв-
ление не редкое во всех странах мира. 
Как правило, после стремительного роста 
экономики обязательно наступают эконо-
мические спады, которые заставляют пред-
приятия пересматривать свои бизнес про-
цессы, в том числе и связанные с политикой 
управления капиталом компании. Обычно 
во время экономического кризиса снижает-
ся объем предлагаемых финансовых заим-
ствований либо увеличивается стоимость 
его привлечения.

Один из экономических кризисов про-
исходит в настоящий момент. Так, в свя-
зи с объявленной всемирной организации 
здравоохранения в январе 2020 года панде-
мией новой корона вирусной инфекции –  
COVID-19, практически все страны стол-
кнулись с необходимостью использова-

ния жестких профилактических мер, ко-
торые приводят к ограничениям в работе 
разных отраслей экономики и как след-
ствие, снижение экономической активно-
сти. В данной статье рассмотрены возмож-
ности оптимизации структуры капитала 
в управлении финансами предприятия. 

Целью исследования является изуче-
ние структуры капитала компании, анализ 
влияния экономического кризиса на форми-
рование капитала, предложение некоторых 
инструментов, которые может использовать 
предприятие для эффективного использова-
ния денежных потоков, возникающих в про-
цессе хозяйственной деятельности фирмы. 

Материалы и методы исследования
Материалами для исследования послу-

жили научные статьи и учебная литература, 
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отчетные данные ОАО «РЖД» за период 
с 2011 по 2019 годы, в работе применялись 
теоретические методы исследований (ана-
лиз, обобщение, прогнозирование).

Результаты исследования  
и их обсуждения

«Финансы организации представляют 
собой совокупность денежных отношений, 
возникающих в процессе формирования, 
распределения и использования капита-
ла и фондов денежных средств в соответ-
ствии с целями и задачами деятельности 
организации» [1].

Для поддержания финансовых отно-
шений, предприятию необходимо опре-
делить структуру капитала, основанную 
на стоимости его элементов, определить 
приемлемую и предельную величину затрат 
на обслуживание капитала. Важно учиты-
вать отраслевые особенности предприятия, 
уровень его поддержки государством, взаи-
моотношения с кредиторами, финансовую 
и дивидендную политику и т.п.

Поведя PEST-анализ предприятие мо-
жет определить приемлемую политику фор-
мирования финансовых ресурсов опираясь 
на финансовые риски, преимущества и не-
достатки при использовании собственного 
и заемного капитала.

Из проведенного в таблице сравнения 
можно сделать вывод, что, если предпри-
ятие опирается в своей хозяйственной дея-
тельности только на собственный капитал, 

оно имеет наивысшую финансовую устой-
чивость, но при этом не использует фи-
нансовые возможности прироста прибыли 
на вложенный капитал, не использует «на-
логовый щит», и как следствие ограничива-
ет темп своего роста.

С другой стороны, при использовании 
заемного капитала, предприятие обеспе-
чивает более высокий потенциал развития 
и расширение масштабов финансово – хо-
зяйственной деятельности, увеличение рен-
табельности капитала, однако финансовые 
риски при этом для предприятия возрастают.

Формирование оптимальной струк-
туры капитала должно быть направлено 
на решение следующих задач: формирова-
ние достаточного объема капитала, обеспе-
чивающего необходимый темп экономиче-
ского развития предприятия; обеспечение 
условий достижения желаемой доходности 
при допустимом уровне финансового ри-
ска; обеспечение необходимой финансовой 
гибкости предприятия; обеспечение удов-
летворения потребности в капитале; и т.д.

Модель оптимизации структуры капита-
ла предприятия в общем виде представлена 
на рисунке [2]. 

В зависимости от изменения факторов, 
принимаются решения об источниках фи-
нансирования, которые базируются на сле-
дующих важнейших аспектах:

– уровень процентных ставок (в пери-
од кризиса банки поднимают процентные 
ставки, страхуясь от финансовых рисков);

Таблица 1
Положительные и отрицательные последствия использования собственного  

и заемного капитала предприятием

Использование собственного капитала
Преимущества Недостатки

1. Простота привлечения
2. Обеспечение финансовой устойчивости компании и 
платежеспособностью в долгосрочном периоде, сни-
жение риска банкротства.
3. Более высокая способность генерирования прибы-
ли, нет необходимости уплачивать ссудный процент

1. Ограниченность объема привлечения.
2. Более высокая стоимость привлечения чем за-
емный капитал.
3. Исключение возможности роста рентабель-
ности капитала за счет привлеченных заемных 
средств

Использование заемного капитала
Преимущества Недостатки

1. Большие объемы привлечения, необходимо наличие 
залога или гарантийных обязательств, влияние кредит-
ного рейтинга компании.
2. Возможность увеличения финансового потенциала 
компании в связи с необходимостью роста масштаба 
хозяйственной деятельности.
3. Стоимость заемного капитала ниже стоимости соб-
ственного капитала за счет «Налогового щита».
4. Генерирование роста коэффициента рентабельности 
собственного капитала за счет финансового левериджа

1. Снижение финансовой устойчивости предпри-
ятия и потере платежеспособности.
2. При неуплате долгов возможно банкротство 
предприятия.
3. Снижение величины прибыли в связи с необхо-
димостью выплачивать процентов по кредитам.
4. Достаточно сложная процедура привлечения 
заемного капитала
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– Текущее состояние рынка акций (в пе-
риод экономического кризиса наблюдается 
спад фондового рынка, так в марте 2020 года 
стоимость акций многих крупных предпри-
ятий России упала в среднем на 20 % от сто-
имости на 31.12.2019 г. В этот период вы-
пуск облигаций может становиться более 
привлекательней, чем выпуск акций;

– Круг инвесторов, привлекательных 
для фирмы.

В силу сложности точной оценки 
многих факторов, оказывающих влия-
ние на оптимальную структуру капитала 
фирмы, целевое соотношение разных ви-
дов финансирования может находиться 
в определенном диапазоне. При этом па-
раметры могут меняться, в зависимости 
от ситуации.

Стратегия оптимизации структуры ка-
питала в условиях кризиса предполагает 
два направления: прирост собственного 
капитала и сокращение оттока собственно-
го капитала.

Как уже описывалось ранее, одной 
из групп отношений предприятия являют-
ся отношения с банковскими институтами, 
при использовании предлагаемых банков 
продуктов и грамотном управлении де-
нежными потоками возможно эффектив-
ное использовать ресурсы, поддерживать 

платежеспособность предприятия и полу-
чать дополнительный доход от финансо-
вых вложений.

На практике предприятие может опре-
делить допустимый остаток денежной на-
личности на расчетных счетах в зависи-
мости от внешних факторов, влияющих 
на предприятие и выбранной финансовой 
политики. 

