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| NTRODUCTI| ON

The International Journal of Professional Science, Issue Ne12(2), 2024, continues its
mission of providing a platform for presenting cutting-edge research and analysis from diverse
scientific fields. This issue features articles authored by students, graduate students,
postdoctoral researchers, doctoral candidates, and scientists from Russia, the countries of the
FSU, Europe, and beyond. The journal reflects the dynamic processes and transformations in
contemporary knowledge, making it an essential resource for educators, graduate students,
and anyone passionate about modern science.

This issue includes a diverse array of scientific articles across multiple disciplines.
Highlights include studies on the operation of charging stations utilizing used electric vehicle
batteries, advancements in polymer composites with carbon nanotubes, and the application
of RxJS and NgRXx in industrial web development. Other articles delve into topics such as
linguistic evolution in the 20th century, modern relay protection technologies, and reducing
idle time in transportation systems. Each contribution has been carefully peer-reviewed,
ensuring high-quality and relevant research.

We are confident that the multidisciplinary approach and the breadth of topics presented
in this issue will spark new ideas, foster academic discussions, and inspire further exploration
in the realm of professional science.

Sincerely,

Krasnova N.

Editor-in-Chief

International Journal Of Professional Science

International journal of Professional Science,
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Abstract . In this article, based on the analysis of existind amost common batteries, the possibility and expediency
of introducing used electric vehicle batteries into the infrastructure of charging stations was considered.

Keywords: electric vehicle, secondary use of electric vehicle batteries, electric powsay jrcharging stations,
electric vehicle batteries.

PeueH3eHT: Toponues Bacunuin BnagnuMmpoBuy - KaHANOAT TEXHNYECKNX HayK, OOLEHT.
OIreoQy BO «PTAY-MCXA nMm. KA. Tummnpsasesa»

Electric vehicles represent one of the most promising and rapidly developing categories
of vehicles in the modern world. Unlike traditional cars with internal combustion engines that
run on gasoline or diesel fuel, electric vehicles use electrical energy stored in batteries to power
electric motors. This shift to electric transport is driven by several factors, including the need
to reduce greenhouse gas emissions, reduce dependence on fossil fuels, and the desire for
more sustainable methods of transportation. The main component of an electric car is a
rechargeable battery, which provides it with energy. By far the most common are lithium-ion
batteries, which have a high energy density and a long service life. These batteries allow
electric vehicles to travel significant distances on a single charge, making them convenient for
everyday use. However, over time, the efficiency of the batteries decreases, which leads to
the need to replace them. In this context, it is important to understand not only the principles
of operation of electric vehicles, but also the features of their batteries.

Electric vehicles can be classified into several types: fully electric, hybrid and plug-in
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hybrids. Fully electric cars run exclusively on electricity and do not have an internal combustion
engine. Hybrid cars combine both an electric motor and an internal combustion engine, which
allows them to take advantage of both types. Plug-in hybrids can be charged from the mains
and provide greater flexibility in use. The principle of operation of an electric vehicle is based
on the conversion of electrical energy into mechanical energy. Electric motors convert
electricity from batteries into the rotational motion required to move the car. During operation,
electric motors demonstrate high efficiency — up to 95%, which is significantly higher
compared to internal combustion engines, which lose a significant amount of energy in the
form of heat.

With the increasing number of electric vehicles on the roads, the issue of accessibility
and convenience of charging is becoming important for both car owners and charging station
operators. An electric vehicle charging station is a device that transfers electrical energy from
a power source to a car battery via a special cable. The principle of operation of the charging
station is based on the conversion of electric current, which can be either alternating or
constant. When using alternating current, the conversion takes place inside the electric vehicle
itself, where the built-in inverter converts it to direct current to charge the battery. In the case
of DC charging stations, this process is carried out directly at the station level, which
significantly reduces the charging time.

The charging process usually involves several steps: connecting the cable to the port of
the electric vehicle, converting the current, monitoring the charging process and completing
the charging. Modern charging stations are equipped with intelligent control systems that
regulate the current and voltage, ensuring the safety and efficiency of the process. They can
also exchange data with the car, which allows you to optimize the charging process depending
on the state of the battery. The installation of charging stations requires careful planning and
consideration of many factors, such as location, availability of the electrical network, types of
connectors and power of chargers. It is important to take into account the needs of users: the
availability of fast charging can be a decisive factor when choosing an installation location. In
this regard, the development of standards and recommendations for the installation of
charging stations becomes necessary to ensure their reliable operation and safety [1, 2].

