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ARTICLES

CYBER COVID 19 EXPANSION SIMULATION

Artemenko M.V., Kiriutkin M. V., Salieva M.D.

Southwest State University, Kursk, e-mail:artem1962@mail.ru

The paper discusses the results of a pilot simulation of the spread of the SARS-CoV-2 virus (which caused
the COVID-19 pandemic of the disease) using classical control systems research methods. Dynamics, amplitude
and phase Fourier spectra of temporal trends of propagation monitoring in different countries and continents are
considered. Hypothetical assumptions are made that disease dynamics are determined by the size of a limited area
of distribution and can be modeled as an oscillatory link response to the effect of bell-shaped impulse function.
Given is a godograph of the spectral function of incidence growth, showing that the characteristic polynomial of the
transfer function of the hypothetical response system has a second degree. Analysis of the phase spectral function
and the hodograph suggest the stability of the cybernetic system that caused and determines the spread of the disease.
The need to introduce a feedback loop or other correction links in order to make the propagation system unstable is
shown. These links can be preventive and therapeutic measures. It is concluded that the lack of feedback will lead to
the development of the process of spreading the virus along the bell-shaped exponent (including unfavorable in this
case). The proposed applied research method can be useful for modeling the spread of various infectious diseases.

Keywords: COVID-19, pandemic, mathematical modeling

Coronaviruses are a family of RNA-con-
taining viruses, united into two subfamilies that
infect humans and animals [1]. For the first time,
identified at the end of 2019, the enveloped sin-
gle-stranded RNA (+) virus SARS-CoV-2 and
causing a dangerous infectious disease — COV-
ID-19, is a representative of beta coronaviruses.
SARS-CoV-2 caused a pandemic that quickly
frolicked around the world in early 2020. The
World Health Organization has called the situa-
tion a global health emergency [2].

The reproduction index, according to
various Centers for Disease Control, ranges
between 2 and 5.47. Reproduction index is a
dimensionless parameter characterizing the
infectiousness of an infectious disease in epi-
demiology. It is determined by the number of
people who will be infected by carriers of the
disease who have entered a completely unim-
munized environment and in the absence of
special epidemiological measures aimed at pre-
venting it (for example, quarantine). If the val-
ue is greater than 1, then at the initial stage the
number of cases will grow exponentially [3].

The virus was first officially reported in a
patient with pneumonia in Wuhan, Hubei prov-
ince, China. On December 31, 2019, the world
health organization was notified of the new vi-
rus, which declared the epidemic a pandemic
on March 11. At the moment, the origin of the
virus is not fully understood, but it is assumed
that this is a mutation of the bat coronavirus
and, possibly, another type of virus. This virus
is zooanthroponous. That is, the disease caused
by it is common for humans and animals [4].

To date, the number of sick people contin-
ues to grow. Since the formation of collective

immunity is necessary to arrest the disease,
the measures taken to prevent the growth of
sick people are primarily aimed not at reduc-
ing the number of sick people, but at stabiliz-
ing its growth in moderate amounts to relieve
the health systems of countries [5]. The num-
ber of deaths in the world from the SARS-
CoV-2 coronavirus by May 18, 2020 amounted
to 16% of those who had been ill and 6.6%
of those who were diagnosed, the daily mor-
tality rate was 6.9% of those who had been
ill (in Russia, respectively, 3.7% from those
who had recovered and 0.9% of the detected
infected and 3.2% per day from those who
had recovered).

At risk are people of the older age group,
people with chronic diseases such as diabetes
mellitus, cancer and others with a lowered im-
mune response and drug users. The ways of
transmission of infection are more often the
following ways: “unwashed hands”, airborne
droplets, fecal-oral, infected blood [6, 7]. Infec-
tion can occur both in the form of mild ARVI
and complications in a severe form: pneumo-
nia or respiratory failure with high mortality.
In most people, the disease ends with recovery,
without the use of specific therapeutic mea-
sures, while observing measures of isolation
and body hygiene.

To date (May 2020), 52,200 papers have
been published in the world in 2020 and
5,800 in 2019, dedicated to the problem of
combating the new coronavirus infection. The
weekly dynamics of articles starting from Jan-
uary 2020 is shown in Figure 1. As you can see,
the graph corresponds to the life cycle curve of
Gartner’s expectations.
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Publications on subject COVID-19
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Fig. 1. Weekly dynamics of articles in scientific magazines on subject “COVID 19”

Meanwhile, modeling of the spread of in-
fection has not previously been considered in
scientific publications from a cybernetic point
of view. Most of the scientific and practical
research is devoted to the issues of model-
ing the economic and social consequences
of a pandemic. For example, one of the at-
tempts to use artificial intelligence to predict
the spread of a pandemic is presented on the
portal  https://nnov.hse.ru/news/357790402.
html (the model includes 19 differential equa-
tions, the accuracy of the short-term forecast
was 2.5%).

Each country has its own characteristics:
biogeographic, population, sociological, ethi-
cal, genetic, state, etc. Therefore, the pilot
modeling of the course of a pandemic in vari-
ous countries from the standpoint of cybernet-
ics makes it possible to optimize the formation
of management measures for the organization
of predictive preventive measures.

Objective of the study: to help improve
the quality of predicting the spread of COVID
19 at the initial stage by forming hypotheses
characterizing the dynamics of the spread.

The research used the following methods:
content analysis of open information sources,
spectral analysis, methods of the theory of au-
tomatic control.

For this, at the stage of pilot modeling, it is
required to evaluate such aspects of the ongo-
ing process (cybernetic approach) as: stability
of the system (propagation), analysis of ampli-
tude and phase spectral characteristics, model
of generating impulse action.

The essence of the cybernetic approach
boils down to the following: let there be some
“black box” (geographic region, landscape).
The input of the “box” receives some influ-

ence, which causes a certain transient pro-
cess — the “output of the box”, reflecting the
dynamics of the spread of the disease (in this
case, the number of people infected with the
virus in the region).

In work [8], for example, the model of
the impact on the “black box” by a rectangu-
lar impulse is considered, but it is not proved
what justifies this particular form of impact.
We propose to put forward hypotheses about
the form of the generating effect based on the
analysis of the spectral functions of the dynam-
ics of the development of infection in the hu-
man population.

In [9] stochastic models are considered
without substantiating this choice. Methods for
analyzing the dynamics of various diseases at
the regional level are presented in [10].

We propose a cybernetic approach be-
cause it:

— firstly, it allows to evaluate the shape and
characteristics of the input action by the behav-
ior of the transient response (output action);

— secondly, this approach is closely related
to the synergistic research methodology and
system analysis.

For this, at the stage of pilot modeling,
such cybernetically characteristics of the ongo-
ing process as: stability of the system (in dif-
ferent countries of the World), amplitude and
phase parameters of the Fourier spectrum, and
the model of the generating impulse action
were evaluated.

The data for the pilot correlation analysis
was formed on the basis of the information
presented on the website https://index.minfin.
com.ua/ reference/ coronavirus/geography/.

For a comparative analysis, the states were
combined into groups: Island (Cuba, Great
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Britain, Japan) — group 1; European (Medi-
terranean — Italy, Spain) — group 2; American
continents (USA, Brazil) — group 3; African
countries (at opposite ends of the continent —
South Africa, Egypt, Cameroon) — group 4;

representatives of the post-Soviet space with
different ideology and geographic characteris-
tics (Republic of Belarus and Georgia) — group
5; representatives of large megapoles in Russia
(Moscow, St. Petersburg) — group 6.

—ty6a

250000 10000
8000
200000
6000
150000 -+
e BENMKOOPUTAHMA e B MKOGPUTAHIA
——KyGa 4000 —HyOa
100000 | —noHHA —in0HMA
50000 |
R o ——
o 20 a0 60 80 100
18000

—kya

—FNOHUA

c) Infa d) Infd)
2000000 \ 2': | /
1500000 \ 1 / ——Panl
500000 \¥- 0,:
0 T T T T 0

T 1
0 5 10 15 20 25 30 35

0 5 10 15 20 25 30

e) amplitude and phase Fourier spectra (UK)

1 \‘-—-_

1 \
o
o

-1000000 [0} 1000000 2000000 2000000 4000000 5000000 6000000

f) hodograph (Japan)

Fig. 2. Dynamics and distribution spectrum of coronavirus group 1
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Results of a research and their discussion

Figures 2-7 show graphs showing the dy-
namics of the development of the pandemic in
these groups (and other characteristics). The
virus spreads between people and the rate of
its spread (the number of detected cases of
infection) is determined not so much by the
population of countries as by the population

density, which largely determines the Rt indi-
cator — the coefficient of infection spread (the
average number of people that one patient in-
fects before isolation). Therefore, the graph
shows absolute values, not relative ones. All
graphs are presented in two forms: the number
of detected infected per day (/nfd) and the cu-
mulative effect (/nfa). Monitoring range from
15.02.2020 to 12.05.2020.
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Fig. 3. Dynamics and distribution spectrum of coronavirus group 2
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Fig. 4. Dynamics and spectrum spread of coronavirus group 3
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Fig. 5. Dynamics and spread of coronavirus group 4
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Fig. 6. Dynamics and distribution spectrum of coronavirus group 5
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Fig. 7. Dynamics and spectrum spread of coronavirus group 6

Conclusions

A pilot analysis of the results of the stud-
ies presented in the figures leads to the follow-
ing conclusions:

1. In terms of distribution — the smaller the
territory, the less the distribution (that is, not
only the population density, but also the size
of the territory where the infection is spread
is decisive). Indeed, a person’s contacts do
not depend on density — if it is not living in a
confined space, but on society — that is, with
whom, when and how, a sick person can con-
tact. Analysis of the phase spectral function
and hodograph allow us to assume the stability
of the cybernetic system that caused and deter-
mines the spread of the disease.

2. The amplitude function of the Fourier
frequency spectrum of the spread of the disease
resembles a reaction to a bell-shaped pulse gen-

erating function: y(t) =t -|sin((x) t+ (p)| .
The reaction to this effect allows us to assume
periodically arising “waves” of the spread of

the incidence with a certain period with attenu-
ation in each cycle by a multiple of e =2.7. The

period of spread and frequency are determined
by the resonant frequency of the “life cycle”
of the virus and population immunity of the
population in a certain area and the power of
population immunity, respectively. Note that
an artificial increase in the latter can lead to an
increase in the number of allergic diseases.

3. The hodographs of the spectral functions
the spread of morbidity show that the charac-
teristic polynomial of the transfer function of
the hypothetical response system has the sec-
ond degree.

4. To destabilize the stable spread of an
infectious disease, it is necessary to introduce
a positive feedback loop (or other corrective
links). These links are preventive and therapeu-
tic measures, regulated by administrative mea-
sures and “traditional medicine”. The absence
of such feedback will lead to attenuation of the
process spreading the virus along a bell-shaped
exponential, but the resistance will not be de-
stroyed (which is unfavorable in this case).

The this applied research technique can be
useful for modeling the spread of various in-
fectious diseases.
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ADAPTIVE TRANSFER OF THE IMMUNE RESPONSE - NEW APPROACHES

Pleskanovskaya S.A.

State Medical University of Turkmenistan named after M. Garryev, Ashgabat,
e-mail: pleskanovskaya_s@mail.ru

Adaptive cell therapy (ACT) for cancer patients is gaining increasing importance in practical medicine. For its
implementation, certain subpopulations of circulating lymphocytes are used, as well as lymphocytes obtained from
the infiltrate of autologous tumors. In the available literature, the author did not find information about the plate-
lets using for the implementation of ACT. In experiments on BALB/c mice immunized with sheep red blood cells
(SRBC), it was found that intraperitoneal administration of syngeneic spleen lymphocytes (SL) and platelets (PLT)
from sensitized donors to recipients forms an immune response to SRBC. The immune response is expressed to a
somewhat lesser extent and is formed later, but the dynamics of the response is similar to that in mice immunized
with SRBC only. That is, in the syngeneic system, it was possible to carry out an adaptive transfer of the immune
response to SRBC not only using spleen lymphocytes, but also platelets from sensitized donors. In this regard, the
author consider it promising to further study the possibility of platelets using for the implementation of adaptive
transfer the immune response to intact recipients, as well as the possibility of their using in the adaptive cell therapy.

Keywords: adaptive transfer of the immune response, platelets

The urgency of the problem. Adaptive
transfer (AT) is known to be the transfer of an
immune response to a specific antigen from an
immunized donor to an intact recipient. There
are several variants of adaptive transfer realiza-
tion. The most commonly used transfer of im-
munocompetent cells (lymphocytes) between
monozygous twins or syngeneic animals, one
of which is sensitized to a specific antigen [1].
Currently, adaptive transfer is attracting at-
tention due to the neoplastic diseases treating
possibility [2, 3]. Adaptive cell therapy (ACT)
of cancer patients is gaining more and more
importance in practical medicine [4, 5]. ACT
is carried out using some subpopulations of T
lymphocytes — for example, CCR7*, CD27",
CD28*, CD62L" phenotypes [6, 7, 8], natural
killer cells (NK cells), macrophages [9].

The aim of this investigation was to study
the possibility of platelets using for adaptive
transfer of the primary immune response of
BALB/c mice to sheep red blood cells (SRBC)
to syngeneic recipients.

Materials and research methods

The male BALB/c mice weighing no more
than 20.0 grams were used performing this
work. The mice were kindly provided by the
nursery of the Technological Center of the
Academy of Sciences of Turkmenistan. Mice
of this strain are known to be highly responsive
to SRBC immunization and are widely used in
adaptive transfer studies [10]. Two series of ex-
periments were performed. The design of study
is shown in the figure (Fig. 1). In the first se-
ries of experiments, 15 mice were used, which
were injected intraperitoneally with 0.1 ml of
a 20% suspension of SRBC. The immunized
animals were examined before -, on days 3, 7,
14 and 21 after immunization.

The expression of the primary immune
response of animals to SRBC was judged by
the character of changes in the cellular com-
position of peripheral blood, the value of the
granulocyte index (GI), the number of rosette-
forming cells in the spleen (RFCs), the value
of the leukocyte migration index (LMI) in the
presence of SRBC lysate in a modified reac-
tions of leukocytes migration inhibition [11].

At the peak of primary immune response
to SRBC (days 7-8), some mice were used as
donors of spleen lymphocytes (SL) and plate-
lets (PLT).

The animals were removed from the experi-
ment under ether anesthesia by dislocation of
the cervical vertebrae, the spleen was removed,
homogenized on an ice substrate using a Pot-
ter homogenizer, washed with saline sodium
chloride solution, and a lymphocyte suspension
was prepared on it at a rate of 2x10%ml. At the
same time, platelets (PLT) were isolated from
the peripheral blood of syngeneic donors at the
peak of the immune response to SRBC by the
method of two-stage centrifugation [12], and a
suspension was prepared at the rate of 2x10°/ ml
saline sodium chloride.

In the second series of experiments, 2 groups
of animals, 10 mice in each, were identified —
they served as recipients of drugs and PLT from
syngeneic donors immunized with SRBC. The
recipients of the 1st group were injected intra-
peritoneally with 0.1 ml of the spleen lympho-
cyte suspension; the recipients of the 2nd group
were injected with 0.1 ml of the PLT suspension.
On days 3, 7, 14 and 21 after immunization, the
recipient animals of both groups were examined
according to the same scheme as in the first se-
ries (see the study design in Fig. 1). The data ob-
tained were mathematically processed using the
SPSS program (USA).
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Research results and discussion

In the first series of experiments, the pri-
mary immune response of BALB/c mice to
SRBC was expressed by the accumulation of
RFC in the spleen, an increase in the LMI val-
ue, and characteristic changes in the GI value.

The dynamics of the degree of changes in
these characteristics of the immune response
in relation to the initial level, taken as 1, is
shown in Fig. 2.

The diagram shows that the immune re-
sponse of mice to SRBC (Fig. 2A) is maxi-
mally expressed on the 7th day from the
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moment of immunization. At this time, the
number of RFC in the spleen is maximum and
is 23.6 £1.3x10° per 10° lymphocytes ver-
sus 2.3+ 0.01x103 per 10° before immuniza-
tion — that is, it increases by 11 times against
the initial level. Then, in the dynamics of the
immune response, the LMI gradually increases
and on the 3rd day it significantly differs from
the initial level (p < 0.05), becomes the maxi-
mum on the 7th day, being at 187.6 = 11.2 ver-
sus 59.7 £+ 1.9 cu before immunization. That is,
by the 7th day, the LMI increases 3.2 times.
Starting from the 14th day, the LMI gradually
decreases, but on the 21st day it remains signif-
icantly higher than the initial level (p < 0.05).

After immunization of mice with
SRBC, the GI value increases rapidly dur-
ing the first three days and is 1.17 £ 0.03 a.u.
against 0.72 £ 0.05 c.u. before immunization
(p <0.01). By the 7th day, the GI significant-
ly decreases — to 0.5 = 0.03 (the difference is
mathematically significant both in relation to
7 days and the baseline, p < 0.05 in both cas-
es). By the 21st day, the GI practically reaches
the initial level (0.8 = 0.07 c.u., p > 0.05).