Например, «при консервативном под-
ходе (т.е. высоком риске потери ликвидно-
сти) – на банковских счетах предприятию 
рекомендуется оставлять сумму, равную 
операционным расходам компании за три 
месяца. Остальные же деньги возможно 
размещать на срочных депозитах с раз-
личными сроками (зависит от финансового 
плана компании)» [3].

При меньшем риске потери ликвидно-
сти предприятию можно рассчитать необ-
ходимый «минимальный остаток (без учета 
выручки) по текущим счетам или по корот-
ким депозитам (1-3 дня) как произведение 
среднесуточных расходов (платежей) ком-
пании на ее денежный оборот, выраженный 
в днях» [3].

При определении политики компании 
в части денежных остатков следует учиты-
вать государственные регуляторы банков-
ской сферы. 

Модель оптимизации структуры капитала предприятия
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На крупных предприятиях с вертикаль-
но интегрированной структурой достаточно 
много структурных подразделений и у каж-
дого из них открыты свои банковские счета, 
при этом не всегда один. Как правило, фи-
нансирование структурных подразделений 
осуществляется с основного банковского 
счета компании, при этом практически вся 
выручка предприятия аккумулируется тоже 
на основном расчетном счете. Структурные 
подразделения могут находиться в разных 
часовых поясах и для своевременного ис-
полнения своих обязательств перед сотруд-
никами и контрагентами, на счетах струк-
турных подразделений всегда должны 
находиться или своевременно поступать 
денежные средства. 

Вопрос управления остатками и лик-
видностью крупных предприятий является 
ключевым для казначейства компании неза-
висимо от того, выделена ли казначейская 
функция в компании в отдельное струк-
турное подразделение, или реализована 
в структуре финансового блока. управ-
ление остатками средств на банковских 
счетах является одной из финансовых за-
дач любой организации в связи с чем идет 
тесное сотрудничество предприятий с бан-
ками партнерами по использованию всех 
возможных инструментов, которые может 
предложить банк [4]. Это могут быть схемы 
кэш-пуллинга как физического, так и ав-
томатического, различные варианты овер-
драфтов, возможные варианты размещения 
свободных остатков на депозитах различ-
ной продолжительностью, применение про-
грессивных банковских систем, например, 
использование технологий host-to-host. 

Если предусмотреть возможность про-
ведения платежей структурными подраз-
делениями при отсутствии остатка на рас-
четном счете предприятия (внутридневной 
овердрафт) с гарантированным резервом 
данной суммы на мастер – счете централь-
ного подразделения предприятия и попол-
нением расчетного счета после окончания 
операционного дня, то можно регулировать 
притоки и оттоки денежных средств и ми-
нимизировать их остатки. В этом и заклю-
чается определение механизма, названного 
«красное сальдо». 

Целью использования данного механиз-
ма является: сокращение расходов на внеш-
ние заимствования путем актуализации 
фактически понесенных расходов в опера-
ционном дне структурными подразделени-
ями; минимизация остатков на расчетных 
счетах структурных подразделений, со-
кращение документооборота; соблюдение 
сроков расчета с персоналом компании; 
своевременный расчет по обязательствам 

компании согласно предельных сроков и со-
блюдение всех процедур казначейского кон-
троля, если он организован на предприятии. 

В период экономических кризисов 
у предприятий остро стоит вопрос при рас-
чете с поставщиками и подрядчиками, зача-
стую предприятия сталкивается с кассовы-
ми разрывами, одним из способов отсрочки 
платежа является применение факторинга. 
Он позволяет ликвидировать кассовый раз-
рыв и обеспечивает стабильность финансо-
вого оборота. Так, например, если в поли-
тике предприятия предусмотрена отсрочка 
платежа в 45 дней, применение факторинга 
позволяет производить расчет с фактором 
в течении 90 дней с оплатой минимальной 
комиссии фактору, при этом поставщик сво-
евременно получает денежные средства.

Тщательным образом проверяются ком-
пании, которые относятся к тем экономи-
ческим отраслям, в которых существуют 
какие-либо сложности, проблемы ликвид-
ности или платежеспособности [5].

Крупные предприятия могут изменять 
договорные отношения с поставщиками, 
сдвигая оплату поставок на следующий год. 
Контрагентам предлагается воспользовать-
ся факторингом, что приводит к массовому 
притоку новых клиентов в сегмент.

Факторинг традиционно «выстрели-
вает» в кризисные периоды, подтвержда-
ет исполнительный директор Ассоциации 
факторинговых компаний (АФК) Дмитрий 
Шевченко. По итогам третьего квартала 
2020 г. члены ассоциации ожидают ро-
ста рынка вплоть до 50 % к предыдущему 
кварталом [6].

В следующем году может произойти 
резкое падение рынка, когда оплаты постав-
щикам все же пройдут, а новые программы 
модернизации и крупные инвестпрограммы 
будут приостановлены.

Договор цессии широко применяется 
в коммерческой деятельности. Часто таким 
договором не совсем верно называют дого-
вор уступки права требования.

В обычном соглашении по уступке вме-
сте с правами возможна переуступка свя-
занных с ними обязанностей. Именно факт 
передачи обязанностей отличает простой 
договор уступки от договора цессии, кото-
рый тоже является договором переуступки 
прав, но без обязанностей.

Например, когда банк переуступает пра-
во получения денег по кредиту: он передает 
контрагенту лишь право.

В вышеперечисленных инструментах 
можно отметить как положительные, так 
и отрицательные моменты. При принятии 
решения об их использовании необходимо 
просчитать все возможные риски.
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Анализируя отчетность ОАО «РЖД» 
с 2011 по 2019 годы на предмет соотноше-
ния заемного и собственного капитала, из-
менения его структуры, объема «налогового 
щита» – суммы процентов к уплате, получе-
ны результаты,приведенные в табл. 2.

Таблица составлена по данным финан-
совой отчетности ОАО «РЖД», размещен-
ной на сайте https://www.rzd.ru/.

Из приведенных данных видно, 
что за рассматриваемый период ОАО «РЖД» 
наращивает коэффициент финансового ле-
вериджа, за период с 2011 по 2019 года из-
менение данного показателя составило 0,25, 
что свидетельствует об увеличнии доли за-
емного капитала. 

На протяжении рассматриваемого пери-
ода чистый оборотный капитал отрицатель-
ный, что свидетельствует об агрессивной 
модели поведения предприятия в управле-
нии оборотным капиталом. В связи с ростом 
привлечения заемных средств, проценты 
к уплате за период с 2011 по 2019 года воз-
росли в 4 раза, тенденция к росту продол-
жается и в первом полугодии 2020 года. 
Стоит отметить, что ОАО «РЖД» активно 
использует описанные в статье финансовые 
инструменты, так с середины 2019 года за-
пущен пилотный проект «Красное сальдо» 
в одном из крупнейших филиалов ОАО 
«РЖД», к концу 2020 года этот проект пла-
нируется внедрить еще в нескольких фили-
алах. В 2020 году чаще стали использовать-
ся договора цессии и факторинга.