At the moment, there are three main types of batteries used in modern devices:

Lead-acid batteries are a type of battery that has become widespread due to its
moderate cost, good life (more than five hundred cycles) and high specific power. They are
used in various fields, such as starter batteries in vehicles, emergency power sources, as well
as backup energy sources.

Lead-acid batteries consist of electrode plates made of a lead lattice filled with PbSO4
(lead sulfate) with a binding material. The current carrying strips and battery terminals are also

Il nt ernat ioofn aPlr ojfoeusrsniaoln a |
Ne12(2) — 2024


https://creativecommons.org/licenses/by/4.0/deed.ru|

Professional science applies the Creative Commons Attri bt
https://creativecommons.org/licenses/ by/4.0/4d

made of lead.

The principle of operation of lead-acid batteries is based on the reactions of lead
(cathode) and lead dioxide (anode) in an aqueous solution of H2SO4.

When an electric power consumer is connected, a chemical reaction occurs in which
lead oxide and sulfuric acid react. Lead oxidation occurs. When the battery is discharged, lead
oxide is reduced at the cathode, and lead oxidation occurs at the anode. When the battery is
charged, the reverse process occurs and water is released in reaction with a solution of sulfuric
acid. It can boil due to adverse reactions and lead to battery failure and reduced service life.

This type of battery has the following advantages: time-tested old technology, very low
self-discharge, minimal maintenance, the ability to provide high current output if necessary, ease
of production and low cost.

The disadvantages include: storage only in a charged state, large weight and size,
sensitivity to negative batteries, a limited number of discharge cycles, environmentally friendly
temperatures, low energy consumption compared to other types are dangerous due to lead
compounds.

Nickel-cadmium batteries have been used for more than 15 years. This is almost three
times more than that of lead-acid batteries, whose service life is about 5 years, and in case of
improper operation associated with boiling off the electrolyte - no more than 3 years. Nickel-
cadmium batteries are reliable enough and they are not characterized by boiling, unlike lead-
acid batteries. Also, this type of battery is easier to maintain. Nickel-cadmium batteries are
about a quarter more expensive than lead-acid batteries, but they are more durable.

There are two electrodes in the battery: nickel and cadmium. The nickel electrode
consists of a mixture of nickel hydroxide with a conductive material, and the cadmium
electrode is a steel mesh with cadmium pressed into it. There is a space between the
electrodes that is filled with alkali. A chemical reaction occurs with nickel, cadmium and water
hydroxides, which is reversible.

Nickel-metal hydride batteries were produced in the 1980s to replace nickel-cadmium
batteries. But nickel-cadmium batteries are still used despite the fact that they are gradually
being abandoned, as there is a better alternative.

Lithium-ion batteries, in this type of battery, lithium ions move between the cathode and
the anode, creating a flow of electricity. They have the following advantages: they operate at
temperatures from -20 to +50°C, high density of stored energy and discharge currents,
constant readiness for efficient operation.

However, despite these advantages, lithium-ion batteries have significant disadvantages.
The first is that they have low performance at subzero temperatures. To overcome this
disadvantage, various battery heating systems are used. For example, a heat-protected
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lithium-ion battery with heating elements, which allows the battery to operate at low
temperatures. The second is aging, which causes loss of residual capacity, and the number
of charge—-discharge cycles does not correlate with the life of a lithium-ion battery.
Temperature and age have a greater influence: with short and continuous charge-discharge
cycles and cooling or heating, in cold conditions, a lithium-ion battery can withstand from 1000
cycles to 3000 cycles.

After a few years, the used batteries of electric vehicles can no longer meet the
requirements of electric vehicles, for example, such as the range of travel on a single charge.
Some manufacturers change the battery of electric vehicles under warranty when the residual
capacity reaches 60% or lower, but there are examples of replacement at 60-70%.

The main part of the installation for optimizing the operation of electric charging stations
of electric vehicles are used rechargeable batteries of electric vehicles. According to the
regulations of car service stations, the battery is replaced when the residual capacity reaches
60% or lower, this capacity value is not enough for full operation of the electric vehicle, but
the battery life is exhausted by less than half, which is enough for the installation to work. This
allows you not only to have a guaranteed battery supplier, but also to develop and use a
standard battery installation and connection solution, since all cars use the same battery
model [3].