In the second series of experiments, in re-
sponse to the administration of spleen leuco-
cytes (SL) to recipients from syngeneic donors
previously immunized with SRBC, the number
of RFC in the spleen also increases (Fig. 2 C),
but at a later date — by 14 days and to a lesser
extent in comparison with the primary immu-
nized animals — 8 times. At the same time (on
the 14th day), the LMI in recipients increases
maximally, but 3.2 times in relation to the initial
level. The GI value, in contrast to the animals
immunized with SRBC, significantly decreases
only on the 7th day, then it progressively in-
creases and by the 21st day it is 1.2 £ 0.03 (the
difference is significant in relation to the initial
level, p < 0.05). When the recipients are inject-
ed with a suspension SL obtained from synge-
neic donors sensitized to SRBC, a changes in
indicators is observed, corresponding to those
in animals immunized with SRBC suspension.
The responce in this case develops somewhat
more slowly and it is less pronounced, but it
is available.

Intraperitoneal administration of synge-
neic PLT from donors previously immunized
with SRBC to recipients also showed an in-
crease in the number of RFC in the teardrop,
an increase in the LMI value and modulation
of GI values, which are characteristic of the
immune response to only SRBC administra-
tion (Fig. 2 C). Namely — on the 7th day after
the administration of PLT, the number of RFC
in the spleen was 11.7 £ 5.2 x 10° per 10° SL,

which is significantly lower than during immu-
nization of animals with SRBC. However, the
difference is significant in relation to the group
of mice immunized with SRBC suspension
(p <0.05) and not significant in relation to the
group of recipients of syngeneic SL from im-
mune donors (p > 0.05). At the same time, the
LMI value in the group of PLT recipients has a
dynamics similar to that in the mice of the pre-
vious group, which received syngeneic drugs.
The LMI value in this case is 132.6 = 11.3%
versus 150.3 £ 9.8 in the group of SL recipi-
ents, that is, slightly lower compared to SL
recipients (p > 0.05), but 1.9 times above the
level of intact control — non-immunized ani-
mals (p <0.01) (Fig. 2 C).

The most informative criterion for assess-
ing the severity of the mice immune response
expression to SRBC is the number of antibody-
forming and rosette-forming cells in the spleen
of an immunized animal. However, we found
that the LMI value in the presence of SRBC
lysate is an equally informative, accessible and
life-saving test throughout the experiment [13].

The absolute values of LMI and the num-
ber of RFC in the spleen depending on the in-
ducer of the immune response are shown in
Fig. 3 (A and B).

The diagram clearly shows that in all cas-
es, but to varying degrees in response to im-
munization, there is a gradual increase in the
number of RFC in the spleen and the value of
LMI. Along with this, the GI value modulates
in a peculiar way. If the number of RFC and
the value of LMI in the dynamics of the im-
mune response gradually increase by 7 days,
then the value of GI sharply increases during
the first 3 days and then by 21 days it progres-
sively decreases to the control level. Thus, the
formation of an immune response to an antigen
is preceded by a sharp release of granulocytes
into the bloodstream, that is, an inflammatory
response from the immunized organism de-
velops. The rate of the inflammatory response
development clearly depends on the inducer
of the immune response. It is maximal upon
mice immunization with SRBC and minimal
upon administration of PLT. But in any case, it
is developing.

We have previously shown that an increase
in the number of the RFC and an increase in
LMI in mice immunized with SRBC correlate
with hemagglutinin titers, GI value and indi-
cate the formation of a primary immune re-
sponse to this antigen [11]. With the introduc-
tion of syngeneic SL from immune donors to
recipients, the same changes in indicators are
observed as with the introduction of SRBC.
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Fig. 3. Dynamics of changes in the number of RFC in the spleen of mice (in 10° per 10°ml) (A) and the
absolute value of LMI, depending on the inducer of the immune response

This allows us to speak about the transfer of
the immune response to SRBC from sensi-
tized donors to syngeneic recipients. That is,
an adaptive transfer of the immune response to
SRBC to intact syngeneic recipients was car-
ried out via SL.

When a PLT suspension from syngeneic
donors sensitized to SRBC was administered to
mice, an increase in the number of RFC in the
spleen and a significant increase in LMI values
were also observed in recipients. The trend lines
in the charts (Fig. 3) are identical. That is, re-
cipients of syngeneic SL and PLT respond to the
SRBC antigen in vitro and in vivo in the same
way as mice immunized with SRBC only, but to
a somewhat lesser extent and at a later date. In
other words, the results of the study suggest the
possibility of adaptive transfer of sensitization to
thymus-dependent corpuscular antigen — SRBC
not only with the help of SL, but also platelets of
the immune syngeneic donor.

Until recently, platelets were not considered
blood cells, but were considered pieces of cy-
toplasm that are detached from megakaryocytes
and enter the bloodstream exclusively as com-
ponents of hemostasis [14, 15]. This common
misconception was based on the fact that plate-
lets have no nucleus. In the last 2-3 decades,
platelets have increasingly attracted the atten-
tion of researchers, not only as participants in
hemostasis processes, but also as participants
in allergic and immunological reactions of the
body [16, 17, 18]. As it turned out, platelets

are rather complexly organized. They are able
to regulate the expression of their own gene,
synthesize protein de novo, and release various
mediators with paracrine effects that affect the
function of other cells in the body [19]. Platelets
have complex post-transcriptional mechanisms,
which allow them to change their proteome, phe-
notype and function, performing active protein
synthesis in response to cellular activation [20,
21, 22]. Platelets are the first to initiate antimi-
crobial protection by detecting the presence of
pathogens or products of inflammation through
multiple immune receptors [23, 24, 25, 26] and
primarily Toll-like receptors (TLR) [27]. Many
cytokines secreted by platelets have direct an-
timicrobial properties [28]. In the other words,
there is a lot of convincing evidence of platelet
immune competence.

If the existence of functionally different
leukocytes subpopulations is proven and gen-
erally accepted, then this cannot be said about
platelets. The existence of platelet subpopula-
tions has been proven relatively recently [29].
As a result of studying the biochemical in-
teractions of blood coagulation proteins and
platelets, platelet subpopulations were discov-
ered that sharply differ in their participation in
membrane and aggregation processes, infor-
mation was obtained on the physiological and
clinical significance of platelet division into
subpopulations [30, 31]. Platelet subpopula-
tions are differentiated according to different
criteria: cell size, its response to activation by
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thrombin [32, 33, 34] and other humoral fac-
tors, for example adenosine 5’diphosphate [35,
36]. Of great interest is a subpopulation of the
so-called “coated platelets” [37, 38, 39, 40].
In hemorrhagic syndrome, a subpopulation
of “gray platelets” — abnormal platelets char-
acterized by the absence of a-granules — was
revealed. They are larger in size, have a gray
color, but do not have a granulomere and not
capable of aggregation [41, 42, 43, 44].

A powerful receptor apparatus, a huge
number of organelles, the ability to neosyn-
thetic processes, a significant amount of RNA,
including mRNA, micro-RNA, ribosomal and
transport RNA and non-coding RNA [45, 46,
47, 48], determine many functions of platelets,
including immune ones.

Adaptive cell therapy stays an important
problem of modern [49]. But, it is well known,
that adaptive transfer of the immune response
to the any antigen is possible only upon trans-
plantation of syngeneic antigen-sensitized
immunocompetent cells to the donor. The
structure of platelets, their functional and mor-
phological features, active participation in im-
mune and inflammatory reactions, the ability to
control the reactions of the immune system, al-
low, in our opinion, to assume the existence of
an immunocompetent subpopulation of plate-
lets. Apparently, there is a certain subpopula-
tion of platelets capable of storing the memory
of the antigen introduced into the body and
transmitting information about it to the recipi-
ent and not only syngeneic.

Conclusion

The study made it possible to reveal the
ability of platelets from immunized donors —
BALB/c mice, for example — to transfer the
state of sensitization to a specific antigen to a
syngeneic recipient. That is, to carry out in the
syngeneic system the adaptive transfer of the
immune response to a specific antigen — in this
case, a thymusdependent corpuscular antigen,
which is SRBC? In this regard, we consider
it promising to study the possibility of using
platelets for the implementation of an adaptive
transfer of the immune response to intact re-
cipients in the allogeneic system, as well as to
investigate the possibility of using platelets in
adaptive cell therapy.

Further research in this direction, in our
opinion, is of both theoretical and practical in-
terest and will be continued by us.
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INFLUENCE OF CHILDREN-PARENTAL RELATIONSHIPS
ON PROFESSIONAL SELF-DETERMINATION IN EARLY ADOLESCENCE

Fedoseyeva T.E., Ivanova I.A., Korobova A.V.

Nizhny Novgorod State Pedagogical University K. Minin (Minin University),
Nizhny Novgorod, email: larry7@mail.ru

The article describes the influence of children-parental relationships on formation of professional self-determi-
nation process during early adolescence. The article gives an overview of the authors’ approaches to understanding
of the psychological content of self-determination, characterizes the components of professional self-determination
of adolescents. It shows the role of parental attitude in the process of formation of the value system of adolescents
at the stage of choosing the career. Parental attitude as a system of feelings to the child, behavioral patterns used in
communication with the child, specifics of perception and understanding of the child’s personality is the factor of
value system formation for children, and during adolescence it can mediate the process of professional self-determi-
nation, optimizing or destabilizing it. Parents’ attitude in the group of professionally self-determined adolescents is
characterized by acceptance, positive attitude and interest to the child’s life and activities. They reasonably satisfy
the child’s needs, accept him/her and consider his/her failures surmountable, believe in their children and take their
opinions and feelings seriously, encouraging self-sufficiency. The parents of adolescents who are not professionally
self-determined declare highly accepting position in relation to their children, what contradicts the adolescents’
opinion and “attitude to the child’s failures” scale, which demonstrates that they continue to feel about their grown-
up children as of unserious goslings, whose interests, feelings and hobbies are considered insignificant and due to
this are ignored. Professional self-determination during adolescence is connected with domination of such values in
the terminal values system as health, an interesting job, self-confidence. Presence of egocentric priority in the termi-
nal values system of adolescents who are not professionally self-determined (material security) and choice in favor
of a family (love, happy life) with increased craving for pleasures prevents professional self-determination process.

Keywords: self-determination, professional self-determination, adolescence, parental attitude, value orientation
of adolescents, potential of personal professional development

In senior classes at school the graduate fac-
es the task of professional self-determination.
The effectiveness of professional self-determi-
nation is assessed by the degree of consistency
of psychological and personal abilities with
the requirements set by a profession. Among
many factors of career choice (professional
preferences, social and economic factors, inner
readiness to changes in life and career growth,
etc.) the parents’ position is one of the leading
ones. Furthermore, professional self-determi-
nation of adolescents can become for the older
generation a peculiar tool to achieve their own
unachieved professional goals, an attempt to
reach certain ideals, following prejudice, etc.
Obviously it is necessary to study more closely
professional self-determination process spe-
cifics for modern senior high school students
and influence of their parents’ position on the
choice of professional development direction.

Psychological content of self-determination
which became the object of study in the works
of B.G. Ananyev, S.L. Rubinstein, M.R. Gins-
burg and others, takes the central place in the
process of formation of a personality capable
of independent building-up of its own life ac-
tivity. L.I. Bozhovich [1] also distinguishes
self-determination as one of the most important
personal innovations, which is underlied by
awareness of the personality of its new publicly
significant position. K.A. Abulkhanova, one of
the most important facets of the psychology of
consciousness and self-realization of a person

in life, sees the ability to freely determine the
events of her own life, to regulate them, relying
on internal determination [2]. G.P. Nikov and
V.F. Safin [3], having somewhat narrowed the
notion of self-determination, nevertheless re-
gard it as an indispensable part of the personal
structure, which is expressed in the ability of
independent choice of principles and methods
of activity. For A.K. Markova [4] the basis in
this process is self-consciousness and choice
of self-attitude criteria as a determinant of the
professional success. Thus self-determination
process, representing a mechanism of differ-
entiation and at the same time of increasing
the ego-personality integrity on the basis of
increasing awareness, is the leading develop-
ment line during adolescence.

The problem of professional self-deter-
mination is also presented by a wide range of
research. Thus, N.S. Pryazhnikov [5] reveals it
as determination of itself by a personality as
related to publicly developed professionalism
criteria, which sets the direction for solving
development tasks in adolescence. D.A. Leon-
tyev [6] in this connection emphasizes that it
represents “an event which radically changes
future course of the person’s life”.

M.R. Ginsburg, N.S. Pryazhnikov, E.A. Kli-
mov and others indicate that professional self-
determination is a long-term and active process
of comprehension by a personality of the es-
sence of the work performed and future life ac-
tivity in real social-economic situation [7, 8, 9].
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V.S. Gorgoma adds that professional self-deter-
mination in adolescence is a process of forma-
tion of a certain attitude to professional and oc-
cupational environment by a personality, as well
as a means of self-actualization, agreement of
intrapersonal and social-professional needs [10].
M.V. Retivykh thinks its main characteris-
tics are self-sufficiency, awareness of choice
and practical readiness to realization of inten-
tions and aims related to the profession [11].
E.M. Borisova understands professional self-
determination as self-actualization of a person-
ality in professional activities with independent
use of knowledge, skills and habit patterns, as
well as of psychic and particularly individual
abilities [12]. According to V.A. Polyakov, pro-
fessional self-determination is the choice of the
future profession, demonstration of personal
potential, formation of practical independent at-
titude to professional conditions [13]. N.V. Nes-
terov notes that this particular process is the ba-
sis for completion of the person’s socialization,
receiving freedom and independence [14].

AN. Bodalev, A.A. Derkach, E.A. Klimov
put a comprehensive study of the process of
life-creation, in which mastering a profession
has one of the key positions, at the leading
place among modern acmeological research.
The authors associate high professionalism
with the social and psychological well-being
of the state [15]. As the content of professional
self-determination process E.A. Klimov dis-
tinguishes three elements: motivation (object-
specific needs and motivation), psychological
(the complex of psychological individual per-
sonal specific features) and social-economic
(general awareness of the personality about the
chosen profession; economic situation in the
world and the country; a thought-out personal
professional plan and demand in certain pro-
fessional personnel).

Therefore, having deep personal motiva-
tion determinants, professional self-determina-
tion is the process of comprehension of the per-
son’s attitude to the actual situation of social
and professional development, during which
formation of personal and professional goals,
values and meaning of existence takes place.

One of the leading factors in professional
choice in adolescence is the peculiarities of
parent-child relationships. This aspect was
studied in the works of A.E. Golomshtok,
L.A. Golovey, E.A.Klimov, V.N. Druzhinin
and others. In recent studies, it is also widely
represented. Thus, N.A. Aleksandrova shows
the influence on the professional self-deter-
mination of young men of the attitude of par-
ents to work, their own choice of profession,

a subjective view of the professional future of
their children [16]. O.A. Karabanova, studying
the connection between the parent-child rela-
tions of young men with the status of identity
in professional self-determination, found that
the path to the achieved identity is character-
ized by the revision of the established values
in parent-child relationships by young men and
temporary opposition to them with the sup-
port of the parents of the right to independent
life choice [17]. Similar data were obtained by
T.M. Konshina and T.Yu. Sadovnikova: the
formed professional identity corresponds to a
more ‘“healthy” (reliable) type of attachment
to the mother [18]. At the same time, for high
school students emotional support from par-
ents is more important than their “instrumen-
tal” participation in the selection process [19].

During adolescence the adopted mindsets,
positions and values are reconsidered and re-
thought through the lens of own perception.
The person’s own unique world view appears,
which reflects values adopted in the process of
socialization, including that under the influ-
ence of parental attitude. S.L. Rubinstein [20]
explained a value as a certain idea, thought,
which defines the direction of external and
internal activity of a person. The values are
adopted in the course of upbringing through
translation by the parents of various models of
their own values, which the child remembers
and copies. A.D. Andreyeva has discovered,
that parental ideas of goals and tasks of the
child’s development represent stable forma-
tions and are based on stereotypes, cultural
traditions of the society and own life experi-
ence [21]. They are further transformed in the
child’s consciousness under the influence of
various public institutions, media, youth sub-
cultures, etc., reconsidered and integrated into
own value and conceptual system, which sub-
sequently determines the entire process of pro-
fessional self-determination. The value-seman-
tic sphere is considered as the core component
of professional perspectives in the works of
T.M. Konshina, N.S. Pryazhnikov, T.Yu. Sad-
ovnikova [22]. So, for example, in the study of
N.S. Pryazhnikov, S.V. Molchanov, K.A. Kir-
sanov, the role of the value factor in the suc-
cess of professional self-determination of ado-
lescents is confirmed: in particular, the values
of achievement and independence of thoughts
and actions correspond to a high status in the
sphere of professional identity [23].

The influence of children-parental relation-
ships specifics on professional self-determina-
tion of adolescents is reflected by the notion “pa-
rental direction” — subconscious or conscious
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attitude to the child, which is based on assessing
his/her individual specific features, behavior,
and which directs the parents’ upbringing activi-
ties. Parental directions form the life scenario
of the child’s personality, which, according to
E. Bern’s expression, “with great force pushes
the person forward, toward his destiny, and very
often is independent from his resistance or free
choice”. We can suppose that this also refers to
the professional choice. The influence of paren-
tal directions can be regarded as a helping factor,
as well as limitation of the adolescent’s self-un-
derstanding, his/her personal self-determination
and demonstration of independence.