Заключение

В данной статье рассмотрены возмож-
ные инструменты для формирования струк-

туры капитала компании и эффективном 
использовании денежных средств и кре-
дитных продуктов, однако стоит отметить, 
что источники финансирования деятель-
ности в различных сферах деятельности 
имеют свои особенности. Это зависит 
от вида деятельности компании, структу-
ры и использования активов, способность 
организовать формирования чистого при-
тока денежных средств, инвестиционной 
и дивидендной политики предприятия, це-
ной привлечения заемных средств и других 
факторов. Из этого следует, что ключевым 
вопросом при формировании структуры ка-
питала в условиях экономического кризиса 
является рациональность соотношения от-
дельных групп источников средств в соста-
ве собственного и заемного капитала.
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Таблица 2
Анализ отчетности ОАО «РЖД» с 2011 г. по 2019 г.

Период 2011 2012 2013 2014 2015 2016 2017 2018 2019
Леверидж 0,23 0,24 0,3 0,38 0,42 0,35 0,39 0,42 0,48
Изменение к предыдущему году в %  4 % 25 % 27 % 11 % -17 % 11 % 8 % 14 %
Проценты к уплате (размер налогового 
щита) млрд.руб.

17,65 17,16 25,19 34,69 64,51 64,23 55,22 55,89 72,15

Изменение к предыдущему году в %  -3 % 47 % 38 % 86 % 0 % -14 % 1 % 29 %
Чистый оборотный капитал млрд. руб. -86,8 -144 -125,9 -135,4 -107 -207 -259 -392 -486
Изменение к предыдущему году в %  66 % -12 % 7 % -21 % 94 % 25 % 51 % 24 %
Прибыль на акцию, руб. 9,91 7,9 0,4 -22,68 0,16 3,17 8,27 8,44 23,76
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КАЗНАЧЕЙСКИЙ КОНТРОЛЬ И ИТ – СИСТЕМЫ В уПРАВЛЕНИИ 
ФИНАНСАМИ ТРАНСПОРТНОГО ХОЛДИНГА
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Финансы – это совокупность денежных отношений, в процессе которых осуществляется сбор и ис-

пользование денежных средств для выполнения производственных задач. И как экономический инструмент 
они являются неотъемлемой частью денежных отношений. Можно выделить как наиболее важную из четы-
рех основных функций (распределение, контроль, регулирование, стабилизацию) – функцию финансового 
контроля. Финансовый контроль обеспечивает динамичное развитие производства, ускоряет научно-техни-
ческий прогресс, повышает качество работы во всех отраслях народного хозяйства. С момента создания 
и по сей день Казначейство как инструмент финансового контроля позволило добиться значительных успе-
хов в финансовом регулировании предприятий, повысить эффективность использования средств компаний, 
усилить контроль над денежными потоками. Появление казначейства в системе управления транспортным 
холдингом возникло как необходимость, которая помогает улучшить качество распределения финансовых 
ресурсов. В статье рассматривается казначейский контроль как инструмент системы финансового управле-
ния холдинга. Исследуется и анализируется структура казначейства и его роль в холдинге. Определена важ-
ность переноса функций казначейства в сторону стратегического управления холдингом и его развитие. Вы-
делены возможные сценарии развития данной структуры и приоритетные направления дальнейшей работы.

Ключевые слова: холдинг, финансовый контроль, казначейство, капитал, управление, IT – система

TREASURY CONTROL AND IT SYSTEMS IN FINANCIAL  
MANAGEMENT OF A TRANSPORT HOLDING 

Galter V.V., Fomina N.K.
Siberian State Transport University, Novosibirsk, e-mail: n41504202@gmail.com, vvgalter@mail.ru

Finance is a set of monetary relations, in the process of which the collection and use of funds for the 
implementation of production tasks is carried out. And as an economic instrument, they are an integral part of 
monetary relations. It can be distinguished as the most important of the four main functions (distribution, control, 
regulatory, stabilization) – the function of financial control. Financial control ensures the dynamic development 
of production, accelerates scientific and technological progress, and improves the quality of work in all sectors of 
the national economy. Since its inception and to this day, the Treasury, as a financial control instrument, has made 
it possible to achieve significant success in the financial regulation of enterprises, to increase the efficiency of the 
use of companies’ funds, to strengthen control over cash flows and to accelerate the process of cash flow to the end 
consumer. The emergence of the treasury in the management system of the transport holding arose as a necessity 
that could improve the quality of the distribution of financial resources. This paper examines treasury control as an 
instrument of the holding’s financial management system. The structure of the treasury and its role in the holding is 
investigated and analyzed. The importance of shifting the functions of the treasury towards the strategic management 
of the holding and the rapid development of technologies in their implementation is determined. Potential for the 
development of this structure and priority vectors of further work are highlighted.

Keywords: holding, financial control, Treasury Department, fund, administration, IT – system

Со дня образования холдинга ОАО 
«РЖД» одной из важнейших задач для его 
руководства является повышение эффектив-
ности финансового менеджмента компании. 
Сегодня в холдинге функционирует струк-
тура казначейства, учитывающая особен-
ности деятельности компании, с целью ре-
гламентирования управления денежными 
потоками. Начиная с 2014 года, внедряются 
элементы службы единого казначейства, 
обозначенные в директиве Правительства 
РФ от 8 августа 2014 года № 5110п-П13 [1]. 
Тем не менее на сегодняшний день вопрос 
целесообразности существования подоб-
ной структуры, выполняемых ею функций, 
а также степени наделения казначейства 
соответствующими полномочиями по-
прежнему актуален. Дальнейшее совершен-
ствование системы управления финансами 
транспортного холдинга требует тщатель-

ного анализа текущего функционала казна-
чейства, в том числе в области казначейско-
го контроля, и эффективности выполняемых 
им функций, а так же совершенствование 
ИТ – систем используемых для осуществле-
ния функциональных обязанностей. В связи 
с вышеизложенным, целью данного иссле-
дования является анализ системы управ-
ления финансами транспортного холдинга 
в рамках функционала казначейства и опре-
деление возможных путей ее развития.

Материалы и методы исследования
Исследование проводилось с использо-

ванием методов анализа и синтеза (в том 
числе методов сравнительного анализа), 
методов моделирования. В основе исследо-
вания лежат труды отечественных ученых – 
специалистов по вопросам финансового 
управления, нормативная документация, 
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регулирующая деятельность казначейства. 
По результатам проведенного исследова-
ния сформировано авторское мнение о про-
блеме и предложены возможные способы 
ее решения.