Next, an installation solution was developed: the batteries are located in a special rack
one above the other in three pieces, the vertical supports are 6 reinforced metal profiles with
a height of no more than 1.7 meters. The profiles are mounted on a metal plate from below.
Batteries are installed between horizontal reinforced metal profiles, which are mounted to
vertical profiles using consoles, on a metal plate to simplify their replacement. The appearance
of the racks is shown in Fig.1. All metal parts are treated against corrosion by hot-dip
galvanizing.
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Figure 1. Racks with rechargeable batteries.

According to the Autostat agency, at the moment all passenger electric vehicles have an
average battery capacity of 51.5 kWh. But given that the field of electric transport is rapidly
developing, and the consumer has a clear request to increase the capacity of batteries so that
it is possible to travel long distances on a single charge, the average capacity value will grow,
approaching the value of 60 kWh.

With the expectation of an increase in the statistical average value of the capacity of new
batteries, the capacity value of 39.4 kWh is approximately 66%. It follows from this that in
order to fully charge an electric vehicle with a capacity value of 60 kWh, the operation of two
used batteries is necessary. On average, 3 electric vehicles will be able to charge in 4 hours
of operation, so 6 batteries are needed. This is the first criterion for determining the number of
used batteries in the installation. The second criterion was the maximum power output from
the charging station, and the amount of time during which this power will be output [4].

Based on these two criteria, it was decided that 2 racks or 6 used batteries are needed
to optimize the operation of one EHS.

Il nt ernat ioofn aPlr ojfoeusrsniaoln a |

10
Ne12(2) — 2024


https://creativecommons.org/licenses/by/4.0/deed.ru|

Professional science applies the Creative Commons Attri bt
https://creativecommons.org/licenses/ by/4.0/4d

Figure 2. Charging station "FORA EZ-DC-1x50"

Figure 2 shows a block diagram of the distribution of electrical energy between two racks
with rechargeable batteries belonging to one EHS. Such a solution may be typical, and
depending on the number of EHS, the number of racks will change in accordance with the fact
that 2 racks with rechargeable batteries are needed for one 50 kW charging station. To charge
the used batteries, the rectifier of the electric charging station is used, since it is already
designed for the parameters necessary for charging electric vehicle batteries.

From the point of view of thermal power engineering, the use of spent lithium-ion
batteries allows not only to reduce the load on generating capacities, but also to increase the
overall efficiency of the power system due to heat recovery. During the charging and
discharging of batteries, heat is released, which is usually dissipated into the environment and
lost. However, with the help of modern thermal management technologies, this heat can be
used for space heating, water supply or even for industrial processes, which further increases
the enerqy efficiency of the installation [5].

In addition, optimizing the operation of charging stations using such installations helps
to reduce fluctuations in the power grid, providing a more stable and high-quality power
supply. This is especially important in the context of the growing number of electric vehicles
and, accordingly, the increasing load on the power grid.
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Thus, the integration of spent lithium-ion batteries into the infrastructure of charging
stations allows not only to improve the economic efficiency and environmental friendliness of
the stations, but also to provide additional advantages in terms of thermal energy optimization,
which makes this area very promising for further development and research.
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at the Technical University. Current state of the art, experience and
perspectives
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Abstract. A constant increase in the level of pedagogical competence of foreign language lecturers, the search for
new ways to motivate pegtraduate students, the use of individual learning trajectories and clgperation with scientific
advisors are the important elements of the foreign language teachinglatgwstic universities. The current state of affairs
in this area is presented: applied teaching methods, the results of the applicants motif@toariering the PhD course
and some ways of teaching methods intensification are proposed.

Keywords: foreign language teaching, technical universities, methodological competetaelatge educational
technologies, modular system, interdisciplinary aygmh.

PeueHzeHT: CarntoB Pamunnb ®apratoBuy, KaHOMAAT TEXHNYECKUX HayK, OOLEHT,
3amMecTuTeNb gupekTopa no Hay4Hon pabote B OO0 «Hay4Ho-nccneposaTenbCKuin n
NPOEKTHbIN UHCTUTYT 3KONIOrMYecKnx npobnem», r. OpeHbypr

Theoretical background. The Foreign language course belongs to the educational
component of the program of study in postgraduate studies and is aimed at preparation for
passing the candidacy exam. Undoubtedly, legislative changes have affected the process of
teaching foreign language in the postgraduate program of technical universities. During these
years the lecturers of the foreign languages department of our university have repeatedly
improved educational programs, analyzed the problems facing the teaching of foreign
languages in postgraduate studies and tried to find ways to solve them, offering new
approaches to teaching students of the third stage. This diverse, time and strength consuming
work inevitably makes teachers increase and improve their level of professional pedagogical
competence.