Apart from parental directions, one of the
main factors of choosing the future profession
is children-parental relationships themselves.
At present there is a detailed description of var-
ious types of parents’ attitude to children, such
as: acceptance/ denial; psychological autono-
my/ psychological control (E.S. Shefer); posi-
tive attitude/ hostility; autonomy/ directiveness
(S. Schluderman, E. Schluderman); positive
emotional contact/ excessive emotional dis-
tance — excessive concentration on the child
(E.S. Shefer, R.K. Bell); acceptance/coopera-
tion/symbiosis and denial/attitude to failures/
authoritarian hypersocialization (A.Ya. Var-
ga), etc.

According to the definition of T.V. Petro-
va [24], children-parental relationships are the
process of interaction of parents and children
performing the functions defined by the society
and having mutual responsibility before each
other. It is the character of such relationships
that creates a special psychological and emo-
tional atmosphere, which renders direct influ-
ence upon the personality development, which
conditions professional self-determination.

Research objective: to study the influ-
ence of children-parental relationships specif-
ics on professional self-determination in ear-
ly adolescence.

Research subject: interrelation of children-
parental relationships character and profes-
sional self-determination in early adolescence.

Hypothesis: there is a correlation between
children-parental relationships peculiarities
and professional self-determination specif-
ics in early adolescence. We suppose that pa-
rental attitude as a system of feelings to the
child, behavioral patterns used in communi-
cation with the child, specifics of perception
and understanding of the child’s personality is
the factor of value system formation, and dur-
ing adolescence it can mediate the process of
professional self-determination, optimizing or
destabilizing it.

Research methods: questionnaire on pa-
rental attitude, A.Ya. Varga and V.V. Stolin;
method “Value orientation”, M. Rokich; ques-
tionnaire “Parental influence on the process
of professional self-determination in adoles-
cence”; diagnostic complex “The World of
Professionals” (T.Ye. Fedoseyeva, N.N. Kui-
mova, D.V. Zharova).

Participants of the research: 79 students
of grades 10-11 of Nizhny Novgorod second-
ary general school, age 16—18 years. Number
of respondents — 79, girls — 49 (62 %), boys —
30 (38%).

Research results and their discussion

We used the results of the questionnaire
“Parental influence on the process of profes-
sional self-determination in adolescence” in
order to distinguish the groups of respondents
with various expression of professional self-
determination. The questionnaire is aimed at
investigation of factors which influence the
choice of professional career, the role of parents
in this process, parents’ attitude to the freedom
of career choice by adolescents, clarification of
typical difficulties during self-determination.
According to the questionnaire data, the num-
ber of professionally self-determined respond-
ents is 39 % (group 1). The number of respond-
ents who are not determined with the career
choice is 61% (group 2). Furthermore, for
47% the process of choosing the professional
development sphere is not completed yet, and
14% have not seriously considered choosing
the career. Presumably, these respondents are
grade 10 students who don’t have the urgent
need to make the future career choice, and who
have a whole another year at school.

The choice of professional development di-
rection of group 1 respondents was influenced
by such factors as personal interest and own
perception of the profession — 84 %; knowl-
edge/ comprehension of additional benefits
of the profession, such as paid vacation, joint
events with the staff and others — 42 %. The
less significant for such respondents is profes-
sion popularity — 6 %; profession specifics such
as business trips, change of location, etc. — 3 %.
High salary factor is not dominant for group
1 respondents, which speaks of the freedom
of choice priority. For group 2 respondents the
dominant answers are connected with the opin-
ion of parents — 73 %, high salary for the future
job —48%. Less significant are additional ben-
efits — 8 % and profession specifics — 4 %.

Respondents from both groups actively
discuss their professional future with their
parents. Furthermore, in the first group 55%
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of respondents do this all the time, which
probably optimizes the process of self-deter-
mination. In the second group rare talks domi-
nate — 54%. Herewith the parents of group
1 adolescents approve their choice and give the
freedom of professional choice (29 % and 45 %
respectively), and there are no respondents to
whom the parents actively impose their own
opinion. For group 2 parents options of active
imposing of their own opinion and negative at-
titude equally dominate — 29 %, which speaks
of strict parental control. 10% of parents of
group 2 adolescents have positive attitude to
the freedom of choice of their future career.

Respondents from both groups mention
difficulties when making career choice (61 %
of group 1 respondents and 88% of group
2 respondents). This is evidently related to un-
derstanding of seriousness and significance of
the choice made, fear to make a mistake, and
for group 2 respondents also to insufficiency
of instrumental component of activity for
its realization.

An interesting fact is that in group 1 there
is a predominant number of respondents who,
when choosing the future profession, defer to
their parents’ opinion — 48 %, or consider it im-
portant — 32%. The option of complete inde-
pendence of choice is true only for 6%. Most
likely it emphasizes existing cooperation with
parents, as well as that in this group there are no
adolescents who ignore their parents’ opinion.

Adolescents considering themselves com-
pletely independent in career choice dominate
in group 2 (35 %), as well as those who ignore
their parents’ opinion — 25 %. This is probably
related to unrealistic optimism, absence of in-
formation and interest to their own future and
charging off responsibility to the circumstances.

The differences that we discovered in fac-
tors of children-parental relationships for par-
ents of adolescents of polar groups are given
in table 1.

Significant differences are observed in three
scales: “acceptance — denial”, “symbiosis” and
“little looser”. Thus in “acceptance — denial”
scale parents of group 1 adolescents are more
accepting than the parents of group 2, they
have positive feelings to the children and spend
enough time with them (which is confirmed by
the results of interview with adolescents).

In “symbiosis” scale the parents of group
2 adolescents have significantly higher (maxi-
mum high) score than the parents of group
1 adolescents, which should indicate the fol-
lowing: they are absolutely not prone to estab-
lishing a psychological distance in communi-
cation with the child, they try to satisfy all his
needs. However this immediately gives rise
to our doubts, since it does not correspond to
the data of the children’s questionnaire. The
parents of group 1 adolescents also show suf-
ficiently high score in this scale, but it is not
maximum, which evidently reflects the real
picture of children-parental relationships, in
which the parents reasonably satisfy the child’s
needs and accept the child.

“Little looser” scale demonstrates the real
state of things: the parents of group 2 adoles-
cents continue to feel about their grown-up
children as of unserious goslings, whose inter-
ests, feelings and hobbies are considered insig-
nificant and due to this are ignored. The parents
of group 1 on the contrary regard failures of
their children accidental, surmountable, be-
lieve in them and take their opinions and feel-
ings seriously.

Furthermore we observed absence of sig-
nificant differences in scales “cooperation” and
“authoritarian hypersocialization”. The parents
of group 2 respondents, according to the data,
are interested in the children’s life and encour-
age their self-sufficiency. However we can
doubt that based on the results of the question-
naire, where the adolescents state the opposite.
The parents of group 2 also do not admit their

Table 1
Significant differences in factors of parental attitude for respondents
of polar groups by Wilcoxon T-criterion
Factors of parental attitude Group 1 Group 2 (p)
M d M d
Acceptance — denial 29,48 7,57 16,12 5,64 <0,05
Cooperation 7,16 3,17 6,45 2,42
Symbiosis 2,33 0,76 6,83 1,37 <0,05
Authoritarian hypersocialization 4,94 1,74 5,19 2,32
Little looser 1,78 0,52 6,77 2,58 <0,05
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authoritarianism, but practically proclaim that
there is almost no control of the child’s actions
(probably, this is how they justify their indif-
ference to their child’s plans for the future or
their incompetence in the sphere of profes-
sional self-determination of adolescents). In
all likelihood, the results obtained by us can be
explained by high social desirability of behav-
ior of group 2 respondents’ parents, who do not
wish to confess to themselves and to the others
that they often have negative feelings to their
child: annoyance, anger, vexation, and think
that the child is unable to achieve success in
the future.

Thus, children-parental relationships differ
for the adolescents who have made their pro-
fessional choice and for those who have not. In
the second group they are more directive.

We have discovered significant differences
in the structure of value orientation for group
1 and group 2 respondents.

Performing qualitative evaluation of the
structure of significant values-aims for the
sample group of adolescents from group 1, we
can admit that the most significant for it are an
interesting job (M = 3,58), health (M =5,34)
and self-confidence (M = 6,81). Also the pri-
orities in group 1 are love (M = 7,23), active
social life and happy family life (M = 7,58),
good and true friends (M = 8,07), material se-
curity (8,49), learning and intellectual devel-
opment (M = 8,76). The least significant for
group 1 are life wisdom (M = 16,72), public
recognition (M = 15,62), equal opportunities
(M =14,63) and the beauty of nature and art
(M =14,41). The low rank was also given to
such values as productive life (M = 13,68),
happiness of others (M = 12,99), development
(M =11,79) and independence of opinions,
judgments and valuations (M = 11,67).

Inthe second group of respondents the most
significant just like for group 1 is the termi-
nal value health (M = 3,83); love (M =4,61),
happy family life (M = 4,93), material secu-
rity (M =5,17). The priority values, like in
group 1, are good and true friends (M = 7,59),
an interesting job (M =8.,47), pleasures
(M =9,33) and productive life (M = 10,35).
The least significant values are self-confidence
(M =16,58), freedom of actions (M = 15,88),
life wisdom (M = 15,78) (like for group 1 re-
spondents), equal opportunities (M = 15,73),
creative activity (M = 15,55) and active pro-
ductive life (M =15,37). Low rank was giv-
en to such values as beauty of nature and art
(M =13,89), like for group 1 — happiness of
others (M = 13,42), development (M = 12,04)

and productive life (M = 10,35) just like for
group 1 respondents.

Giving qualitative assessment to the struc-
ture of significant values-aims for group 1 and
2 respondents we can admit that one of the most
significant values for them is health (P < 0,05).

Thus analyzing the structure of terminal
values, group 1 (self-determined) has five sta-
tistically significant differences. For group 1 re-
liably more significant are an interesting job
(P <0,05), self-confidence (P <0,01). While
for group 2 the most expressed values are love
(P <0,05), happy family life (P <0,05) and
material security (P < 0,05).

Statistically significant differences be-
tween the compared groups indicate that for
group 1 respondents the most characteristic are
an interesting job and self-confidence, which
means emphasis of their personality on getting
satisfaction from their profession and not re-
straining their personality in limited bounda-
ries as relates to thoughts, feelings, openness
to others. At the same time the pattern of values
in group 2 is related to the priority of values-
aims “for oneself”: love, happy family life and
material security. In my opinion, they reflect
personal orientation on the family with the em-
phasis on high salary, in other words, the pri-
ority is given to the family and not to the job,
which is also supported by absence of interest.

There are also differences in the struc-
ture of instrumental values. Ranging results
show that group 1 respondents tend to pre-
fer such instrumental values as responsibility
(M =4,67), education (M =5,28), indepen-
dence (M = 6,37), courage in persisting in one’s
opinion and beliefs (M = 6,45) and rationalism
(M =17,29). This group also gives preference
to politeness and good manners (M = 8,74),
willpower and orderliness (M = 8,75) and self-
control (M =9,06). The last places in the list
of instrumental values for group 1 respondents
are given to work efficiency (M = 13,76), tol-
erance to the opinions of others (M = 12,15),
promptness (M = 12,07). Low ranks were also
given to open-mindedness (M = 9,79), honesty
and sincerity (M = 9,69), vivacity (M = 9,52).

Ranging results show that group 2 respon-
dents tend to prefer such instrumental values as
vivacity (M = 5,48); just like group 1 —respon-
sibility (M =7,41) and independence (M =7,
46); politeness (good manners) (M = 7,89).
This group gives preference to education
(M =8,55), promptness (M =09,03), cour-
age in persisting in one’s opinions and beliefs
(M =9,05) and orderliness (M =9,44) (like
group 1). The least popular are such instrumen-
tal values as sensitivity (attention) (M = 12,76),
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high requirements to life and pretensions
M =12,07), willpower (M =11,81) and un-
compromising with own and others faults
(M =11,79). Unpopular are: work efficiency
(M =10,72), open-mindedness (M = 10,44) —
like in group 1, tolerance to the opinions of
others (M =10,22), rationalism (M = 10,20)
and self-control (M =10,01).

Giving qualitative assessment to the struc-
ture of significant values-aims for group 1 and
2 respondents we can admit that the most
significant values for them are responsibility
(P <0,05), education (P < 0,05).

Obtained statistical differences indicate
that for group 1 respondents the prevailing
instrumental values are like the rest — cour-
age in persisting in one’s opinions and beliefs
(P <0,05) and rationalism (P <0,05). This
characterizes this group as instrumentally re-
sponsible in relation to duties/ tasks, educated
with rational thinking, as well as strong and
courageous in relation to persisting in one’s
opinions. At the same time, for group 2 re-
spondents as compared to group 1 prevailing
values are vivacity (P <0,05), responsibility
(P <0,05), education (P <0,05) and prompt-
ness (P <0,05). This proves that the group is
educated, has rudiments of leaders or monitors
at college, able to admire life.

High level of responsible attitude to for-
mation of professional determination during
adolescence is connected with prevailing
in the system of terminal values of adoles-
cents of such values as health, an interest-
ing job, self-confidence. The instrumental
component of value orientation is character-
ized by responsibility, education, courage
in persisting in one’s opinion and beliefs
and rationalism.

Presence in the system of terminal values
of not determined respondents of profession-
ally egocentric priority (material security) and
choice in favor of a family (love, happy life)
along with using leader’s features as means
of reaching the goals (responsibility, prompt-
ness, education) and ability to admire events
in life prevents the process of professional
self-determination.

Based upon the method data results I have
discovered that group 1 respondents, which is
professionally self-determined, is fairly prag-
matic, which means it is practically oriented
on professional activity having certain quali-
ties for this, which positively affect motivation
in profession, this being the formula for the
personality success. Group 2 of professionally
not self-determined respondents is somewhat
childish in relation to future profession, be-
cause for them happy family and good salary,
which does not depend on the person’s interest
to the job, are of higher priority. But this being
said, group 2 respondents choose qualities im-
portant for the job as the highest value.

We have studied the potential of profession-
al development of a personality of respondents
from polar groups. The potential of profession-
al development of a personality is determined
by the correlation of the level of development
of special abilities and the level of expression
of interest in a certain sphere of professional
activities [25]. The results of study of potential
of professional development for respondents
from polar groups are given in table 2.

Study of significant differences in aver-
age values of components of professional de-
velopment potential has shown that for group
1 respondents awareness of the interest to the
profession and expression of special abilities
is statistically higher (p <0,01) than that for
group 2 respondents. Furthermore, group 1 ado-
lescents show medium and high levels of inter-
est to the profession and expression of special
abilities respectively, and group 2 adolescents
show low and medium level respectively.

Findings

Professional self-determination process
during adolescence continues to intensify, by
10-11 grade approximately half of adolescents
already has a clear professional plan, however
61% don’t have it. Adolescents having a clear
professional development plan when choosing
its direction take into account interest to the
profession and their knowledge of it, whereas
those who don’t have it continue to rely on
their parents’ opinion and the amount of salary.

Table 2
Significant differences in the level of expression of interests and special abilities
in various spheres of professional activity for respondents from polar groups
Factors of professional Group 1 Group 2 (p)
development potential M d Vi F
Expression of interest to profession 70,68 6,37 37,49 6,65 <0,01
Expression of special abilities 75,39 6,81 52,07 5,49 <0,01
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Difficulties in professional self-determination
process are objectively mentioned by respond-
ents from both groups, whereas group 1 prob-
ably mentions them objectively realizing the
process complexity. However in group 2 this
understanding is even more clearly expressed,
and this emphasizes that they have no preju-
dice in this relation.

Parental attitude for group 1 representa-
tives is characterized by acceptance, positive
attitude and interest to the child’s life and activ-
ities. They reasonably satisfy the child’s needs,
accept the child, consider his/her failures sur-
mountable, believe in their children and take
their opinions and feelings seriously, encourag-
ing self-sufficiency. The parents of adolescents
from group 2 declare highly accepting position
in relation to their children, what contradicts
the adolescents’ opinion and “attitude to the
child’s failures” scale, which demonstrates
that they continue to feel about their grown-
up children as of unserious goslings, whose
interests, feelings and hobbies are considered
insignificant and due to this are ignored. In
their opinion control of the child’s actions is
almost absent due to indifference to the child’s
plans for the future or own incompetence in the
sphere of professional self-determination of
adolescents, non-acquaintance with dialogue
methods. This apparently leads to immaturity
of personal and professional self-determination
process for group 2 respondents.

Professional self-determination  during
adolescence is connected with domination of
such values in the terminal values system as
health, an interesting job, self-confidence. The
instrumental component of value orientation
is characterized by responsibility, education,
courage in persisting in own opinion and be-
liefs and rationalism.

Presence of egocentric priority in the ter-
minal values system of adolescents who are
not professionally self-determined (material
security) and choice in favor of a family (love,
happy life) together with using leaders features
as means for achieving goals (responsibility,
promptness, education) along with increased
vivacity prevents professional self-determina-
tion process.