Актуальность данной статьи обусловли-
вается тем, что в работе рассмотрен функ-
ционал структуры казначейства и осущест-
вляемый им контроль как относительно 
новая ступень в процессе непрерывного 
совершенствования системы управления 
финансами транспортного холдинга. Появ-
ление казначейства в системе управления 
транспортного холдинга – необходимость, 
способная повысить качество распределе-
ния финансовых ресурсов. В данной публи-
кации исследуется и анализируется струк-
тура казначейства и его роль в холдинге. 
Определена важность смещения функций 
казначейства в сторону стратегического 
управления холдинга, рассмотрено развитие 
технологий при их выполнении. Освещает-
ся потенциал для развития данной струк-
туры и приоритетные векторы дальнейшей 
работы. 

Т.А. Фролова, автор учебника «Финан-
сы и кредит» указывает, что исторически 
термин финансы понимался, как понятие, 
связанное с системой денежных отношений 
между населением и государством по по-
воду образования государственных фондов 
денежных средств [2]. 

Такая позиция определяла деньги 
как материальную основу существования 
и функционирования финансов, государ-
ство в финансовых отношениях обладает 
особыми полномочиями, в процессе фи-
нансовых отношений формируется бюд-
жет, который в свою очередь обеспечивался 
нормативно – принудительным характером 
обязательных платежей (налоги, сборы), 
что в свою очередь спровоцировало появле-
ние фискального аппарата. 

В.И. Даль в «Толковом словаре» [3] 
определял термин «финансы» как: «все, 
что касается прихода и расхода государ-
ства». В этом понимании В.И. Даль мак-
симально близко подошел к современной 
трактовке понятия «финансы».

В широком смысле слова, финансы – это 
отношения по: 

– созданию и использованию денежных 
фондов государства, предприятия;

– дифференциации и распределению ре-
сурсов (общественных благ) путем исполь-
зования бюджета;

– объединению и распределению фон-
дов предприятий. 

Данный термин включает в себя как го-
сударственные финансы, так и финансы ор-
ганизаций и корпораций.

Таким образом, финансы – это отно-
шения по созданию и перераспределению 
общественных благ и средств предприятия.

Финансы как система, объединяющая 
экономические отношения, возникшие 
при распределении, формировании и ис-
пользовании денежных ресурсов, развива-
ются по специфическим принципам. 

Таковыми принципами финансов 
являются [4]:

– единство в части форм финансовой от-
четности и документации, законодательной 
и нормативно-правовой базы, унифициро-
ванность расчетов и платежей, единообра-
зие порядка отражения финансовых опера-
ций в бухгалтерском учете, общий порядок 
формирования затрат и финансовых резуль-
татов, а также применения санкций за на-
рушение финансовой, платежно-расчетной 
и налоговой дисциплины;

– направленность, которая подразумева-
ет ориентацию на: повышение рентабель-
ности производства и производительности 
труда, извлечение прибыли, достаточность 
материальных, трудовых и финансовых ре-
сурсов, обеспечение устойчивого положе-
ния компании на рынке;

– диверсификация источников и направ-
лений финансирования, а так же вложений 
средств. Компании следует заимствовать 
денежные средства у нескольких кредито-
ров, в той же равной мере осуществлять 
вложения денежных средств в разные 
направления. 

Итак, финансы – это совокупность 
экономических отношений, возникающих 
при формировании, распределении и ис-
пользовании фондов денежных ресурсов, 
выполняющих распределительную, кон-
трольную, регулирующую и стабилизи-
рующую функции. Финансы строятся 
на принципах унификации, целевой на-
правленности, диверсификации источни-
ков финансирования и направлений вложе-
ния средств.

Финансы – это совокупность денежных 
отношений, в процессе которых осущест-
вляется сбор и использование денежных 
средств для осуществления производствен-
ных задач. И как экономический инстру-
мент являются неотъемлемой частью де-
нежных отношений.

Как любой инструмент, финансы имеют 
свою специфику и выполняют определен-
ное назначение, соответственно выполняют 
определенные функции.

Представителями Санкт-Петербургской 
школы финансов М.В. Романовский 
и Г.Н. Белоглазова выделяются три функ-
ции финансов [5]. Функции финансов пред-
ставлены на рис. 1.
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рис. 1. функции финансов

рис. 2. основные функции системы управления финансами 

Эриашвили Н.Д. [6] в работе «Финан-
совое право» выделяет как важнейшую 
из 4 основных функции (распределитель-
ная, контрольная, регулирующая, стабили-
зационная) – функцию финансового кон-
троля. Финансовый контроль обеспечивает 
динамичное развитие производства, уско-
ряет научно-технический прогресс, улуч-
шение качество работы во всех отраслях 
народного хозяйства. Ключевые функции 
управления финансами в транспортном 
холдинге представлены их на рис. 2. 

Финансовый контроль — это регла-
ментированная нормами права деятель-
ность государственных, муниципальных, 
общественных и иных хозяйствующих 
субъектов по проверке своевременности 
и точности финансового планирования, 
обоснованности и полноты поступления до-
ходов в соответствующие фонды денежных 
средств, правильности и эффективности их 
использования [6].

Нас же интересует финансовый кон-
троль в системе управления финансами 
транспортного холдинга, который осущест-
вляется казначейством.

Можно выделить две основные фор-
мы организации казначейства в рам-
ках компаний:

– Централизованное казначейство;
– Децентрализованное казначейство.

Централизованное казначейство харак-
терно для небольших компаний, где служба 
казначейства способна контролировать все 
финансовые потоки. Относительно холдин-
гов, крупных корпораций, то здесь вопрос 
о децентрализации или централизации каз-
начейства стоит остро, так как крайне ва-
жен эффективный контроль над денежными 
потоками. 

Холдинги с демократической структу-
рой управления, отлаженными бизнес – про-
цессами, жесткой системой контроллинга, 
выбирают децентрализованные структуры 
казначейства. 

Децентрализованные модели казначей-
ства обладают большей гибкостью, их ди-
намичность, позволяет снизить сроки со-
гласования платежей, повышает скорость 
решения оперативных задач, позволяет 
повысить компетентность сотрудников 
в структурных подразделениях и дочер-
них компаниях. Слабость данной модели 
заключается в том, что холдинг утрачи-
вает свое преимущество в использовании 
внутренних резервов для оптимизации 
и в значительной степени начинает зави-
сеть от квалификации управленческого 
персонала в структурных подразделени-
ях и дочерних компаниях. Следовательно, 
указанный вариант подходит для холдин-
гов, состоящих из независимых компа-



EUROPEAN JOURNAL OF NATURAL HISTORY № 1, 2021

80 Economic sciences

ний с надежной и грамотно выстроенной 
управленческой структурой.

