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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: treworgwert@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 necessary
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 (Hordeum
vulgare L., cultivar Zazersky 85) obtained in a
vegetation experiment on three types of soils
with different degrees of zinc contamination:
1) cultivated sandy loam sod-podzolic soil
(25 50 100 150 and 250 mg/kg air dry soil);
2) typical heavy loamy chernozem (50, 100,
250, 500 and 750 mg/kg air dry soil); 3) boggy
lowland peat (250, 500 and 1000 mg/kg air dry
soil). The seeds were germinated in a thermo-
stat (21 °C) in Petri dishes on filter paper mois-
tened with distilled 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 aberrations 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
germination energy of barley seeds obtained
from plants grown on soils contaminated with
zinc nitrate tends to decrease with an increase
in metal concentration in all studied soils
(r=10.51-0.59). 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).
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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 organization. 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.
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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
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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 concentrations of zinc in the soils
on which the barley crop was obtained have a
positive effect on the germination of the seeds
obtained. High concentrations can reduce seed
germination, have a mutagenic effect on seed
progeny, and reduce the mitotic activity of the
cells of the root meristem. The toxic effect of
zinc on barley seedlings depends on the type
and agrochemical properties of the soil on
which the crop was obtained.
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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 entreprenecurial 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 .LKD 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 Table 4

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).

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 entreprencurship 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| 6 2
household appliances

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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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

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. Burdieu’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.
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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 21 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 (Al). 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 21* 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 Al technolo-
gies, implementing Al processes with the help
of almost a thousand of its data scientists. The
effect of the implementation of Al initiatives at
Sberbank in 2019 was estimated at 42 billion
rubles [4, p. 78]. Al 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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Net Gain of the first five biggest banks in the RF

Net Gain

Position Bank October, 2020
1 Sberbank 559412 190,00
2 Alpha-Bank 180 692 333,00
3 ViB 52193 737,00
4 Bank "Otkritie" 40 338 773,00
5 Tinkoff Bank 25 363 014,00

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
Ne 482-FZ on December 31, 2017, that makes
changes into Federal Law Ne 149-FZ “On Infor-
mation, Informational technologies and protec-
tion of information”. As part of the development
of the Unified Biometric System, “Rostelecom”

Table 1
September, 2016 Change, thousand of rub.  Change, %
322787 679,00 236 624 511,00 73,31
-8 823 989,00 189 516 322,00
42 340 524,00 9853 213,00 23,27
6 824 406,00 33514 367,00 491,1
5075 258,00 20 287 756,00 399,74

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-
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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. Cybercrimes and banking in the 21*
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 21* 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

Improve the quality
of services provided
to potential clients

Fig. 1. Steps in digitalization of banks in the RF

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].

New systems of

Adopt new systems
of protection of
Bank data
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Incentives of cyberattacks in credit and financial
sphere (%), Q1 of 2019

B Acquiring Data

Financial benefit

"Hacktivism"

Fig. 2. Incentives of cyberattacks in credit and financial sphere in the RF

Table 2

Problems of digitalization in the RF

[
1) State
oD

- 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

Companies

- 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

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
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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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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 technologi