Respondents whose professional self-deter-
mination has not happened yet, having special
abilities to a certain sphere of professional ac-
tivity, expressed at low and medium levels, do
not feel expressed interest to it. Obviously, low
level of interest to professions can be explained
by lack of information about them or lack of
professional tests. It is possible that correctly
arranged psychological and pedagogical guid-

ance in career orientation for group 2 students
could create conditions necessary for awaken-
ing professional interests and inclinations.

Conclusion

Having carried out a theoretical analysis
of professional self-determination problem, as
well as an empirical study of its assumed de-
terminants, we were able to determine that the
parents’ attitude as a system of feelings to the
child, behavioral patterns used in communica-
tion with the child, specifics of perception and
understanding of the child’s personality is the
factor of value system formation for children,
and during adolescence it can mediate the pro-
cess of professional self-determination, opti-
mizing or destabilizing it.
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IMPROVEMENT OF THE METHODOLOGY
OF RESEARCHING PROBLEMS OF EDUCATION

Kuznetsova A.Ya.
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The article in the discourse of historical development presents the consistent development of scientific ap-
proaches in education based on their methodological improvement. To solve the problem, two features of the devel-
opment of theoretical knowledge about education were taken as a basis: 1- the ever-increasing deepening of theoreti-
cal research and 2- the use of all possible innovations in the field of methodology by the humanities, including those
obtained as a result of integration processes in science. It is shown that modern research methodology is necessary
for the design of future education. The inclusion of the tasks of comprehending the methodology in the content of
education is noted. An analysis of the modern content of the updated methodological categories is given: goals,
objectives, methods, etc. The growth in the share and influence of educational sciences is indicated. It is proved that
the development of the theory of education of the 20th century is reflexively consistent with the methodology of
classical science. The methodological features of the humanistic approach in the second half of the XX century are
presented. It is shown that the reflection included in the model of the “trajectory of individual development” brings
the content of modern education to a higher innovative methodological level.

Keywords: methodology, theoretical knowledge, purpose of research, subject of research, reflection,
post-non-classical science

Science has an ever-increasing influence
on society as a whole and on its individual
components. Over time, the field of scientific
research grows, and the object of scientific re-
search also changes. In addition, the subject of
research in the same branch of science changes
over time, which imposes new requirements
on the methodology used in modern research.
At the beginning of the 20th century, the theo-
retical understanding of the problems of educa-
tion led to the need for scientific confirmation
of knowledge about education. The scientific
and theoretical equipment of education is con-
sistent with the general development of the
humanities, at present — with the general post-
non-classical methodology of cognition. The
rethinking and organization of the scientific
method is constantly happening.

The change in methodologies in science
is due to the reflexivity of thinking, its devel-
opment and strengthening during periods of
changing scientific paradigms. The growth of
the mass of scientific knowledge in education
and, at the same time, integration processes
with other sciences at the end of the twentieth
century demanded a transformation, improve-
ment of the apparatus of scientific methodol-
ogy. The movement of the theory of educa-
tion towards the development of a scientific
methodological style follows the deepening
of research on the content of education. As a
result, the methodological improvement of the
theory of education is motivated by both trans-
formations in the life of society and the inter-
nal tasks of the development of science. Along
with new scientific knowledge, new method-
ological principles come to the content of edu-
cation. The analysis of knowledge, skills and
abilities in the first half of the twentieth century

made it possible to comprehend and structure
the competence-based approach in education.
The subsequent transition to understanding the
individual approach in the second half of the
twentieth century brought the theory of educa-
tion to the main personality-oriented direction
with corresponding changes in the method-
ological apparatus.

Modern tasks of improving professional
competence require understanding the prob-
lems of preparing a new generation of citizens
for a digital society while maintaining the per-
sonality-oriented features of the existing edu-
cation system. The content of education is ex-
panding taking into account the new provisions
of the psychology of higher mental processes,
the psychology of reflexive processes, models
of intellectual activity, theoretical elaborations
of individual trajectories of development. At
present, when discussing the problems of de-
velopment in education, it becomes relevant
to master the system of new psychological
and pedagogical knowledge in the field of
intellectual reflection. When developing and
understanding individual trajectories of devel-
opment, it will be necessary to use a methodol-
ogy based on the reflexivity of the researcher
and the research methods he uses. The general
strengthening of the methodological reflexiv-
ity of science lies in the fact that the research
methods themselves, the genetics of cognition,
the logic of thinking. Analysis of changes in the
methodology of education makes it possible to
trace the process of integration of science and
education in a separate field of knowledge.
At present, the general processes of integra-
tion of science and education are moving to
the level of integration of methodologies, the
leading among which in the twentieth century
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was the methodology of natural sciences. The
development of educational projects is neces-
sary for society to update social reality. The
accumulated experience in the application of
the scientific method has made it possible to
obtain significant achievements in the study of
natural and social phenomena, which empha-
sizes the need to increase attention to the use
of the scientific method in solving educational
problems.

The development of modern methodology
is combined with the involvement of world
scientific experience in the field of education.
The personality-oriented humanistic direction
developed in pedagogy, built on the recogni-
tion of personality development as the goal of
education, is widely accepted in world science.
The humanistic approach has become estab-
lished in pedagogy on the views of the need
to educate an integral personality, on the cre-
ation of conditions for the manifestation of a
person’s natural potential. The next step was
the recognition of subject-subject relations.
The combination of the subject and the goal
of research in the educational processes led to
changes in the subject and goals of research.
The dynamic change in leading approaches
and the development of new ideas make adjust-
ments to the theory of education and require
further improvement of the methodology of
psychological and pedagogical research.

Literature review. Modern research con-
tinues to solve the problem of clarifying the
principles of methodology and the content
of methodological categories of scientific re-
search in education. This is necessary for the
development and construction of prospects for
further scientific work [1]. Researcher Bere-
hova G. [2] shows that the methodological vec-
tor of education is aimed at shaping the image
of a person of the future, his mentality, world-
view [3]. The authors argue that such a strategy
makes it possible to take into account both the
global transformations of modern society and
the attitude towards its moral and value foun-
dations. Thus, modern studies of methodology
are aimed at obtaining the knowledge neces-
sary for the design of the future general edu-
cation and the development of a specific per-
sonality in it. The study of the competencies
necessary for society suggests that the scientif-
ic and methodological tool of various forms of
education: formal and informal, can be aimed
at enhancing the effectiveness of the vocational
training process, at improving the competence
direction in the preparation of future teachers,
in this case — social. According to the research
plan, work is being carried out on the content

of the methodological tools, on the scientific
substantiation of its systematization.

The modern content of the updated cat-
egories is being worked out: goals, objectives,
methods and other methodological categories
that provide the content of increasing profes-
sional competence. The concept of “learning
space” is being developed as an “updated”
methodological category. The project of the
learning space is focused on the formation of
competencies, their assimilation through expe-
rience. Methodological tools in the educational
space are presented in each of its constituent
blocks: communicative, empirical, theoreti-
cal [4]. The study of the design of scientific
activities in the higher education system also
begins with an understanding of the method-
ological foundations. Kozlovskiy Yu relates
the methodological foundations of scientific
activity to scientific philosophy. It is shown
that researchers move to the level of philoso-
phy in those cases when they encounter spe-
cific contradictions that arise in the analysis of
research activities. The author notes that when
designing scientific activity, there are manifes-
tations of the law of the unity of opposites, the
law of negation and the transition from formal
quantitative indicators to qualitative descrip-
tions of results, etc. [5]. The study of the design
of scientific activities in the higher education
system also begins with an understanding of
the methodological foundations. Kozlovskiy
Yu relates the methodological foundations of
scientific activity to scientific philosophy. It
is shown that researchers move to the level of
philosophy in those cases when they encounter
specific contradictions that arise in the analy-
sis of research activities. The author notes that
when designing scientific activity, there are
manifestations of the law of the unity of op-
posites, the law of negation and the transition
from formal quantitative indicators to qualita-
tive descriptions of results, etc. [5].

Also, the methodological problem of unity
and development of harmony is referred to the
philosophical discourse. In the study, it is pre-
sented as a variant of the anthropocosmic view
of the world. A number of other anthropocos-
mic problems are outlined: the integrity of man
and space; the unity of the universe and man;
approval of the harmony of the new planetary-
cosmic worldview. All the questions raised are
united by the problem of a holistic vision of
man as a noospheric vector of the generation
of mankind [6].

An analysis of the relationship between phi-
losophy, methodology of science and science
in general is offered by Makuhin P.G. [7] in the
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article “The modern meaning of the antinomy
of philosophy. Scientific status as metaphysics
in Immanuel Kant’s “critical philosophy” [7].
The problem of the structure of modern knowl-
edge, its methodological capabilities and the
scientific nature of the method of metaphysics
are discussed. In the article Kolomiychenko
L.V. modern educational space is defined as
multi-paradigm. The problems of preschool
education are comprehended at the intersection
of two paradigms: cultural and humanistic [8].
In the practice of modern education, a method-
ological basis for research in the cultural and
humanistic paradigms of preschool education
is being developed. The program-target, tech-
nological and monitoring components of the
educational process of preschool children are
identified as significant.

According to the author of the article “Dia-
logue as a method of modern education” [9],
the methodological significance of dialogue in
education consists in the choice of the subject
of the study of the student himself, who as a
result becomes a subject. As a result, dialogi-
cal, existential, hermeneutic and synergetic
approaches are proposed. The method of dia-
logue transfers the educational process to the
level of subject-subject relations. The study of
a specific method allows in the process of de-
veloping a research procedure carried out on
the basis of a systematic approach to improve
the general methodology of education [9].

Izotov M.Z., Turyszhanova R.K. also
methodologically update the subject of re-
search, proceeding from the fact that scientific
knowledge is a social and human phenomenon.
The development of science is presented as a
necessary component of social development.
With this approach, the picture of the world,
which includes a person as a social being, is
reflected as a picture of the second nature. The
peculiarities of such a second nature is that the
subject of knowledge becomes at the same time
its object. The second nature, in contrast to the
first, is a humanized world that includes a so-
cial person as one of the forms of nature. The
methodological decision regarding the subject
of research required a more careful consider-
ation of the value of scientific research. Sci-
entific knowledge, which becomes the value
of society, inevitably leads to the need to im-
prove scientific methodology [10]. Scientific
research of the worldview components of indi-
vidual consciousness and public consciousness
also required the awareness of special method-
ological categories: the goal and subject of re-
search. The study of the content of the subject
of research reveals the unity of nature, society,

(intrascientific) cognitive and natural capabili-
ties of the individual.

The problem and purpose of the study.
Education at the beginning of the 20th century,
starting to master the competence-based scien-
tific approach, used the classical methodology.
The expansion and strengthening of the influ-
ence of science on social processes, the mass
character and intellectualization of education,
the strengthening of the value of education for
the society of the XXI century impose method-
ological requirements on the science of educa-
tion itself. The purpose of this study is to show
how in the process of cultural and historical
strengthening of the influence of science on
the life of society, changes are made in science
itself, its methodology is transformed. Show
how, in the process of establishing the science
of education, the influence of psychology, so-
ciology and philosophy is increasing in it. The
purpose of this work is to show that histori-
cally, during the 20th century, the field of sci-
entific research of educational problems is not
only strengthened, but also expanded, a higher
methodological level of science is formed and
developed, ensuring its rigor, consistency and
purposefulness. Such a scientific narrative of
education can ensure the productivity of its
social function in an information science and
technology society.

Research results and discussion. It is
known that the classical methodology, on
the platform of which the science of educa-
tion began to form, with the deepening of re-
search, came into conflict with the subject of
research — multifactorial processes of teaching,
upbringing, development, and other processes
of human education. By this time, natural sci-
ence had already approached the solution of
a similar problem — the problem of “the role
of the device in the experiment” [11]. At the
same time, a consistent complete description of
natural phenomena is achieved at the cost of
refusing to unambiguously separate them from
the observer, and since then he is a device-re-
searcher himself, the principle of complemen-
tarity, which includes the idea that ... in every
message containing a reference to ourselves,
we, so to speak, introduce a new subject, which
is not the subject of our message “[11, pp.525].
Pauli, further generalizations, the inclusion of
a human researcher in the general scientific
picture of nature, make it necessary to base re-
search on “the integrity of a living organism
and the unity of the individual” [12, pp. 355].

Pedagogical science is developing simul-
taneously with natural science. At the begin-
ning of the 20th century, they do not intersect
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methodologically. A special place in the frame-
work of the humanistic scientific and pedagog-
ical community is occupied by the activities of
P.P. Blonsky and M.M. Rubinstein. Systematic
analysis of their publications in 1911-1917.
shows that scientists have developed an inte-
gral concept, which is close, in fact, to the mod-
el of the school of “personal self-realization”,
insisting on the scientific nature of pedagogy.
The future humanistic folk school of P.P. Blon-
sky should be a school of humanity. Its task
is to create a person sensitive to human life,
who would like and know how to see the life
of his brothers. She must tell the person about
the person. In the writings of the early 20th
century, P.P. Blonsky wrote about the need for
self-reflection, self-determination and rational
organization of self-education. P. P. Blonsky
and M. M. Rubinshtein formulated a concep-
tual model of the “human-centric” school.
Methodologically, it contained the goal, con-
tent and forms of education, comprehended in
the model of the unity of socio-historical and
personal-educational spaces.

The methodological approach in peda-
gogy, continuing its improvement during the
XX century, acquires generating, critical, pre-
dictive and integrating functions [10]. The
generating function of methodology in educa-
tion theory involves setting new goals, solv-
ing new problems and using new methods.
The critical function of the methodology is
based on the strengthening of its reflexivity,
consists in the fact that the categorical appa-
ratus and the content of the theory of educa-
tion are constantly rethought. The predictive
function of the methodology brings it to the
level of metatheory, opens up opportunities
for a strategic approach in education, it is
based on continuous clarification of the goal,
subject and research methods. The integrat-
ing function of the methodology is to equip
the researcher with the knowledge synthesis
methodology, to develop in him the intellec-
tual ability to integrate. The integrating func-
tion of philosophy lays the foundation for the
ideological function, the formation of which
is consistent with the cultural and historical
background of the era.

The reflexivity of the methodological ap-
proach in education in education helps to reveal
the process of the formation of the personality,
the spiritual development of a person, real-
ized by their own intellect. Strengthening the
reflexivity of the methodological approach in
education is necessary, since reflection breaks
off not only a higher level of comprehension
of the theory of education, but also the path to

self-knowledge [13]. Possession of the method
provides a feedback (reflexive) connection of
cognition, starting with the method of individ-
ual self-knowledge and ending with the highest
level of reflection — the general methodology
of sciences. In pedagogy, the methodological
approach allows you to find the optimal path
of development, both theory and practice
of education.

Conclusions. At the present stage, the de-
velopment of the science of education is large-
ly due to the improvement of its methodology,
the strengthening of the reflexivity of modern
education and science, including the methodol-
ogy of science. Reflexive deepening of individ-
ual and collective scientific knowledge on the
basis of improving the methodology of cogni-
tion presupposes a renewal of the picture of the
world. The formation of a more holistic pic-
ture of the world presupposes the inclusion of
the human researcher into it. Proceeding from
the assumption that there is no sharp dividing
line between the physical and the mental, we
come to an understanding of the commonality
of the epistemological foundations of humani-
tarian and natural science research, the meth-
odologies of their cognition in the context of
the development of modern integrated knowl-
edge. In post-non-classical natural science, the
joint consideration of thinking and experience
has become part of methodology. It was this
direction of philosophical reflection, as well
as the amazing development of technology
that ensured progress in natural science in the
20th century.

The formation of a personality-oriented ap-
proach in education is based on the idea that
cognitive activity always includes the knowl-
edge of the subject of research. To identify this
component, self-knowledge reflection is nec-
essary. Methodologically, in modern education
research, the assertion of ideas about personal
development and reliance on the ability of the
individual intellect to reflect were most ex-
pressed in projects of the individual trajectory
of development [14].
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This article addresses the issue of updating Microsoft Windows 7 operating systems to Microsoft Windows
10 at an energy enterprise. The authors propose 6 different methods and analyze each according to different criteria
to find the most rational method. The authors considered such possible upgrade methods as PC replacement and
standard installation of updates using Acronis software products or Microsoft software products such as System
Center Configuration Manager, Microsoft Deployment Toolkit and Windows Server Update Service. The possibility
of both updating the operating system locally and using the domain infrastructure of the enterprise using the software
products described above is considered. Based on the results obtained, the average update time per user worksta-
tion was established, and the percentage of successful updates by each method was revealed. The main aspects of
this article are illustrated by graphs and charts. The authors also compiled a table with the results of each method,
which is presented. As a result, the most rational method for updating the operating system of user workstations at
the energy company was chosen. The main aspects of this article are illustrated by graphs, drawings and diagrams.

Keywords: operating system, Microsoft Windows, update, methods of installation, Acronis, SCCM, MDT, WSUS, software

The problems of current software in the
modern industry are very acute. This issue
hasn’t been ignored by the power industry.
Not updating software products and operat-
ing systems on a time basis leads to incorrect
operation of IT-Infrastructure services of the
enterprise, the lack of new software features,
outdated data processed by the services, and
creates a threat to the information security of
the enterprise.