Централизованное казначейство отли-
чается жесткой централизацией финансо-
вого управления организации. В большин-
стве случаев, структурные подразделения 
и дочерние компании лишены права про-
ведения платежей. Все платежи произво-
дит головная организация. При данных ус-
ловиях полностью исключатся проведение 
платежей структурными подразделениями 
или дочерними компаниями, а головная 
компания использует все финансовые ре-
сурсы холдинга. Это приводит к увеличе-
нию нагрузки на специалистов головной 
компании, а манёвренность и самостоятель-
ность структурных подразделений и до-
черних компаний уменьшается. Данная мо-
дель подходит лишь небольшим холдингам. 
Жёсткость централизованной модели каз-
начейства оправдывается снижением воз-
можных финансовых рисков. Это связано 
с тем, что планирование потребностей в де-
нежных средствах обычно осуществляется 
Холдингом централизованно, путем форми-
рования платёжного календаря. При этом 
собираются и принимаются во внимание 
заявки всех структурных подразделений 
и ДЗО (дочерних и зависимых обществ). 
Кроме того, аккумулируются все посту-
пления, что дает возможность перерас-
пределения финансовых ресурсов между 
участниками Холдинга согласно их потреб-
ностям, не прибегая к привлечению внеш-
них средств. Дополнительным бонусом 
централизованной модели является возмож-
ность размещения свободных денежных 
средств с целью получения более высо-
ких доходов. Кроме того, централизация 
казначейства при территориальной разоб-
щенности разнопрофильных структурных 
подразделений рассматривается как один 
из инструментов координации и интеграции 
деятельности Холдинга.

Допустимы смешанные формы организа-
ции казначейства. Подобные структуры объ-
единяют в себе признаки как централизован-
ной, так и децентрализованной модели [7].

Казначейский контроль – это деятель-
ность по формированию и организации 
финансового контроля на всех уровнях фи-
нансовой системы транспортного холдинга 
в соответствии с бюджетом, регламентиру-
ющей документацией, так же законодатель-
ством РФ и нормативно – правовыми акта-
ми самого предприятия.

В таком холдинге как ОАО «РЖД» за-
дачи по реализации казначейского контроля 
в процессе исполнения расходных обяза-
тельств, а так же корректности отражения 
доходных поступлений находиться в веде-

нии Департамента корпоративных финан-
сов в состав, которого входит управление 
«Казначейство». Департамент имеет в сво-
ем непосредственном ведении региональ-
ные центры «Казначейство» – структурные 
подразделения ОАО «РЖД» [8].

Основными стратегическими задачами 
казначейства в холдинге являются: обеспе-
чение ликвидности холдинга, выполнение 
внутрихолдинговых расчетов, повыше-
ние доходности от управления денежными 
средствами, снижение операционных затрат 
на осуществление финансовых операций, 
внутренний контроль осуществления плате-
жей и обеспечение эффективной контроль-
ной среды, контроль использования средств 
по источникам финансирования и проектам, 
а так же строительного комплекса. 

Важнейшими функциями казначейства 
транспортного холдинга, исполнение кото-
рых необходимо для решения основных за-
дач, являются:

– формирование такой системы взаи-
моотношений с банками, которая позволит 
минимизировать затраты на операционные 
расходы и проценты по кредитам с макси-
мальной выгодой для холдинга;

– оперативное управление и оптими-
зация денежных потоков, остатков на бан-
ковских счетах структурных подразделений 
транспортного холдинга;

– контроллинг – проверка исполнения 
платежного календаря и бюджета движения 
денежных средств на соответствие установ-
ленных лимитов, контроль корректности 
отражения проведённых платежей, полно-
ту и своевременность отражения поступле-
ний, непрерывный мониторинг и анализ де-
биторской и кредиторской задолженностей;

– управление рисками – выявление воз-
можных проблемных мест в финансовой 
системе транспортного холдинга и разра-
ботка мероприятий по минимизации финан-
совых рисков.

В части контроля управление «Каз-
начейство» и региональные центры «Каз-
начейство» координируют: целостность 
и своевременность зачисления доходов 
на счета структурных подразделений хол-
динга, обоснованность и рациональность ис-
пользования поступивших средств (и средств 
финансирования), эффективность проведе-
ния операций со средствами в соответствии 
с распорядительными документами.

Контроль над движением денежных 
средств, в части исполнения расходных обя-
зательств холдинга осуществляется путем 
проведения: 

1) проверки оснований для исполнения 
платежей условиям действующих догово-
ров и проведения расчетов; 
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2) анализа исполнения плановых 
показателей; 

3) контроля перечислений денежных 
средств на центральный расчетный счет 
холдинга с банковских счетов структур-
ных подразделений в размере поступив-
шей выручки.

Для решения вышеперечисленных задач 
и реализации функций используются различ-
ные информационные системы, в том числе: 
ERP-системы, а именно ЕК АСуФР (Единая 
корпоративная автоматизированная система 
управления финансами и ресурсами), ЕК 
АСуД (Единая корпоративная автоматизи-
рованная система управления документами), 
ERD (Единый реестр договоров) и систему 
1С. ОАО «РЖД» ведет активную деятель-
ность по внедрению цифровых технологий 
в рамках реализации проекта «Цифровое 
казначейство» и достигло значительных 
успехов в финансовом регулировании, повы-
сило эффективность использования средств 
компании, усилило контроль над денежными 
потоками, ускорился процесс их движения 
до конечных потребителей. Нововведения 
и автоматизация в структуре казначейства 
уже сделало более эффективным управ-
ление временно свободными денежными 
средствами холдинга, ускорило вовлечение 
в использование выручки, сократило расхо-
ды на обслуживание внешнего финансиро-
вания, повысило финансовую дисциплину. 
За счёт автоматизации бизнес-процессов 
ускорились внутригрупповые платежи. 

Все мероприятия, реализуемые в рамках 
проекта «Цифровое казначейство» позволя-
ют холдингу ОАО «РЖД» выйти на новый, 
более качественный уровень управления, 
а также осуществлять строгий контроль 
целевого использования выделяемых хол-
дингом средств целевого финансирования 
в рамках реализации крупных инфраструк-
турных проектов.

Отдельно остановимся на предприятиях 
холдинга использующих систему 1С в своей 
деятельности. Опыт работы и анализ сложив-
шейся ситуации позволяет говорить о том, 
что в предприятиях холдинга использующих 
1С, возникают сложности. В таких предпри-
ятиях казначейский контроль осуществляется 
на бумажных носителях, а отчетность сво-
диться вручную в таблицах, что ведет за со-
бой вероятность потери информации, оши-
бочные начисления и несанкционированные 
платежи, низкую оперативность получения 
данных и их использования для принятия 
управленческих решений, возрастает вероят-
ность двойного ввода информации и снижена 
информационная безопасность.