An example of such problem is the in-
stalled Microsoft Windows 7 SP1 OS on users’
automated workstations. On January 14, 2020,
the Microsoft officially stopped supporting and
updating Microsoft Windows 7 OS [1].

The management of the company and IT
service immediately made the decision to
transfer the users on automated workstations to
a more current OS. Three possible OS options
were discussed in details — OS based on the
Linux kernel, OS Microsoft Windows 8.1 and
OS Microsoft Windows 10. The advantages of
Linux OS are its free ware distribution(there
isn’ necessity to purchase a license) and low
system requirements. The disadvantages —in-
compatibility with IT services of the enterprise
infrastructure. The OS Microsoft Windows
8.1 was rejected due to complicated user’s
interface and numerous problems with hard-
ware and software compatibility. Microsoft
Windows 10 is the most relevant OS from
Microsoft; it has better compatibility with the
enterprise IT-infrastructure, habitual user’s in-
terface and constant OS updates, expanding its
functionality and increasing its security. The
disadvantages of Microsoft Windows 10 — high
system requirements and lack of certificates of
compliance from the FSTEC and FSB.

A comparative analysis of operating sys-
tems has shown that the most rational option is
to transfer users on automated workstations to
Microsoft Windows 10. The appropriate licens-
es for using this software product were bought
by the enterprise, so the issue of licensing won’t
be considered any further in this article.

This article discusses updating the OS with
an MBR condition (master boot record, MBR).
All x86-based and x64-based computers run-
ning Windows can use the partition style known
as master boot record (MBR). The MBR parti-
tion style contains a partition table that describes
where the partitions are located on the disk [2].
The MBR also contains executable code to
function as a loader for the installed operating
system — usually by passing control over to the
loader’s second stage or in conjunction with each
partition’s volume boot record (VBR). This MBR
code is usually referred to as a boot loader.

Before updating the OS, the computer
inventory was updated by 97.6%. All up-
dated PCs have similar characteristics — Intel
Corei3-6100 (4 MB cache, 3.80 GHz clock
speed); RAM 4 GB, hard disk 500 GB. All PC
data devices are absolutely identical.

Purpose of the study

The purpose of this study is to update the
operating system of all personal computers of
the enterprise using various methods and per-
form a comparative analysis of the methods to
choose the most rational.

Material and research methods

The company’s computer inventory con-
sists of 410 users on automated workplace.
The time limit for performing OS updates is
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60 days. The network and domain infrastruc-
ture are developed on the enterprise. The com-
pany’s IT-service has approved the follow-
ing methods for updating users on automated
workplace to Windows 10:

— Replacing the users’ workstations with
a more modern one with pre-installed Win-
dows 10 with an OEM license (from the hard-
ware manufacturer;

— Standard installation of Windows 10 OS
from an external storage device;

— Creating and deploying an OS image us-
ing Acronis software products;

— Deploying an OS image using System
Center Configuration Manager 2012 over a
network infrastructure;

— Deploying an OS image using the Mi-
crosoft Deployment Toolkit via PXE net-
work boot;

—Updating Windows 7 to Windows 10 via the
update server Windows Server 3.0 update service.

After analyzing the technical characteris-
tics of the fleet of computers and OS update
methods, a diagram of the distribution of users
on automated workstations, depending on the
update methods, was compiled. Depending on
the technical characteristics of the PC and their
physical distance, the most rational methods of
updating were chosen. A detailed diagram is
shown on the Fig. 1.

It is necessary to consider each method
separately to justify the rationality of the distri-
bution of methods.

Replacing a PC is the simplest method of
implementation from a technical point of view.
As a result of the analysis, it was revealed that
there were 10 automated workplace systems
not supporting Windows 10, so it was decided
to perform a complete replacement for more
modern and productive PCs. The company pur-

chased new PCs with pre-installed Windows
10 OS with a license from the manufacturer.
The PCs were placed on the workstations of the
specified users, connected to the LAN of the
enterprise, and entered into the domain infra-
structure. The disadvantages of this method are
its cost and time spent on removing additional
software products from the hardware supplier
and installing enterprise software. The average
update time for this method was 30 minutes.

Standard installation of Microsoft Windows
10 on the user’s computer is the most trivial
method of updating the OS. The factory image of
the OS integrates the drivers of automated work-
place devices that will be installed on Windows
10. A standard tool from Microsoft — DISM — is
used for driver integration. Deployment Image
Service and Management Tool (DISM) — is a
command-line tool that is used to mount and ser-
vice Windows images before deployment. You
can use DISM image management commands to
mount and get information about Windows im-
age (.wim) files or virtual hard disks (VHD) [3].
Its features include mounting and unmounting
images, querying installed device drivers in an
offline image, and adding a device driver to an
offline image. The time spent on driver integra-
tion is 60 minutes. Then the image is written to
an external USB drive. This drive is physically
connected to the local PC to download the OS
installer. Windows 10 is being installed on the
user’s automated workstation. The automated
workstation is entered in the domain. A standard
package of enterprise software products is in-
stalled. The disadvantages of this method are the
mandatory physical presence of an IT employee,
manual configuration of the workstation, and
configuration of the OS. The average OS update
time is 77 minutes (including driver integration
and OS configuration).

= PC Replacement

m Standard installation
= Acronis

= SCCM

= MDT

= WSUS

i

Fig. 1. Distribution of the number of automated workspace depending on the update method
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Acronis True Image is a software product
produced by Acronis that provides data pro-
tection for personal users including backup,
archive, access, and recovery for Windows,
macOS, i0S, and Android operating systems.
As disk imaging software, True Image can re-
store the previously captured image to another
disk, replicating the structure and contents to
the new disk while allowing disk cloning and
partition resizing, even if the new disk is of a
different capacity [4]. This software is a com-
mercial product and requires the purchase of a
license to use it. The principle of its operation
is based on copying the image of the reference
OS with already installed drivers and software
products, and further restoring from this image
to the user’s automated workstation. In the fu-
ture, this image . can be used to restore the OS
in the shortest possible time. Creating a refer-
ence image similar to the standard installation
of Windows 10 (77 minutes), the time spent on
creating the archive .tib — 16 minutes(without
using sector-by-sector mode). The disadvan-
tages of this method are the use of additional
memory on an external storage device, the
mandatory physical presence of an [T-employ-
ee, and resetting various service IDs for Win-
dows 10 to work correctly in the enterprise
domain infrastructure. The average time to de-
ploy the image to the user’s workstation was
24 minutes(including the creation of the refer-
ence image and the creation of the .tib archive).

Microsoft Endpoint Configuration Man-
ager (Configuration Manager, also known
as ConfigMgr or SCCM), formerly System
Center Configuration Manager and Systems
Management Server (SMS) is a member of
the Microsoft System Center suite of manage-
ment solutions, System Center 2012 Configura-
tion Manager increases IT productivity and effi-
ciency by reducing manual tasks and letting you
focus on high-value projects, maximize hard-
ware and software investments, and empower
end-user productivity by providing the right
software at the right time. Configuration Man-
ager helps you deliver more effective IT ser-
vices by enabling secure and scalable software
deployment, compliance settings management,
and comprehensive asset management of serv-
ers, desktops, laptops, and mobile devices [5].
Updating the OS with this method is the most
automated and perfect for updating on remote
user workstations. A System Center Configura-
tion Manager specialist creates an image of an
OS update in the server part of this product, as
well as installs drivers and enterprise software
using process automation scripts. Windows up-
dates are performed directly using the enterprise

network architecture. After the update manual
entry of the workstation into the domain infra-
structure of the enterprise is not required. The
disadvantages of this method are the purchase
of licenses to use this product, the requirements
of special knowledge on working with this prod-
uct, and a large number of unsuccessful updates
on the users’ automated workstations. The av-
erage update time, including pre-preparation,
takes about 140 minutes.

The update method via Microsoft Deploy-
ment Toolkit (MDT) is similar to the update
method via System Center Configuration Man-
ager. MDT is a unified collection of tools, pro-
cesses, and guidance for automating desktop
and server deployment. You can use it to create
reference images or as a complete deployment
solution. MDT is one of the most important
tools available to IT professionals today [6].
The principle of operation of this method is
based on installing MDT on one of the free
enterprise servers, configuring the server and
configuring network equipment, creating a
reference OS image with installed enterprise
software products and drivers. This image is
also installed over the network infrastructure
using PXE technology. Preboot Xecution En-
vironment (PXE, most often pronounced as
“pixie”) specification describes a standardized
client-server environment that boots a software
assembly, retrieved from a network, on PXE-
enabled clients. On the client side it requires
only a PXE-capable network interface con-
troller (NIC), and uses a small set of industry-
standard network protocols such as DHCP and
TFTP. [7]. The advantages of this method are
remote update of Windows OS, free license of
MDT software product, high level of success-
ful update among users on automated work-
spaces. The disadvantages of this method are
high requirements for the enterprise’s IT-infra-
structure, the availability of special knowledge
to implement this method, and the partial phys-
ical presence of an employee of the enterprise’s
IT-service to configure the network load and
then enter the domain on the automated work-
station. The average OS update time using this
method was 160 minutes (taking into account
the preparation of the enterprise’s IT-infra-
structure, server configuration, image creation,
and configuration on automated workstations).

The last method of updating OS Microsoft
Windows 7 to Microsoft Windows 10 is Win-
dows Server Update Services (WSUS) 3.0.
WSUS is a Windows Server role available in
the Windows Server operating systems. It pro-
vides a single hub for Windows updates within
an organization. WSUS allows companies not
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only to defer updates but also to selectively ap-
prove them, choose when they’re delivered, and
determine which individual devices or groups
of devices receive them. WSUS provides addi-
tional control over Windows Update for Busi-
ness but does not provide all the scheduling op-
tions and deployment flexibility that Microsoft
Endpoint Configuration Manager provides [8].
The advantages of this method are a completely
remote automated OS update process, the ability
to automatically roll back updates in the event of
a failed installation of Windows 10, the existing
infrastructure to ensure the operation of WSUS
in the enterprise, the continued use of WSUS as
an OS update server, and free use of this service.
The principle of operation of this method is ap-
proving the necessary updates to transfer the
user’s on automated workspaces from Windows
7 to Windows 10 in the management console
for this role, download updates from Micro-
soft servers, distribute and install the specified
update on the user’s automated workstation in
real time or on a schedule. The enterprise has al-
ready deployed WSUS 3.0 with an external da-
tabase running Microsoft SQL Server 2014. In
order for the OS update to work correctly, you
also need to make changes to the role of the In-
ternet Information Services (IIS) web server that
provides WSUS3.0. You must add permission to
the IIS MIME-type parameters .esd (archive for
installing Windows 10). Permission to update
the OS version is automatically configured in the
Windows 7 registry using group policies (GPO)
and automation scripts. You must have a server
running Microsoft Windows Server 2012 R2 or
later OS versions. In previous versions of serv-
er OS, it isn’t technically possible to upgrade
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Fig. 2. The average installation time of updates

Windows 7 to Windows 10. In the future, you
can use this service to install cumulative update
packages for Windows 10 and upgrade the build
version of Windows 10. The disadvantages of
this method are the need for a separate update of
the enterprise software package, and low com-
patibility of device drivers. The average update
time for this method was 120 minutes (including
downloading the necessary updates and updat-
ing the enterprise software package).

Research results and discussion

Given the average OS update time of a
single user’s workstation, you can create a dia-
gram to determine the fastest update method.
The fastest way is a complete replacement of
the user’s automated workstation (30 minutes).
The results are shown on the Fig. 2.

Also, in almost every case, there was an
incorrect Windows update process. The failure
of the update process was caused by various
technical reasons-from a malfunction of the
automated workstation to incorrect shutdown
of the PC by the user. Updating a problematic
automated workstation was solved by PC diag-
nostics and the method of standard installation
of Windows 10.

In particular, we considered how success-
fully each of the following methods executed —
replacing a PC, standard installation of OS,
restoring from a backup using Acronis, SCCM,
MDT, and WSUS .Knowing the total number
of automated workstations planned for updat-
ing by a particular method, and the number of
problematic PCs, you can deduce the percent-
age of success of updates by each method. This
ratio is shown in detail on the Fig. 3.

m Acronis SCCM mMDT mWSUS
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Fig. 3. Percentage of correct installation of updates on the automated workspaces by diferent methods

Criteria of methods for upgrading Microsoft Windows 7 to Windows 10

Method Success | Time, | Installation- | License | Remotein- | Hightechnical-
rate, % min complexity stallation requirements
PC Replacement 100 30 low no no no
Standard Installation 100 77 low no no no
Acronis 92,6 24 low yes no no
SCCM 85 140 high yes yes yes
MDT 87,5 160 high no partially yes
WSUS 93,2 120 medium no yes yes

By analyzing the data obtained, you can
create a table of criteria for methods to select
the most optimal method for updating the OS.
The data is presented in the table.

Conclusion

So many power plant facilities are located
remotely that the most rational method is to up-
date them via WSUS 3.0.

As a result of the project to upgrade Mi-
crosoft Windows 7 to Microsoft Windows 10,
6 methods were used at the power plant. In the
course of using the methods, the advantages
and disadvantages of each method were identi-
fied, the most optimal and reliable method was
the implementation of OS updates via WSUS
3.0. The project was implemented within
60 days in accord with the technical task order.
At the moment, all users on automated work-
stations are running the most up-to-date Win-
dows 10 operating system from Microsoft.
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MODERNIZATION OF AUTOMATION SYSTEMS OF THE STAGE
OF PYROLYSIS OF ACETIC ACID

Plekhanov E.E., Kuligina N.O., Pavlycheva T.N.
Nizhny Novgorod State Technical University n.a. R.E. Alekseev, Dzerzhinsk, e-mail: fedor ais@bk.ru

The article presents information related to the modernization of the automation system at the stage of pyrolysis
of acetic acid in the production of acetic anhydride. A technological process for the production of acetic anhydride is
considered, based on the catalytic pyrolysis of acetic acid in the presence of a catalyst, triethylorthophosphate. The
process of pyrolysis of acetic acid with a presentation of the video frame of the technological process mnemonic
is described in sufficient detail. The results of the analysis of automation systems for the pyrolysis process at vari-
ous enterprises are presented, on the basis of which it is concluded that the automation system currently existing
in production has a number of significant drawbacks that do not allow controlling the technological process with
maximum efficiency, leading to overuse of raw materials and energy resources, increase the risk of emergency situa-
tions. Currently, in most enterprises, the process is controlled by manual and semi-automatic methods of automation.
The existing equipment does not meet modern standards and requirements and needs to be upgraded. As solutions,
we propose the use of microprocessor technology and automation at the control system level, which will allow us to
organize the flow of information, obtain almost complete automation of the processes of its receipt, processing and
provision, and will create the possibility of an active dialogue between operational personnel and microprocessor
technology in the control process to develop the most effective solutions. The article describes both the problems
and the solutions proposed to them.

Keywords: Pyrolysis, modernization, automation system, microprocessor, control system

The correctness of operation of process au-
tomation systems depends to a large extent on
the correctness of automation tasks, selection
of stabilized parameters, control actions, de-
velopment of control algorithms, presentation
of control information to personnel, as well as
on the correctness of the adopted design solu-
tions, content, and design documentation.

The use of automation systems based on
microprocessor and computer equipment can
significantly increase the efficiency and safe-
ty of production. These systems also have a
number of advantages -such as high reliability,
speed of information processing, compactness,
ergonomics, and high functionality. Moreover,
their use is mandatory for explosive industries.
Therefore, competent selection of automation
equipment is the most important task in design.

Purpose of research

The purpose of the study is to modernize
the automation systems of the stage of pyroly-
sis of acetic acid.

Analysis of the technological process
as a control object

The technological process for the produc-
tion of acetic anhydride is based on the cata-
lytic pyrolysis of acetic acid in the presence of
a catalyst, triethylorthophosphate, to ketene,
water and by-products, followed by cooling,
absorption (chemisorption) of ketene from a
mixture of pyrolysis gases with regenerated or
synthetic acetic acid to form acetic anhydride
and distillation of acetic anhydride [1].

The stages of evaporation and pyrolysis of
acetic acid and cooling of the pyrolysis gases

are carried out continuously on four work-
ing streams.

The stages of ketene absorption, washing
of gases, rectification of crude acetic anhy-
dride, distillation of acetic anhydride are car-
ried out continuously on two working streams.

Acetic acid pyrolysis process

Acetic acid pyrolysis is carried out in
two-section coil pyrolysis furnaces pos. 8 /
1-2. Each pyrolysis furnace has 2 combustion
chambers and 6 pyrolysis towers, in which
coils from sychromeal pipes are mounted. The
coils are connected in 2 parallel lines with
3 coils in each. There are 1 or 2 pyrolysis fur-
naces in operation.

Vapors of acetic acid, water and triethyl
phosphate pass sequentially through 3 coils in-
stalled in the towers of the pyrolysis furnaces,
in which they are heated from a temperature
of 130-170 °C to a temperature of 680—730 °C.

The coils of the pyrolysis furnaces are
heated by flue gases resulting from the com-
bustion of natural gas in combustion chambers
in a hot air environment. The natural gas: air
ratio is automatically or remotely controlled.
The excess air ratio should be 1.71-2.00. From
the GRU (gas control device) to the burner of
each section of the pyrolysis furnace, no more
than 120 m3 / h of natural gas is supplied with
a pressure of 0.4-1.5 kPa. The completeness
of natural gas combustion is monitored by a
gas analyzer and visually. With complete com-
bustion, the fraction of oxygen in the flue gas
should be 5.6-6.6 %.

Fresh air for burning natural gas is taken
from the atmosphere by a fan pos. 9/ 1-2, pass-
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es through the air heater pos. 10/ 1-2, where it
is heated to a temperature of 200-250°C and
then enters the combustion chamber. Air pres-
sure 0.4-2.4 kPa. The air heater is a two-way
shell-and-tube heat exchanger — through a rec-
tangular air section.

Flue gases and air move countercurrently in
the air heater. Flue gases are sucked out of the
last towers of the pyrolysis furnaces through air
heaters pos. 10 / 1-2 exhaust fans pos 11 / 1-2.
For uniform heating and dilution of the combus-
tion products to the desired temperature, partial
flue gas recirculation is performed. Recycled
flue gases cool the construction of the com-
bustion chambers, dilute the hot flue gases and
contribute to uniform temperature control in the
towers of the pyrolysis furnaces. Due to draft by
exhausters in the combustion chambers, a vac-
uum of 0.015-0.050kPa should be maintained.
In the air heater, the flue gases are cooled by air
to a temperature of 300-400 °C and through two
pipelines are partially supplied to each combus-
tion chamber (for recirculation), the rest through
the chimney is released into the atmosphere.

With the complete combustion of natural
gas, a temperature of 1200-1280°C develops
under the set of combustion chambers. The
heating of the furnace is regulated so that the
temperature inside the coils in the pyroly-
sis zone is maintained within 680-730°C. In
this case, the temperature of the flue gases at
the entrance to the first tower of the pyrolysis
should be 10001100 °C, at the entrance to the
second tower — 700-900 °C, at the entrance to
the third tower — 500-700 °C, at the exit of the
third tower — 400-500 °C. The temperature of
the gas-vapor mixture at the outlet of the sec-
ond coil should be 550-650°C, at the outlet of
the third coil — 450-600 °C.

Vapors of acetic acid, water and triethyl
phosphate move in the direction from the
third tower to the first. At a temperature of
680-730°C and a vacuum pressure of —55 ...
—70 kPa at the outlet of the third coil in the
presence of a catalyst (triethyl phosphate), ace-
tic acid decomposes into ketene and water by
the reaction:

CH,COOH > CH,CO + H,0.

The process is accompanied by adverse
reactions [2]:

CH,CO - C+H, + CO,
2CH,CO = CH, + C +2CO,
2CH,CO > C,H, +2CO0,
CH,COOH = CH, + CO,.

In one pass through the coil, 80-85% of
the supplied acetic acid is converted (decom-
posed). The pyrolysis products consist of 45-
55% ketene, 10-25% acetic acid vapor, 25-
30% water vapor and 10-15% decomposition
by-products (data are given in mass percent).

As by-products in the pyrolysis process are
formed: methane, ethylene, carbon dioxide,
carbon monoxide, hydrogen, carbon (soot).
Soot is deposited on the walls of the coils of
the pyrolysis furnaces and thereby reduces the
throughput of the coils. Therefore, the coils are
periodically cleaned — burning soot by blowing
them with water vapor and compressed air.

Before starting and stopping pyrolysis
furnaces, as well as for emergency cases, it is
possible to purge the coils with compressed ni-
trogen with an overpressure of not more than
0.3 MPa.

At the outlet from the coils of the pyrolysis
furnaces, ammonia with an overpressure of not
more than 0.15 MPa and a volumetric flow rate
of 0.3-0.5 m3 / h is added into the vapor-gas
mixture to stabilize the reaction products [3].

The video frame of the process mnemonic
diagram is shown in Figure.

Results of a research

Having analyzed the systems of automa-
tion of the pyrolysis process at different en-
terprises it can be concluded that the need to
modernize existing systems is related to its
non-compliance with the current rules, unreli-
ablity, and necessity to use a large amount of
manual labor. The use of microprocessor and
computer equipment, modern devices, and au-
tomation facilities is a new approach to solving
problems of automation of the process of acetic
anhydride production at enterprises.

The management system currently in place
at the plants provides the following functions:

* Process parameters are monitored, indi-
cated, and recorded,;

* Stabilization of process parameters,
namely pyrolysis gas temperature at the outlet
of the third coil by changing natural gas flow
rate and air pressure;

* Warning * Warning sound and light sign-
aling of deviations of preset process param-
eters from the norm;

* Interlocks ensuring the system safety in
cases when the deviation from the norm reach-
es the value at which emergency situations
may occur.

Thermoelectric converters, such as plat-
inum-platinum type TPP and chromel-alu-
minium type TCA, which work in a set with
showing and self-pointing potentiometers
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single-point and twelve points, located on the
board of the instrument department, are used
as temperature sensors. Copper resistance ther-
mal transducers of TCM type are also used.

Membrane pressure gauges and vacuum
gauges are used as pressure sensors. Signal
from vacuum meters is transmitted to second-
ary devices. Membrane separators are used to
prevent aggressive medium ingress into instru-
ments of the type. Measurement of vacuum
under the roof of combustion chambers is per-
formed by means of membrane weight gauge.

Sensors of volumetric flow rate of natural
gas that use a chamber diaphragm of JIK-6 type
and pressure sampling work together with
membrane differential pressure gauges DM.As
air pressure sensors, pressure sampling devices
are used, which work together with membrane
differential pressure gauges DM.

Process parameters are indicated and re-
corded on secondary devices located on con-
trol boards. The large number of different
instruments and their dispersion on the instru-
ment board creates difficulties for the operator
in observing the process and requires a concen-
tration of attention throughout the shift.

The flow rate of air supplied to burn-
ers is estimated by the indirect parameter —
air pressure.

The use of secondary instruments and
mechanical meters for reading and recording
economically important parameters, such as

natural gas consumption, brings additional dif-
ficulties related to low accuracy, frequent veri-
fication, calibration of instruments, and manual
processing of diagrams.

Manual processing of diagrams entails un-
avoidable errors in calculations associated with
significant recording error on the self-driving
instrument and subjective error.

During start-up and shutdown of the pro-
cess, most control circuits are transferred to
manual control, as in these cases analytical
work of operators is required, which is not
handled by the existing automation system.
The quality of the decisions taken in this case
depends largely on the qualifications of the op-
erational personnel.

After analyzing the existing management
systems at the production facilities, there were
marked shortcomings:

* Does not meet the requirements of reli-
ability of control parameters for determining
process explosion hazard at facilities with
process units of Category I and II. Explosion
hazard controls are provided by duplication
of parameters control systems, availability of
self-diagnostics systems with indication of op-
erating condition, and with comparison of val-
ues of technologically related parameters.

* Most enterprises have developed their
own automation devices and equipment re-
sources which may result in frequent failures
of control systems.
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» Lack of flexibility and scalability, i.e.
more functional blocks are required to imple-
ment new control algorithms.

* Pyrolysis gas temperature control at the
outlet of drop separators is not provided. It is
also not possible to control the thermal mode
of the furnace.

The analysis shows that the current auto-
mation system in production has a number of
significant shortcomings, which do not allow
control of the process with maximum efficien-
cy, lead to overexpenditure of raw materials
and energy resources, and increase the risk of
emergency situations.

An important issue is the selection of the
appropriate level of automation. The use of
local automation means is not feasible in this
case, in view of the poor scalability and low
reliability of such a system due to the presence
of a large number of elements. Therefore, the
use of microprocessor equipment and automa-
tion at the level of APCS is required. Modern
APCS is characterized by perfect organization
of information flows, almost complete automa-
tion of processes of its reception, processing
and provision, possibility of active dialogue
of operational personnel with microprocessor
equipment in the process of control to develop
the most effective solutions.

The most important task is to maintain the
regulated temperature of pyrolysis gases at the
outlet of the third coil of furnaces. The furnace
has high inertia, but the main disturbance ef-
fects are insignificant and change slowly: the
ASG is supplied from the evaporation stage,
where its temperature and flow rate are stabi-
lized; Air is heated in the air heater, its tem-
perature changes slightly and slowly due to
inertia of thermal processes in the air heater;
The heat transfer coefficient can change by a
significant amount only after a long period of
time; Heat loss will also change slightly due to
quality heat insulation; Flue gas recirculation
promotes uniform distribution of its tempera-
ture throughout the furnace volume. Thus, it is
possible to apply the simplest solution: single-
circuit ATS.

The temperature in the furnace combustion
chamber is controlled by changing the flow
rate of the natural gas supplied to the burner.

In order to control the combustion process,
it is assumed to use cascade ACR, in which the
setting of the ratio to the regulator is corrected
by the flue gas composition regulator, which
provides stabilization of oxygen concentration
in the flue gases. The presence of oxygen in
the flue gases is due to the fact that, in order
to ensure complete combustion of the fuel, the

combustion process must be carried out with
some excess air compared to the theoretically
necessary air.

In addition to the technological require-
ments for the protection parameters of furnac-
es, restrictions are imposed on explosion safety
conditions and requirements for labor and en-
vironmental protection [4]. In particular, the
coefficient of excess air has to satisfy to restric-
tion of v, <y <. In addition, in order to pre-
vent flue gases from entering the atmosphere in
the furnaces, it is necessary to maintain a pre-
determined vacuum created by the traction by
the smoke pumps [5].

Pyrolysis gases are cooled in refrigera-
tors representing 12 sections of “pipe-in-pipe”
type, as well as additionally in a drop separator,
into the jacket of which brine is supplied after
the refrigerator. The controlled parameter is
the temperature of the gases at the outlet of the
drop separator. The control effects are changes
in the flow rates of the recycled water and brine
supplied to the refrigerator. At present, there is
no possibility of temperature control; cooling
carriers are supplied by pumps at constant flow
rate, which is extremely inefficient.

The simplest and most efficient solution
is to use control using the ASG temperature
downstream of the seventh section as an in-
termediate coordinate. The essence of the so-
lution is that an additional temperature sensor
is installed in the refrigerator to measure the
temperature of the ASG at the outlet of the sev-
enth section of the refrigerator along the ASG;
Setting the ASG temperature at the outlet of
this section within 350-400°C, control of this
temperature will be carried out by changing
the flow rate of recalculated water supplied
to the refrigerator; Temperature control of py-
rolysis gases at the outlet of the drop separator
(15-20°C) will be carried out by changing the
brine supply.

It is also necessary to provide an indica-
tion of process parameters in place, which is
not present in the existing automation system.
Indication is performed on liquid crystal indi-
cators equipped with sensors.

The existing board system should be re-
placed by microprocessor controlled computer
equipment implementing integrated control,
alarm, and interlocking functions.

Signaling is carried out at the operator ‘s
station.The blocking function is implement-
ed by means of the software and technical
module [6].

CAS and operator station are located in
CCP. To monitor and control the process, the
operator must provide information about the
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process parameters. The operator station pro-
vides for process visualization on the screen.
The operator must also be able to enter setting
values from the keyboard and manually lock if
necessary. All control functions are performed
by the controller. The number of monitoring
and control points is planned to remain un-
changed: the pyrolysis stage is also controlled
from the operator’s station.

Conclusion

The abovementioned shortcomings of ex-
isting production systems are the basis for
the introduction of a new automation system
which will take into account the shortcomings
of the existing systems and the latest develop-
ments in this field.

Modernization at these production facili-
ties is carried out in order to ensure economy

and increase safety, which are the main tasks in
any industrial production.
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PASPABOTKA HOBBIX BUTOB YCJIYT" UT-KOMIIJIEKCA
TPAHCIIOPTHOU KOMITAHUU JJISA OTPACJIEBBIX BY30B

Mapaxkosa E.E., Apmoa JI.H.
Cubupckuil eocyoapcmeennulii ynugepcumem nymeti cooowenus, Hosocubupck,
e-mail: missisblackman@el.ru

B crarbe npoBenéH aHamM3 BO3MOKHOCTEH Pa3paOOTKU HOBBIX BHIOB yciyr IT-KoMIUIeKca TPaHCHIOPTHOU
KOMITaHHH JJIsl OTPACiIeBbIX By30B. MccnenoBanue nposeneHo Ha marepuanax OAO «PXK]I», kacaromumxcst nuHdop-
MaTH3alUK KOPIIOPATHBHBIX MPOLECCOB. AHAIIN3 TOKa3all, YTO MH(pOpMATH3aLUs TPAHCIOPTHOH cdepbl AesTelb-
HOCTH HEOOXOIMMa Ul COOTBETCTBHSI KOMIIAHWH PBIHOYHBIM peallisiM M aKTyalbHBIM 3arpocaM MoTpeOuTeneit
Ha BBICOKOKAUECTBEHHBIE TPAHCIIOPTHO-JIOTUCTUYECKHE YCIIyrH. B pabore orienena norpedHOCTh KOMITAHUU B KBa-
THGUIUPOBAHHBIX CIICHUAINCTAX, H3yYEHbl HOPMATHBHO-TIPABOBas 0a3a M METO/BI UX MPHUBICUCHHS, JaH aHAIN3
CYLIECTBYIOLIMX MEp MOBBIIICHUSI Ka4eCTBa MEPCOHATA U TPEUIOKEHBI HOBBIC BUJIbI OOYUCHHUSI C MPUMCHECHHEM
IT-rexHonoruii. B ux 4ncie peKOMEHIOBAH MPOEKT peaau3aluyd BOCbMH LU(POBBIX IIATGOPM KaK B3aHMOCBS-
3aHHBIX BHICOKOTEXHOJIOTMUHBIX PEILICHUH 15l B3aUMOCHCTBUS COTPYIHUKOB BHYTPU KOMIIAHUM U UHBIX yYaCTHU-
KOB TPaHCHOPTHOTO pbIHKA. Taroke oneHeHa 3PEeKTHBHOCTD IIAT()OPMEHHBIX PEIICHUH-IPOTOTUIIOB BHYTPSHHHUX
MHPOPMALMOHHO-YIPABISIOLIMX CUCTEM KOMIIAHMU. BBISBIEHO, YTO JAHHBIE KOHCTPYKTBI MOTYT OBITH TOJIE3HBI
JULSL TPAKTUKOOPUEHTHPOBAHHOTO OOyUYEHHs CTYJCHTOB OTpaciieBbIXx BY30B. B yacTy moBbInIeHHsT YPOBHS 3HAHHI
M YMEHHI MOJIOJIBIX CIICIIMAIUCTOB Peau3alyis MPEITIOKEHHBIX MEPOTIPUSATHI U TPOTPAMM pa3BUTHUs HHYOpPMAIIU-
OHHBIX TEXHOJIOTHI O3BOJIUT KaK Peasii30BaTh 3asiBJICHHYIO B HOPMATHBHBIX JJOKYMEHTax U(PPOBYIO TpaHchopma-
LU0 XOJJIMHIA, TaK U YKpenuTh no3uiuio OAO «PXK/I» kak oTpacieBoro TeXHOJIOIHUECKOTo JIHJiepa.

Kurouesbie ciioBa: nupposnsanus, nndposas :kenaesnas gopora, MT-komniexc, nHGpopManuoHHasi cTpaTerus,
TPAHCIIOPTHASI KOMIIAHHS, KOPIIOPATHBHOE 00y4eHHe, IPAKTHKOOPHEHTHPOBAHHOE 00yYeHue
nepcoHaa

DEVELOPMENT OF NEW TYPES OF SERVICES OF THE TRANSPORT
COMPANY’S IT COMPLEX FOR INDUSTRIAL UNIVERSITIES

Marakova E.E., Arshba L.N.
Siberian Transport University, Novosibirsk, e-mail: missisblackman@el.ru

The article analyzes the possibilities of developing new types of services for the IT-complex of a transport
company for industry universities. The research was carried out on the materials of JSC «Russian Railways»
concerning the informatization of corporate processes. The analysis showed that the informatization of the
transport sphere of activity is necessary for companies to comply with market realities and the actual demands of
consumers for high-quality transport and logistics services. The work assessed the company’s need for qualified
specialists, studied the regulatory framework and methods of their involvement, analyzed existing measures to
improve the quality of personnel, and proposed new types of training using IT technologies. Among them, a project
was recommended for the implementation of eight digital platforms as interconnected high-tech solutions for the
interaction of employees within the company and other participants in the transport market. The effectiveness of
platform solutions-prototypes of the company’s internal information management systems was also evaluated. It
was revealed that these constructs can be useful for practice-oriented teaching of students of industrial universities.
In terms of increasing the level of knowledge and skills of young specialists, the implementation of the proposed
measures and programs for the development of information technologies will allow both to implement the digital
transformation of the holding stated in the regulatory documents and to strengthen the position of Russian Railways
as an industry technology leader.