Помимо проблем возникающих при ис-
пользовании ИТ – системы 1С, существуют 

риски и угрозы, которые влечет за собой 
внедрение службы Единого казначейства, 
согласно директивы Правительства РФ:

– территориальная разрозненность струк-
турных подразделений холдинга, что за-
трудняет оперативное проведение платежей 
и связанные с ними финансовые риски (пред-
приятия холдинга находятся в 11 часо-
вых поясах);

– ограничение IT – систем в части си-
стемных возможностей, что влечет за со-
бой неисполнение обязательств компании 
(каждая дирекция имеет свой мандант, пе-
реход всех предприятий на одну платформу 
уменьшит быстродействие системы в десят-
ки раз и возникнут неполадки в системе);

– ограничение в законодательной базе;
– ослабление экономической безопасно-

сти (увеличилось число киберпреступлений 
в стране и мире).

указанные выше проблемы требуют се-
рьезного и комплексного решения. К сожале-
нию, сделать это быстро не удастся, однако 
постепенные преобразования действующей 
системы казначейского контроля, создание 
единого информационного пространства 
в рамках проекта «Цифровое казначейство» 
позволят решить возникшие проблемы.

успешное внедрение технологических 
новшеств в развитие казначейских функ-
ций и построение новых бизнес-процессов 
позволит дать руководству холдинга ис-
черпывающую информацию о финансовых 
потоках в каждом сегменте и позволит осу-
ществлять как краткосрочное, так и страте-
гическое планирование.

Результаты исследования  
и их обсуждение

Векторы развития казначейства:
1. Разработка казначейской политики.
2. Оптимизация управления денежными 

потоками с помощью механизма «красное 
сальдо», кэш-пулинга, единого платежного 
календаря. 

2. Внедрение и доработка ИТ-систем. 
3. Минимизация остатков денежных 

средств на счетах компаний холдинга.
4. Максимально оперативное согласова-

ние и исполнение платежей. 
5. Проведение казначейского контроля 

во всех дочерних общества холдинга.
Актуальность наличия казначейства 

как инструмента системы управления фи-
нансами незыблема, а его развитие в хол-
динге ОАО «РЖД, в том числе и автоматиза-
ция, внедрение искусственного интеллекта 
является одним из приоритетных векторов 
дальнейшей работы. Ведь именно информа-
ция, полученная от казначейства, дает воз-
можность оценить оптимальность приня-
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тых решений, эффективность размещения 
денежных средств, сформировать данные 
о текущих и планируемых платежах. А дви-
жение в сторону децентрализации управле-
ния финансами и казначейского контроля 
позволит сделать данную систему гибкой 
и мобильной, устойчивой к внешним изме-
нениям и кризисам.
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В статье рассматриваются основные проблемы, возникающие при реализации инвестиционно-строи-
тельных проектов в ОАО «РЖД» на примере Западно-Сибирской дирекции по капитальному строительству – 
структурному подразделению Дирекции по строительству сетей связи – филиала ОАО «РЖД», а также ана-
лизируются возможные пути разрешения этих проблем. Рассмотрены теоретические аспекты в определении 
инвестиционно-строительных проектов, предложенные различными авторами в целом в экономической систе-
ме. На основании данных бухгалтерской отчетности проведен краткий анализ физического состояния основ-
ных фондов и степени их износа в целом по ОАО «РЖД» и обоснована необходимость их более интенсивного 
обновления на сегодняшний день. Представлена краткая характеристика задач и функций Западно-Сибирской 
дирекции по капитальному строительству, а также проанализирована динамика инвестиционной программы 
за последние пять лет. На примере Западно-Сибирской дирекции по капитальному строительству – структур-
ного подразделения Дирекции по строительству сетей связи – филиала ОАО «РЖД» выявлен ряд факторов 
снижающих эффективность реализуемых инвестиционно-строительных проектов, а также предложен ряд 
мероприятий организационного, экономического и технического характера способствующих более эффектив-
ному управлению инвестиционно-строительными проектами и улучшающих качество выполняемых работ 
по строительству и реконструкции объектов, заказчиком по которым выступает ОАО «РЖД».

Ключевые слова: инвестиционно-строительный проект, капитальное строительство, капитальные вложения, 
управление проектами, инвестиционная программа, договор подряда, типовые условия 
расчетов по договорам подряда, авансовые платежи
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In article discusses the main problems of investment and construction projects of JSC «Russian Railways» for 
example, the West Siberian capital construction Directorate-structural unit of the Directorate for the construction of 
communication networks, a branch of JSC «RZD», as well as analyzes possible solutions to these problems. The 
theoretical aspects in the definition of investment and construction projects proposed by various authors in the 
economic system as a whole are considered. Based on the accounting data, a brief analysis of the physical condition 
of fixed assets and the degree of their depreciation in general for JSC «Russian Railways» and the need for their more 
intensive updating is justified today. The article presents a brief description of the tasks and functions of the West 
Siberian Directorate for Capital Construction, as well as analyzes the dynamics of the investment program over the 
past five years. The example of the West-Siberian capital construction Directorate –structural unit of the Directorate 
for the construction of communication networks, a branch of JSC «Russian Railways» identified a number of factors 
which reduce the effectiveness of investment projects, as well as a number of organizational, economic and technical 
nature, contributing to more effective management of construction investment projects and improve the quality of 
work performed on the construction and reconstruction of facilities, the customer of which is JSC «Russian Railways».

Keywords: investment and construction project, capital construction, capital investments, project management, 
investment program, contract agreement, standard terms of settlement under contract agreements,  
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Сложно недооценить значимость инве-
стиционно-строительных проектов в функ-
ционировании и процветании ОАО «РЖД», 
в результате реализации которых решаются 
такие важные вопросы как, строительство 
и реконструкция объектов инфраструкту-
ры железнодорожного транспорта – мосты, 
тоннели, административные здания, дис-
петчерские центры по управлению перевоз-
ками, дома отдыха локомотивных бригад, 
в результате чего значительно растет опера-

тивность работы и производительность тру-
да. Кроме того, осуществляются програм-
мы строительства объектов социальной 
сферы, баз отдыха, санаториев, больниц, 
и даже частично решаются жилищные про-
блемы работников ОАО «РЖД», повышает-
ся качество их жизни, улучшается архитек-
турный облик городов.

Цель исследования: выявление про-
блем, связанных с реализацией инвестици-
онно-строительных проектов на примере 
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Западно-Сибирской дирекции по капиталь-
ному строительству – структурного подраз-
деления Дирекции по строительству сетей 
связи – филиала ОАО «РЖД», а также раз-
работка комплекса мероприятий по повы-
шению их эффективности.

Материалы и методы исследования
Цель данного исследования достига-

ется с использованием методов системно-
го анализа, аналитического метода, ана-
лиза экономической динамики, метода 
прогнозирования. 

Результаты исследования  
и их обсуждение

Капитальное строительство – слож-
ный многофакторный процесс, требующий 
больших затрат экономических ресурсов 
в течение определенного периода. Капи-
тальные вложения являются более широким 
понятием, чем капитальное строительство. 
В процессе капитального строительства 
осуществляется лишь часть капитальных 
вложений, равная стоимости строитель-
но-монтажных работ по данному объекту. 
Значительная часть капитальных вложений 
осуществляется минуя стадию строитель-
ства (например, затраты на приобретение 
оборудования не требующего монтажа, 
транспортных средств и другой техники). 
К капитальным вложениям относятся также 
затраты на проектно-изыскательские рабо-
ты, научные исследования, на мероприятия 
по вводу сооружаемых объектов в эксплуа-
тацию (пусконаладочные работы, отвод зе-
мельных участков). 

Согласно законодательству Россий-
ской Федерации (Федеральный закон 
от 25.02.1999 г. № 39-ФЗ (ред. от 08.12.2020) 
«Об инвестиционной деятельности в Рос-
сийской Федерации, осуществляемой в фор-
ме капитальных вложений»), под инвести-
циями следует понимать денежные средства 
и имущество, имеющее денежную оценку, 
вкладываемые в объекты предприниматель-
ской или иной деятельности в целях: 

- получения прибыли; 
– достижения иного полезного эффекта [1].
В частности, под инвестиционным про-

ектом с юридической точки зрения понима-
ют обоснование экономической целесоо-
бразности, объёма и сроков осуществления 
капитальных вложений, в том числе необхо-
димую проектно-сметную документацию, 
разработанную в соответствии с законода-
тельством Российской Федерации и утверж-
дёнными в установленном порядке стан-
дартами (нормами и правилами), а также 
описание практических действий по осу-
ществлению инвестиций [2, с. 17].

Один из ключевых филиалов, ре-
ализующих инвестиционные проекты 
и осуществляющих функции Заказчика 
по капитальному ремонту, строительству 
и реконструкции объектов ОАО «РЖД», 
является Дирекция по строительству сетей 
связи (далее – ДКСС), имеющая 16 регио-
нальных структурных подразделений, в том 
числе на Западно-Сибирском полигоне – За-
падно-Сибирскую дирекцию по капиталь-
ному строительству (далее – З-Сиб ДКС).

Основными задачами З-Сиб ДКС  
являются:

1) Своевременное и качественное обе-
спечение потребностей ОАО «РЖД» и дру-
гих юридических и физических лиц в стро-
ительстве, реконструкции, проектировании 
и отдельных видах капитального ремонта 
объектов недвижимости, расположенных 
в границах Западно-Сибирской железной 
дороги, в том числе по вводу в действие 
производственных мощностей и объектов;

2) Соблюдение норм градостроитель-
ства, архитектурных требований, обеспече-
ние выполнения утвержденных проектных 
решений при выполнении капитально-
го строительства и капитального ремонта;

3) Эффективное использование фи-
нансовых и материально-технических ре-
сурсов, осуществление сбалансированной 
и оптимальной ценовой политики в капиталь-
ном строительстве и капитальном ремонте;

4) Обеспечение экологической, транс-
портной безопасности при капиталь-
ном строительстве и капитальном ремонте.

Осуществление функций Дирекции 
производится на трех стадиях:

1) предпроектная подготовка и проекти-
рование объектов;

2) выполнение строительно-монтажных 
работ на объекте;

3) сдача в эксплуатацию объектов.
Под физическим износом зданий 

и сооружений понимают потерю ими 
с течением времени несущей способности 
(прочности, устойчивости), снижение те-
плоизоляции и звукоизоляционных свойств, 
водо- и воздухонепроницаемости.

Основными причинами физического 
износа являются воздействия природных 
факторов, а также технологических про-
цессов, связанных с использованием зда-
ния. Степень износа зданий может иметь 
две стадии – устранимую и неустранимую. 
В первом случае износ здания происходит 
постепенно, его можно замедлить пред-
приняв меры по реконструкции объекта. 
Во втором случае здания подлежат немед-
ленному сносу.

Нормативы, требования и правила оцен-
ки физического износа зданий, сооружений 
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регламентируются требованиями ВСН 53-
86(р), ВСН 53-88(р), СП 13-102-2003, ГОСТ 
31937-2011, ФЗ-384 (ст. 15), градострои-
тельным кодексом РФ и муниципальными 
требованиями отдельного региона Россий-
ской Федерации.

По данным бухгалтерского баланса ОАО 
«РЖД» (Приложения (пояснения) к бухгал-
терскому балансу и отчету о финансовых 
результатах ) за 2019 год первоначальная 
стоимость зданий и сооружений составляла 
5 399 883млн. руб., а накопленная по ним 
сумма амортизации – 1 950 293 млн. руб., 
исходя из этих данных определяем, что из-
нос зданий и сооружений числящихся на ба-
лансе ОАО «РЖД» составляет 36 % [3].

Износ основных фондов ОАО «РЖД»: 
2015 год (первоначальная стоимость 

зданий и сооружений 3887 823 млн. руб., 
амортизация – 1227 231млн.руб.) износ 
составил – 32 %;

2009 год (первоначальная стоимость 
зданий и сооружений 2 549 329 млн. руб., 
амортизация – 587 577 млн. руб.) износ со-
ставил 23 %.

Можно сделать вывод, что на сегодняш-
ний день фонд объектов капитального стро-
ительства ОАО «РЖД» устаревает и об-
новляется медленными темпами. Данная 
ситуация произошла в результате резкого 
сокращения объемов инвестиций в период 
экономического спада с начала 2000-х годов.

В настоящее время, в связи с постоян-
ным ростом грузопотоков и пассажиропо-
токов, повышению требований населения, 
хозяйствующих субъектов, а также прави-
тельства РФ к уровню обслуживания, ОАО 
«РЖД» целенаправленно проводит рост ин-
вестиционных программ.

По З-Сиб ДКС прирост объема инвести-
ционной программы за последние 5 лет со-
ставил 38 %, с 3,6 млр. руб. до 5,9 млр. руб. 
Данные представлены на рисунке.

Однако, с увеличением объема капи-
таловложений, текущие проблемы с каче-
ством строительства и с нарушениями сро-
ков реализации строительных проектов 
не исчезли.

Одним из существенных препятствий 
на пути к стабильной реализации инвестици-
онно-строительных проектов в ОАО «РЖД», 
на сегодняшний день, является длительная 
отсрочка платежа по договорам подряда 
на выполнение строительно-монтажных 
и проектно-изыскательских работ. Соглас-
но распоряжению ОАО «РЖД» от 1 августа 
2006 г. N 1594р «Об утверждении типовых 
условий расчетов по договорам, заключае-
мым от имени ОАО «РЖД» с контрагентами, 
плательщиком по которым является ОАО 
«РЖД» (в редакции от 09.07.2019 N 1399/р), 
по типовым договорам подряда на осущест-
вления строительно-монтажных работ во-
обще не предусмотрено авансовых плате-
жей, а отсрочка платежей за выполненные 
работы по данным договорам составляет 
от 30 до 60 календарных дней [4].