Keywords: digitalization, digital railways, IT business unit, development strategy, transport company

CoBpeMeHHasi IKOHOMHKA TPE/IIOIaraeT
LIMPOKOE HCIOJb30BaHUE HH(OPMAIIMOHHBIX
TexHoiorui. Ilo cioBaM HEMEIKOrO SKOHO-
MHCTa, Tpe3uaeHTa BCeMUpHOTO HSKOHOMH-
yeckoro ¢opyma B JlaBoce Kiayca IlIBa0a,
«MBI CTOUM y HCTOKOB YETBEPTOW IMPOMBIIII-
JeHHol peBonronnu. OHa Havyanack Ha pyOeske
HOBOTO THICSIYEJICTUS M OMHUpPACTCsl Ha U(PO-
ByIO peBoutonnio. Ee OCHOBHBIC YepThI — 3TO
«BE3/IECYIIND» W MOOWIIBHBI WHTEPHET, MU-
HUATIOPHBIE TTPOM3BOJICTBEHHBIE YCTPOWCTBA
(KOoTOpBIE TIOCTOSIHHO JEIICBEIOT), HCKYyC-

CTBCHHBIH HMHTEJJICKT W OOydarollue Mariu-
HE [1, . 16].

[lockonbKy HMHTEpec BOKPYT LH(POBOTO
npeo0pa3oBaHusl MPOJOKACT COXPAHSITHCS,
TEPMUHBI «UH(POPMATU3AIUN), «KOMIIBIOTE-
pyzanus» H «IH(POBU3AIMS» YACTO TIOJI-
BEpraroTCcsi HEBEpHOUM TpakToBKe. ITocTuHAy-
crpuanbHoe obmecTBo XXI Beka HaxomuTCs
ceifuac Ha TakoM dTare pa3BUTHUS, KOraa Hug-
POBBIE TEXHOJOTUU OYyKBaJbHO NPOHU3BIBA-
FOT SKOHOMUYECKHE U COLIMAJIbHBIE TIPOLECCHI
B OOIIECTBE — OT KPYMHBIX TPAaHCHAIMOHAIb-
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HBIX MPOEKTOB 70 MEIKOTO OM3HECa U JIOKallb-
HBIX HEKOMMEPUYECKUX MHULHATHB.

Ha camom fniene 5TH Tpu TepMHUHA UMEIOT
OTYETJIMBBIE, KOHKPETHBIC 3HAUEHUS — WIIH,
10 KpaiiHel mMepe, MOKHO TMO-pa3HOMY OIpe-
JEJIUTh UX B 3aBUCHMOCTH OT TOTO, KakKoi
aCleKT WX TPUMEHEHHs pacCMaTpUBAETCS.
3avacTyo TepMUH «IH(pOBU3ALMS» Onpese-
JSETCSl B Y3KOM CMBICIIE Kak CIoco0 Tpeod-
pazoBanus uHGOpManuu B U(PPOBYIO (hopmy,
OJTHAKO ITO HE COBCeM Tak. Bcectoponnee pac-
KPBITHE TOHSTHSI «IIM(POBU3AIHSD» TTOMOTaeT
MIOTYEPKHYTh €€ CUITy ¥ Ba)KHOCTh HA JJAHHOM
JTare pa3BUTHsI 0OLIECTBA U OTEIBbHBIX OTpac-
JIeH, BKITIOYast TPAHCIIOPTHYIO.

«uabopMaTu3anus» 1 «IA(GPOBU3ALNDY —
9TO /IBa KOHIENTYaJIbHBIX TEPMHHA, KOTOPHIE
TECHO CBA3aHbI MY COOON M 4aCTO MCIIOJb-
3yIOTCSl B3aHMO3aMEHsIEeMO B JIUTEparype», —
o0bsicHsroT [x. CxoTT Bpennen, nokrop Hayk
B oOnactu kommyHUKarwu, u J{panen Kpaiicc,
noueHt, llkonsr CMU u KypHaTUCTHKU YHU-
Bepcuteta CeBepHoit Kaponuuel. — MBI TOBO-
puM o 1 POBU3AIIH KaK O CIIocoOe pecTpyK-
TypH3allMd MHOTHX 001acTeil COMalbHON
JKU3HU BOKPYr [H(PPOBOH KOMMYHUKAIIUH
u Menua-uHPpacTpykTyp» [2, . 12].

Taxum oOpaszom, mudposas TtpaHchop-
Marus Immpe, 4YeM IUQpoBU3ALMSA, U MO-
JKET paccMaTpHuBaThCsl Kak CIOCO0 mepexona
K LOUPPOBOH SKOHOMHKE, 0OECIIeUNBAIOIIUI
COKpallleHHE W3/ep)KEeK IPOU3BOJACTBA U IO-
BBIIICHUST TIPOU3BOIUTEILHOCTH TpyJAa. JTO
00IIEeMHUPOBON COBPEMEHHBINM TPEHA pa3BHU-
THS SKOHOMHYECKHX M COIMAJBHBIX CHCTEM,
COOTBETCTBEHHO, OH OKa3bIBa€T BIUSHHUE
1 Ha TPAHCIOPTHYIO OoTpaciib. B cBs3u ¢ aTuM
Hay4YHBIA MHTEPEC BBI3BIBACT OLICHKA BO3MOXK-
HOCTeH pa3pabOTKH HOBBIX BHJIOB ITH(PPOBBIX
YCITYT AJIsl TPAHCTIOPTHBIX KOMITAaHUEH.

Iean uccnenoBanms

Lenpto wccnemoBaHUA — SBISIETCS  KOM-
IJICKCHBIM aHaln3 BO3MOXKHOCTEH pa3padoT-
KM HOBBIX BHJI0B yciyr I'T-komruiekca tpaHc-
MOPTHOM KOMITAaHUM IS OTPACIIEBBIX BY30B.
Bri0op Temaruku cBsi3aH, B IEPBYIO Ouepesb,
C CYIIECTBYIOIIMM 3allpOCOM Ha MPUMEHEHHE
BBICOKOTEXHOJIOTHYHBIX METOJIOB YK€ Ha 3Ta-
e 00y4YeHHsI CTYJCHTOB, YTOOBI MAKCUMAIbHO
aJIanTHPOBaTh MX K OyaylIIMM YyCJIOBHUSIM pa-
OOTBI B TPAHCIIOPTHOH OTPACIH M COKPATUTh
BpeMEHHbIE ¥ (PUHAHCOBBIE 3aTPAThl KOMIIAHUI
Ha UX «JI000ydeHUe».

MarepuaJjibl U MeTOAbI HCCJIETOBAHUS

HccnenoBanue mpoBeaeHO HAa MaTepHaiax
OAO «PX1» xax omHOW U3 KPYITHEHIINX MU-
POBBIX KOMITAaHH, OCYIICCTBISIFOIINX JKeJIe3-
HOZOPOKHBIE TIEPEBO3KH, M IMOITATHO BHEAPSI-
IOLIMX BBICOKOTEXHOJIIOTHYHBIE KOMITOHEHTHI

B CHUCTEMY YIPaBJICHHS TPAHCIOPTHOW JIOTH-
cTUKOH. B pamkax riccienoBaHus poaHaIu3u-
POBaHbI OCHOBHBIC CTPATETHYECKUE JIOKYMEH-
161 OAO «PX/]» B wactn mHbOpMaTH3AIINN
KJIFOUEBBIX KOPIIOPATUBHBIX MPOIECCOB, a TaK-
JKE OIICHEHa MOTPEOHOCTh KOMITAHUY B KBAJIH-
(UIMPOBAHHBIX MOJIOABIX CHEIMATUCTAX.

MeTomonoruss MCCIeNOBaHUS BKIIOYAET
KOMIIJIEKC OOIICHAYYHBIX METO/IOB, TAKUX KaK:
KOMIUICKCHBIH aHAJIN3 U CUHTE3, KOHTCHT-aHa-
Ju3, HAOJIFO/ICHUE, CTATUCTUYCCKUN METO/I, M-
TOJI AaHAJIOTUH.

Pe3ynbTarhl ucciae10BaHus
H UX 00CYKIeHue

[Ipexme BCero CTOUT OCBETHTH BOIIPOC
HEOOXOIMMOCTH HMH(OPMATH3AIUU  OTHEIb-
HBIX cdep aestenbHocTH. B XXI Beke n3me-
HEHHE TEXHOJOTHMH HEe MMeeT rpaHull — MHUP
BCTymHaeT B a3y paJUKaIbHOIO Pa3BUTHS
MH()OPMAIIMOHHOTO TMPOCTPAHCTBA, €r0 WH-
TErpali B caMmble pa3Hbie (POPMBI B3aMMO-
nerctBuii. CmapTdoHbl, HOyTOYKHM W TUIaH-
IIeThl OOJNbINe HE SBISAIOTCS HEW3BECTHBIMHU
cJ0BaMH. Mup BCTynuil B MU(PPOBYIO 3TIOXY,
1 TEXHOJIOTHUH 3aTPOHYJIU KaXXAYIO 4aCTb 4c-
JIOBEUECKOH KHU3HU, Oy/b 3TO OU3HEC, 00IIe-
HUE, IyTEHICCTBUSA, 3APaBOOXPAHCHHUE WU
obpazoBanue. HecomHenHo, uTo mudpoBas
Tpanchopmanust 3arparuBaeT U cdepy 00-
pa3oBaHus, U3MEHEHUSI B KOTOPOH NPUBEAYT
K TpaHcQOpMaluu CTpaHbl MYTEM DPa3BUTHS
YEJIOBEUCCKUX PECYPCOB (PUCYHOK).

TpanTuIIMOHHO BBIACISEMBIE KIIOYCBBIC
(haKTOpBI MPOU3BOACTBA — 3€MJISA, TPYX U Ka-
MATAJI B 3TMOXYy IH(PPOBOW TpaHCHOPMAITIH
OKOHOMUKH MPETEPIICBAOT paAuKaJIIbHbIC U3~
MeHeHnsa. OCHOBHBIM aKTHUBOM CTAaHOBUTLCS
YeJIOBEUCCKUM KAIlUTAll, T.€. JIFOJIU, 00JI1a/1ar0-
IIMe KOMIETESHIUSIMU B 00JIaCTH HOBBIX TEX-
HOJIOTHH, YMEIOIIUe UCCIIeI0BaTh, BHEAPITH
HOBOE M COBEPIICHCTBOBATH cTapoe. MOXHO
MMPEAIOIOKNUTE, YTO OCHOBHBIMHU @aKTOpaMI/I
MPOU3BOJICTBA B TPsyIICH SKOHOMHUKE CTa-
HYT YeJIOBEYSCKUN U MH(OPMAIIMOHHBIN Ka-
MUATAJIBI, TIPH TOM POJIb KITFOUEBOTO pakTopa
3aKpPENHTCS 332 YEJIOBEYECKHM KaIlUTaJIOM.
Oty mosumuio koHkperuszupyeT K. IlIBao,
KOTOPBIM YTBEPKJIAET, 9TO Me(HUIUT KOMIIe-
TCHTHBIX KaApOB CTAaHET CACPKHUBAIOIIUM
(dakTOpOM IS HMHHOBAIUH, KOHKYPEHTO-
criocobHoctn u pocra [1, c.31]. JlanHoe
YTBEpXkKICHUE B PABHOW CTEIEHH OTHOCHUTCS
M K TPAaHCIIOPTHBIM KOMTAHHUSAM, TOCKOJIBKY
OHHU KpaiiHe 3aMHTEpPECOBaHBbI B CIICIHAJIH-
CTax, HE HYXKJAIOIIUXCSA B JOJIOM JOIOJ-
HUTEILHOM OOYYEHHUHM TIOCJIC Ha3HAuYCHHS
Ha JIOJDKHOCTh, M UMEIIINUX Habop HeoOXo-
JIMMBIX TIPAKTUYECKUX HABBIKOB.

IToaToMy Ha maHHOM JTare cUcTeMa BBIC-
mero o0pa3oBaHUs TaKXKe IODKHA aKTHBHO
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pa3BUBATHCS, OCKOIBKY COBPEMEHHOE MOKO-
JICHUE CTYJICHTOB HE MOXKET OTrPaHUYMBATHCS
paMKaMu TPajUMOHHOIO OOYyYEHHs; UX JIIO-
OOMBITCTBO HE MOXET OBITH YHOBIETBOPEHO
C TIOMOIIBI0 00Pa30BaTENBHBIX IIPUEMOB U Me-
TOJIOB, KOTOpbIe OBUTH pa3paboTaHbl paHee.
[TosTomMy B mHAycTpuH 0Opa3oBaHUSI TPOUC-
XOIAT I7100aJIbHbIC N3MEHEHUs], BBICIINE y4eO-
HBIC 3aBEJICHUS BHEAPSIOT Pa3IMuHbIC IEPeo-
BBIE METOJIbI U HOBBIE HJICH.

Jig CTyneHToB, MPHEIKAIONMX M3 pas-
HBIX pernoHoB, BY3bI HaXoAsT KOMILIEKCHBIE
pelieHus Ui yAOBIETBOPEHHsI HX 00pa3o-
BaTellbHBIX TOTpeOHOcTel. [IpeoOpa3oBanue
Bcell cuctembl 00ydeHUs B mudpoByro dop-
My, HCIIOIb30BaHUE PAa3UYHBIX IEePEIOBBIX
METOJIOB, TAKUX KaK OHJIAMH-KYpChl, OHJIAH-
9K3aMEHBl B PEXHME PEalTbHOTO BpPEMEHH,
nuQpoBbIe YIYEOHHKH, DIIEKTPOHHBIE 00pa3o-

BaTelbHbIC MJIATGOPMBI, YIYUIIAIOT Ka4yecTBO
00pa3zoBaHus I CTYACHTOB.

IIpouieccrr nudpoBHU3aMK, aHAIOTUYHBIE
TE€M, 4TO Ha4yaThl B 00pa30BaHUH, 3aTPArHBAIOT
U OOJIBLIIMHCTBO KPYIHBIX POCCHHCKUX KOM-
naHui. TpaHcnopTHas OTpacile HE SIBISIETCS
uckitouennem: O.B. Eropos mpuBoauT ocHOB-
HBbIE TPEHJbI, pean3alns KOTOPHIX 3aIUlaHu-
poBaHa Ha OnvKaiiiee mATUIeTHE (TabIuIa).

B wactHOCTH, TIpoekT «L{nudpoBas xenes-
Hasl JOpora» peajau3yeTcs OJHOM W3 KpyIHeu-
IIMX TPAHCIOPTHBIX KoMmaHuii Mupa — OAO
«PXK/l». Ero menp — mOBBIIIEHHE KauecTBa
MIPEJOCTABISAEMBIX TPAHCIOPTHBIX U JIOTHU-
CTMYECKUX YCIYT 3a CU€T MpUMEHEHUs uug-
POBBIX TexHOJIOTHH. [IpUMEHUTENBHO K IIpen-
CTaBJICHHBIM B TaOIMLE TPEHIAM 3TO HEKHUM
CUMOHMO3 TeNEeMAaTHKH U paboThl ¢ «OOINbIIN-
MU JIaHHBIMW».

Mbi 30€Ch

\ 1/ llmbpo-nsaum\

UT-
TEXHOMIOrun WHAYCTpUanusauus
®okyc TexHonorus ] [ TpoLeccs! ] [ BU3HEeC-Mopenn ]
é ) ( h ' A
MporpaMMmMpoBaHn -
BO3MOXHOCTH . T, YnpaeneHue Ha
CepEUC-MEHEeAXMEHT S S
ynpaenexue umdporuzaLm
N J/ . > . J
“ ( N 4 N
Jenosbie P OTHOWeHue K OTHOweHue K
GTiGEaiRR asobuennocTs ) KOJUleram Kak K connerz K
e ™ \ / e <
EAMHWUHARA ( h ( b
Pe3ynbTaTthl . " - Unppoesie Gusnec—
S m“"“"" Cepaucti "_H“,: MHHOBALMN
S / X 4 k /
Paszeumue npoyecca yugpposusayuu [3]
Tpenns! TpancniopTHOM nuppoBu3ammm [4]
Tpenn CymHoCTh
Tememarrka CepBHCHI, B aBTOMATHIECKOM PEKIME TISPEIATOIIHE JAHHBIC O MECTOIIONO0-

)KCHHH TPAHCIIOPTa U PabOTOCIIOCOOHOCTH €r0 OCHOBHBIX CHCTEM

CucremMa «eIMHOTO OKHAY

Kimmenrckue cepBHCHI, TIe OHI MOTYT C(hOpMHPOBATH HAOOP HEOOXOMMBIX
TPaHCIIOPTHBIX YCITYT QHAJIOTMYHO 3aKa3aM B OHJIAH-Mara3iHax

EnmHoe mugpoBoe nmpocTpaHcTBO

COSZ[aHI/Ie CUCTEMBI €IWHOI0 JIOTUCTHYECKOIO IMPOCTPAHCTBA, B KOTOPOM
MOIITH OBI JIeNCTBOBATH Pa3HbIC TPAHCIIOPTHBIC KOMITAHNH ¢ MUHHUMAJIbHBI-
MU 3arparaMu Ha IIEPEBO3KU

«bonplle TaHHbBICY

COop ¥ aHanM3 J@HHBIX JUISl ONTHMHU3ALMH TIEPEBO30K, IPOrHO3UPOBAHUS
3aTpar ¥ NOKMCKa NepcoHalia ¢ YHUKaIbHBIMUA KOMITETEHIIMSIMU
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CrouT OTHEIBHO MPOAHATU3UPOBATH OC-
HOBHBIE cTpareruueckue AokymMeHTel OAO
«PXl» B dactm uWHpOpPMATH3AIUHN KITFOUe-
BBIX KOPTIOPAaTHUBHBIX mporeccoB. Ludpo-
BH3alMA M WH(GOPMAIMOHHBIM TEXHOJIOTH-
ssM B JIONTOCpPOYHON NporpaMMe pa3BUTHUS
OAO «PX[» [5]. mocBsiméH OTaeIbHBINA pa3-
JIed, B KOTOPOM IOCTABIICHBI IIEJIA CO3TaHUS
eIMHOTO WH(GOPMAIIMOHHOTO TPOCTPAHCTBA
JUTSE TPY30BBIX W TACCAKUPCKHUX TEPEBO30K
1 CKBO3HBIX HMH(OPMAITMOHHBIX TEXHOJOTHI
JUTST aBTOMATU3AIMKA TIEPEBO30YHOTO TPOIIEC-
ca. A «Crparerust uudpoBoii TpaHchopMau
komnanuu g0 2025 roga» OAO «PXK/I» omnpe-
JIeJIIeT KOHIENTYallbHbIe OCHOBHI M IIPHUHIIN-
bl TpaHC(hOpMAIMA KOMITAHUH B YCIOBHSAX
ur(poBOil FKOHOMUKH, 3a/1a€T TPUOPUTETHHIE
HanpaBCHHUS IUPPOBU3AIUYN, BKIOYAs BO-
pockl uMIIopTo3amenienus B oOmactu UT,
TaK)Ke HEOOXOIUMbIC JIJISi U3MEHEHUN pecyp-
Chl U TexHojoruu [6]. Peanuszamus crpareruu
OyaeT crocoOCcTBOBaTh HE TOJIBKO BHEIPEHHIO
B xonjuHre «PXK/[» nHHOBaLM 1 IPOPHIBHBIX
TEXHOJOTUH, HO M W3MCHEHHUIO KOPIIOPaTUB-
HOM KyJIBTYpPbI, MOBBIIICHUIO 3(PPEKTUBHOCTH
1 (HOPMUPOBAHMIO HOBBIX OHM3HEC-IPOLIECCOB,
a TaKKe pacHIMpPeHHI0 Habopa MpearaeMbIx
PBIHKY YCHYT.