Исключением являются только компа-
нии – подрядчики, относящиеся к объектам 
малого и среднего бизнеса, для них отсроч-
ка платежа с декабря 2019 года установлена 
в течение 15 рабочих дней. В таблице пред-
ставлены условия расчетов по договорам 
подряда на выполнение строительно-мон-
тажных работ, проектно-изыскательских 
работ и выполнения капитального ремонта.

В исключительном порядке может быть 
согласован с Департаментом корпоративных 
финансов ОАО «РЖД» авансовый платеж 
по таким договорам – не более 30 % от сто-
имости выполняемых работ, что на прак-
тике происходит крайне редко. Большин-
ство контрагентов вынуждены работать 
на условиях полной отсрочки платежей 
от 1 до 2-х месяцев, что зачастую приводит 
к ухудшению их финансовой стабильности.  

динамика инвестиционной программы З-сиб дкс
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Попадая в полную зависимость от заемных 
источников финансирования, подрядчик вы-
нужден экономить на всевозможных статьях 
расходов, во-первых на материалах, приоб-
ретая более дешевые ресурсы для строитель-
ства, во-вторых на рабочей силе, привлекая 
для выполнения работ менее квалифициро-
ванных рабочих и специалистов, и в третьих 
на невыполнении скрытых работ (скрытые 
работы составляют от 40 % до 60 % от обще-
го объема работ), что в конечном итоге нега-
тивно отражается на качестве и сроках работ 
на объектах ОАО «РЖД».

В российских крупных монопольных 
компаниях, таких как ПАО «Газпром», 
ПАО «НК Роснефть», которые также 
как и ОАО «РЖД» помимо основной де-
ятельности, реализуют широкий спектр 
инвестиционно- строительных проектов, 
в своей практике широко применяют аван-
совые платежи от 30 до 50 % от стоимости 
выполняемых работ во всех договорах стро-
ительного подряда. В западной практике 
также применяется авансирование по до-
говорам подряда, в типовых договорах раз-
работанных национальными и междуна-
родными промышленными организациями 
и объединениями предпринимателей.

Для получения более эффективного эко-
номического результата от инвестицион-
ных проектов З-Сиб ДКС, также необходим 
комплекс организационных и технических 
мероприятий в работе для получения каче-
ственных и своевременно сданных в экс-
плуатацию объектов строительства. 

К организационным мероприяти-
ям в данном случае следует отнести рас-
ширение штата инспекторов по качеству 
и приемке строительно-монтажных работ, 
для более регулярного ими посещения объ-
ектов. В данный момент в работе у каждого 
инспектора находиться более 20 объектов 
капитального строительства, учитывая раз-

бросанность объектов по всей Западной Си-
бири, контроль за качеством строительства 
значительно снижается.

Важнейшую роль в успехе реализации 
инвестиционных проектов ОАО «РЖД» 
играет выбор подрядчика путем проведения 
закупок конкурентным способом.

Конкурентный способ закупки – это 
способ, при котором заказчик осуществляет 
выбор исполнителя на конкурсной основе 
среди подходящих поданных заявок. 

Конкурентные процедуры закупок – это 
наиболее приемлемый способ осущест-
вления выбора исполнителей для крупных 
и длительных контрактов, таких как догово-
ры подряда. Конкуренция позволяет выбрать 
наиболее подходящего исполнителя сре-
ди большого количества претендентов [5, 
c. 147]. Проведение данных процедур ре-
гламентируется Федеральными Законами 
№ 223-ФЗ и № 44-ФЗ.

В З-Сиб ДКС, на сегодняшний день, су-
щественным фактором, снижающим эффек-
тивность реализации строительных про-
ектов, является возможность подрядчика 
заключать договоры субподряда, передавая 
функции по осуществлению строительно-
монтажных работ сторонним компаниям, 
если договором не предусмотрено личное 
выполнение подрядчиком своих обяза-
тельств. Количество субподрядных органи-
заций для генерального подрядчика не огра-
ничено законом, следовательно, с каждой 
последующей передачей функций испол-
нителя на субподряд конечная стоимость 
договора снижается, и, как правило, снижа-
ется качество материалов и квалифициро-
ванных кадров, а также заказчику сложнее 
контролировать процесс выполнения работ.

На рынке услуг строительных ком-
паний существует значительное количе-
ство небольших развивающихся фирм, 
которые имеют возможность осущест-

Типовые условия расчетов по договорам подряда в ОАО «РЖД»

Вид договора Предоплата ( %) Срок аван-
сирования

Поэтапное  
выполнение  

договора

Срок окон-
чательного 

расчета
Договор подряда на выполне-
ние строительно-монтажных 
работ

до 30 процентов стои-
мости годового объема 

работ по договору

- может быть пред-
усмотрено

40 дней

Договор подряда на выпол-
нение капитального ремонта 
(кроме капитального ремонта 
подвижного состава) 

авансовые платежи не 
предусмотрены

- может быть пред-
усмотрено

60 дней

Договор подряда на выполне-
ние проектных и изыскатель-
ских работ

авансовые платежи не 
предусмотрены

- может быть пред-
усмотрено

60 дней
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влять строительные работы на высоком 
уровне по приемлемым ценам, но по при-
чине того, что у более крупных компаний 
победить в конкурентных закупках гораздо 
больше шансов, небольшие перспективные 
фирмы остаются в стороне. Поэтому не-
обходимо при проведении конкурентных 
отборов учитывать эти факторы и ограни-
чивать условиями отбора возможность пе-
редачи функций исполнителя на субподряд 
более чем на одно звено. 

К техническим мероприятиям относит-
ся внедрение комплекса видеофиксации 
на все основные скрытые работы подрядчи-
ка и субподрядчиков. Этим мероприятием 
можно решить целый ряд вопросов по каче-
ству работ и невыполнению или неполному 
выполнению отдельных видов скрытых ра-
бот. Данное условие необходимо включить 
в типовые договоры подряда, заключаемые 
от имени ОАО «РЖД».

Также необходимо повышать качество 
и точность проектно-сметной документа-
ции, от которой в огромной степени зависит 
конечный результат строительства и соот-
ветствие запланированным инвестицион-
ным планам.

Заключение
В заключение можно сделать вывод, 

что для увеличения эффективности работы 
подрядных организаций и, как следствие, 
повышения эффективности реализации 

инвестиционно-строительных проектов 
в ОАО «РЖД» необходимо усилить кон-
троль за проведением строительно- мон-
тажных работ со стороны Заказчика, пере-
смотреть типовые условия расчетов ОАО 
«РЖД» по договорам подряда и установить 
авансовые платежи от 30 % до 50 % от сто-
имости выполнены работ, а окончательных 
расчет за выполненные работы сократить 
до 15 рабочих дней, а также внести ограни-
чения в типовые договоры подряда на коли-
чество привлекаемых субподрядчиков.
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