OpHNM 13 OCHOBHBIX TPUHIIMIIOB peajn3a-
LMW CTPaTernu CTaHeT (POPMUPOBAHUE BOCEMHU
IUPPOBBIX TIAT(HOPM — KOMIUIEKCOB B3aUMOC-
BSI3aHHBIX TEXHOJOTHYECKUX PEIICHUN s
B3aMMOJICHCTBUSI YYaCTHUKOB TPAHCIIOPTHOTO
peIHKAa. B mX uumcie — 1uiaTpopMbl MYIBTH-
MOJIATBHBIX MACCAKUPCKUX MEPEBO30K, MYIIb-
TUMONANBHBIX TPY30BBIX IIEPEBO30K TpaHC-
MOPTHO-JIOTUCTUYECKUX  Y3JI0B, OIeparopa
JIMHEHHON MH(PPACTPYKTYPBI, TOTUCTHYECKOTO
oreparopa 3JIeKTPOHHONH KOMMEpIINH, yIpaB-
JICHUS] TIEPEBO30YHBIM MPOIECCOM TATOBOTO
MTOJIBMYKHOTO COCTaBa M IUIaTGopMa HEMPOU3-
BOJICTBCHHBIX TporieccoB. CTparerueit mpen-
yCMOTpeHa peanu3aius cBbime 50 mpoekToB
B 9TuX cepax, a TakKe NMPUMCHECHUE Tepe-
JIOBBIX OTEUECTBEHHBIX WHHOBAIMOHHBIX pa3-
paboTok Ha 6a3e Taku MU(POBBIX TEXHOJIOTHH,
KaK XpaHEHHWE M YIpPaBICHHE «OONBITIMIDY
JAHHBIMH, PACTPEICICHHBIE PEeCTPhI, MPO-
MBIILJIEHHBINA UHTEPHET BELIEH, KBAHTOBBIE BbI-
yucienusi. Lludposas tpanchopmanus OAO
«PX» Oymer crmocoOCTBOBATH BBHITTOTHEHHIO
3aj1a4, ornpeesieHHbIX B «J{onrocpoyHoil mpo-
rpaMMe pa3BUTHUS KOMITAHUWY, U CTAHET OHOI
W3 JIBIDKYIINX CHJI Pa3BUTHUS TPAHCIOPTHOMN
orpaciu Poccuiickoit denepanuu.

Kpome toro, x 2025 . OAO «PX» mna-
HUPYET BHEIPUTH IaT(GOpPMEHHBIC pPEIIeHus,
WHTETPUPOBAHHBIE C  TPOU3BOJCTBEHHBIMHU
cHUCTeMaMH KOMITaHuu. W ecnu Ha Ha9abHBIX
3Tarax OHY BBIMOJIHSIN UHPOPMAIIMOHHO-BBI-
YUCIIUTENIbHBIC (PYHKIIUH, TO CeWYac ATO yKe

MH(QOPMAIIMOHHO-YTIPABIISIONINE CUCTEMBI, KO-
TOPBIC ITOCTEIICHHO TPAHC(HOPMHUPYIOTCS B HH-
TEJUIEKTyaJ bHbIE CHUCTEMBbl. VHTeIeKTyab-
HBIE CHCTEMBI HAa OCHOBE 00pa0OTKH M aHAIH3a
WH()OPMAIINH BEIAAIOT HA0OP YIPaBICHICCKUX
petieHuii MO0 BOOOIIE BKITIOYAIOT aBTOMATH-
3UPOBAHHBIN MPOIeCcC yNpaBlIeHUs, IPH ITOM
YeJIOBEK HY)KEH TOJIbKO Ha Cly4ail BHeIITar-
HBIX CUTyaIlli. 32 STUMH CHCTEMaMH Oy TyIiee.

MHorue KpynHble POCCUICKHE KOMIaHUU
y)K€ BCTalld Ha MyTh ITU(POBOM TpaHCchopMa-
uuu. IIpeanocsuikoll K 3TOMY, B YaCTHOCTH,
CTalld CHIKEHHE CTOMMOCTH TEXHOJIOTHH
W BBIUYMCIIMTEIBHBIX MOIIHOCTEH, a TaKKe
pa3BuTHe ceTell mepemavn JaHHBIX. llepexon
K OOHOBJICHHIO WH(OPMAIMOHHBIX TEXHOJO-
TUH CO3/1aeT MHHOBAIIMOHHYO 0a3y 151 HOBBIX
CEPBHCOB | YCIIYT, OCHOBaHHBIX Ha HCIOJIH30-
BaHUM U(DPOBBIX TEXHOJIOTHH.

OnHOBPEMEHHO C M3MEHEHUSIMH TEXHOJIO-
ruil u nudpoBHU3anKen MPOIECCOB BOZHUKAET
MOTPEOHOCTh B HOBBIX IMPOQECCHOHATBHBIX
KBUTH(PHUKAIUAX, TPOPECCUAX B TOIKHOCTSIX,
a Tak)Ke HEOOXOTUMOCTh aKTyaJIn3ally U Tie-
pecMmoTpa TpyaoBbIX QyHKImMA. s mocTu-
JKEHHSI TIOCTaBJICHHBIX IIEJICH MEpOIpPHUSTHS
M0 Pa3BUTHIO MH(POPMAITMOHHBIX TEXHOJOTHH
NT-koMmriekca TpaHCHOPTHBIX — KOMITAHUSIX
JIOJDKHBI BKITFOUATh B ¢e0s1 pa3pabOTKy HOBBIX
NPOAYKTOB M YCIIYT, OCHOBaHHBIX Ha TILIar-
(hOpMEHHBIX  PEIICHUSX, MPEACTABIISIOIINX
co0O0if MPOTOTUIIBI BHYTPEHHUX HH(OpMa-
[MOHHO-YTIPABJISIONINX CHCTEM KOMITaHUH,
KOTOpBIE MOTYT OBITH HCITONB30BaHBI B 00Y-
YeHUHU CTYJACHTOB OTpacieBeix BY30B. B maH-
HOM OTHOIIEHHH padoTa yKe Hauara: Tak,
cormacHO OT4€THBIM naHHBIM OAO «PXK]I»
3a 2019 1., B yHHUBEpCUTETAX JKEIE3HOAOPOXK-
HOTO TpaHcmopra oOydanochk Oosee 31 ThIC.
YeNIoBeK, a JUIsi HanboJiee yCIEUTHBIX U3 HHUX
VUIpexKIACHO 88 KOPHOpPATHBHBIX CTHUIICHINN
U CTQXXHUPOBOK [7].

Ha cerompsgimnauii MOMEHT B KOMIIAHUU
sKcIutyatupyercss nopsiaka 1500 pa3nuyHbix
aBTOMATHU3UPOBAHHBIX W WH()OPMAIIHOHHBIX
CUCTEM, 0OCITY)KUBAIOIINX Pa3InIHbIe ON3HEC-
cermenThl. Hambornee ciokHbIe W3 HUX — 3TO
CHCTEMBI, O00CCIICUMBAIOIINE TIEPEBO3OYHBIN
MIPOILIECC U TPEAToIaraiolye Haludie crenu-
aJIbHBIX HABBIKOB U YMEHUU JIJIsl pa0OThI B HUX.

B umensix okazaHus conmelcTBHUS B pas-
BUTHUSI y4eOHOH 0a3bl W TOBBIIICHUS YPOBHS
MOJITOTOBKH BBIITYCKHUKOB OTPACIIEBBIX Y4eO-
HBIX 3aBEICHUI Mpeaiaraercs paccMOTPETh
BapHaHThl CO3/IaHUS CICIHUATBHBIX YYCOHBIX
KOMIUIEKCOB, MUMUTHPYIOIIUX TOT WJIA HHOU
MIPOU3BOJICTBEHHBIN Tiporiecc. st aToro cos-
JAIOTCS CIeIMalIbHBIe TUIAaT(POPMEHHBIE pe-
IICHHSA, TIO3BOJSIOMIME TMOJMYYUTHh JIOCTYI
K peaJbHbIM HH()OPMAIMOHHBIM MPOIYKTaM
KOMITaHUU C 00e3NMYMBaHHEM HH(POPMAaILUH
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JUTSL COOJTIONICHUS PeXKUMa KOMMEPUECKOM Taii-
uel. Takue oOyyaromiue muarGopMbl MOTYT pa-
0oTaTh Ha pealbHbIX MTPOU3BOJICTBEHHBIX JIaH-
HBIX, TAKUX KaK 00beM, PO, XapaKTePUCTHKHI
MIEPEBO3UMBIX TPY30B, CTAHIIMH OTIIPABICHU
Y Ha3HAUCHMs BaroHa, MapIiIpyT, oOpaboTka
Ipy30B B MyTH ciiefioBaHUs U T.J. CTyneHTHl,
oOyuatomuecss Ha NPOQUIBHBIX CIIEHUaIbHO-
CTSIX, MOTYT HE TOJBKO Ha4yaTh TECTUPOBAThH
CBOM TEOPETHUYECKHE 3HAHUS B PEATbHBIX MPO-
M3BOJICTBEHHBIX YCIIOBHSX, HO M TIPAKTHYECKHU
3aKpEIUIATh IPOMIEHHBIN MaTepuall.

B TecTtoBoM pexume JaHHBIA MPOEKT pea-
nu3yercs B kKadecTBe KopriopatuBHoro yHusep-
cutera «PXK/]» — BHYTpUKOPIIOpaTUBHOM CUCTE-
MBI OTPACIIEBOTO OOPA30BAHMUSI JJIS TIOBBIIICHUS
KBTH(UKAIIAN y)Ke paOOTaIONIMX B KOMITAHUH
corpynuukoB. I1o cocrosiauto Ha xoner 2019 t.
yCIyramMu JaHHOH CUCTEeMbI 00y4eHH s BOCIIONb-
30Bajuch 170 Thic. pykoBomuTened u Ooiee
80 ThIC. COTPYHUKOB HU3IIIETO U CPETHETO 3BE-
Ha [8]. KimoueBbM obmmariem KopropaTtusHO-
IO YHHUBEpPCHUTETa OT By30BCKHX IPOTPAMM SIB-
JsieTCsl TONHAsA TPAKTHKOOPHUEHTHPOBAHHOCTH
Marepuajga U OTCYTCTBHE OONICHAYYHBIX JHC-
LUIUTMH B y4eOHOM Kypce: Bcé oOyueHue cBsi-
3aHO HEIMOCPENICTBEHHO C JKEIE3HOIOPOKHOM
JIeSITeTbHOCTBIO M TIOJTyYeHHIO HaBBIKOB IS Cy-
IIECTBYIOLIEH UITU NTEPCIIEKTUBHOM JTOIKHOCTH.
IIpencrasnsiercsi, 9T0 MOJOOHBIA OMBIT CTOUT
TUPAKUPOBATh HE TOJILKO Ha yXKe CYIIECTBYIO-
LIUH B KOMITAHUM IIEPCOHAI, HO U Ha CTY/EHTOB,
oOyuaronmxcss B npopuibHbIXx BY3ax, uro-
OBl MaKCHMaJIbHO aJalTHPOBATh TOIydaeMble
MU 3HaHHUA K PEaJbHOMY 3alpoCy KOMITaHUH
Ha OTpeIeIEHHbIC KBaM(pUKaIIK.

BriBoabI

B 3aBepiiieHr# CTOUT MOBECTH 0000IIEH-
Hble HTOTH. Bo-mepBbIX, WHpOpPMaTH3ALUSL
TPAHCIIOPTHOW OTPACIH MPOUCXOAUT C BBICO-
KOW CTENEHBI0 MHTCHCUBHOCTH U 3aTParuBacT
pa3Hble HaNpaBJIeHUS — OT PAa3BUTHUs KauyecTBa
KJIIMEHTCKOTO CepBHCa [0 ONTHMH3AIHU JIO-
TUCTHUYECKUX MEXaHU3MOB, CHIKAIOIIUX 3a-
Tpathl Ha nepeBo3ku. OAO «PXK/Iy, kak onuH
13 KPYITHEHIINX IEPEBO3YNKOB, BHEIPSIET AAH-
HbIC HOBALIMU B CBOIO JESTEIBHOCTD, OHAKO
9TOT IPOLECC HENOCTATOYHO CTPYKTYPHPO-
BaH, YTO 3aTPY/AHAET OLEHKY Ka4eCTBa OTAEIb-
HBIX 3JIEMEHTOB.

Bo-BTOpBIX, U1 NpUBIIeUEHHs Oosiee KBa-
mudunuposanHoro nepconana OAO «PX»
n30MpaeT He MyTh NPUIIALICHHUS JOPOTOCTOs-
LIMX CIIELMAINCTOB C PhIHKA TPY/a, a Iy Th ca-
MOCTOSITENIbHOM MOJITOTOBKU CTY/IEHTOB U TIO-

BBIIICHUSI KBaTH(UKAIMK yKe paboTaromux
B KOMIaHMU coTpyaHukoB. C (UHAHCOBOM
TOYKHM 3pEHHUS] TAKOH IMOAXOX ONpaBiaH, IO-
CKOJIBKY B CTPaTErMUECKOIl NEpCHeKTHBE IIO-
3BOJISIET MPHBIICYDh HA BCE KITFOUCBBIC TTO3UITUH
CIEIUAIMCTOB, XOPOIIO 3HAIOLINX BHYTPHUKOP-
MOpaTUBHBIE MPOLIECCHl K 0COOEHHOCTH Pado-
Tl KOHKPETHBIX MOAPA3/ICICHHMH.

B-TpeThux, NpemIoXeHHOE THPaKUpOBa-
Hue monenu KoproparuBHOro yHuBepcuTeTa
OAO «PXI» na crynentoB npouisHEIX BY -
30B [MO3BOJIUT MOBBIIIATH KAaue€CTBO 00pa3o-
BaHHUS MOJIOJBIX CIEHUANUCTOB. Peanmzanus
MEpONPHUATUH ¥ TPOrpaMM pa3BUTHs MHDOP-
MAalMOHHBIX TEXHOJOrui obecneunt mudpo-
BYIO TPaHC(OPMALMIO XOJIJUHIa M YKPEIUT
nosunto OAO  «PXK/[» xak oTpacieBoro
TEXHOJOTUYECKOTO JINAEpa B HCIOJIB30BAHUU
MHQOPMAIIMOHHBIX CHUCTEM, HHU(POBBIX TeX-
HOJIOTUH W WHHOBAllMOHHBIX PELICHUH, AacT
Bo3MOkHOCTh OAO «PX]I» ctath mapTHepoM
roCyapcTBa B BOIPOCAX MOCTpoeHUs Ludpo-
BOW HKOHOMHKH, MOAMMDUKAIMA U Pa3BUTHS
MUQPOBBIX TEXHOJIOTUH M COOTBETCTBYOLICH
HOPMAaTHBHOW 0a3pl TPaHCHOPTHOH oOTpac-
mu Poccun.
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