Of all the variety of definitions of professional pedagogical competence presented in
modern pedagogical literature, the methodological competence of higher education teachers
comes first [1; 2].

Il nt ernat ioofn aPlr ojfoeusrsniaoln a |

13
Ne12(2) — 2024


https://creativecommons.org/licenses/by/4.0/deed.ru|

Professional science applies the Creative Commons Attri bt
https://creativecommons.org/licenses/ by/4.0/4d

The purpose of this article is not to assess the level of methodological knowledge and
skills of teachers preparing graduate students for the PhD exam in foreign language, but it
seems appropriate to us to give the definition of methodological competence, based on which,
the prospects for the development of the teaching process become much clearer.

Methodological competence is an integrative characteristic of personality, reflecting the
systemic level of possession of methodological knowledge, the ability to diagnose the results
of achieving the goal of training, to design methods and technologies of training, to master
innovative technologies, to select innovative content of training, to monitor the results of
training and the quality of educational activities [3].

In general, we support the basic and rather general definitions of this competence. We
also believe that it is the absence of rigid boundaries delineating the personal-professional
characteristic of a teacher that provides an opportunity to respond flexibly to the changes
taking place in the system of higher education, not to remain oblique and to search for new
ways to motivate graduate students to learn foreign languages.

Undoubtedly, the essence of the definition is influenced by the discipline being studied,
in our case it is a foreign language. It is well known that the methodology of teaching foreign
languages occupies a special place. We can define the methodological competence of a
foreign language teacher as an integrative quality of a teacher's personality, which reflects the
result of professional methodological training, professional and personal aspects, and
professional experience [4]. Methodological competence of a foreign language teacher is
expressed in the ability to effectively influence the students based on the synthesis of
professionalism, creativity and art.

Practical background. In the process of preparation for the candidacy (PhD) exam, a
huge professional and methodological experience in this area of teaching has been
accumulated. Nevertheless, there are new tasks in the development and transformation of
higher education system, which urgently require self-assessment of scientific and
methodological activity. It is necessary to be ready to choose innovative teaching methods
and technologies, to realize their professional potential, to identify areas for professional
growth.

At present, foreign language teaching at the Higher School of Technology and Energy
of Saint Petersburg State University of Industrial Technologies and Design (HSTE SPb SUITD)
is a multidirectional work. For the most part, graduate students who have completed the
foreign language-training course have the necessary knowledge, skills and abilities. We greatly
convinced this is in no small measure facilitated by the high level of professional competence
of teachers.

Il nt ernat ioofn aPlr ojfoeusrsniaoln a |

14
Ne12(2) — 2024


https://creativecommons.org/licenses/by/4.0/deed.ru|

Professional science applies the Creative Commons Attri bt
https://creativecommons.org/licenses/ by/4.0/4d

Unevenness of the level of knowledge of foreign language in the group of
postgraduates makes the teacher with the necessity individualize the approach of teaching
taking into account the personal characteristics of postgraduates. At the low level of
knowledge of some graduate students, it is rather problematic to prepare them for the
candidacy exam, with the learning process taking 7-8 months. Therefore, the first semester of
training is devoted to the actualization of foreign language knowledge and includes phonetic,
grammatical and lexical modules.

At this stage various technologies are applied and first of all, ensuring individualization
of classes, use of individual learning trajectories, activation of postgraduate students
extracurricular independent work on the basis of the textbooks, Internet reserves, training texts
and exercises, as well as using the Moodle platform.

In the second semester, the work on scientific literature is carried out. There is also the
formation of professional communicative competence: providing oral speech orientation of
classes, modeling real situations of communication, writing business letters, creating
annotation of articles and abstracting large volumes of scientific literature, using language
clichi s when creating an abstract of articles on the scientific direction of the graduate student

A personal oriented approach in teaching graduate students is also used in preparing a
PowerPoint presentation on the topic of dissertation research and in preparation for their
participation in the conference "Dialogue of Generations" in foreign languages, which is held
annually at the HSTE SPb SUITD. Teachers of the foreign languages department write joint
scientific publications with graduate students, which are then posted at the RSCI. This is a
full-fledged joint work, and not just a translation activity on the part of the teacher. This
conference is held in the middle of the second semester and graduates have already gained
the necessary level of both language competences and special terminology. Moreover, at this
time, the students together with their scientific advisers have already ratified not only the trend
of their research but also the name of the research works that is why their presentations and
the articles are due to the point.

Motivation study results. In general, we observe that the majority of the post-graduates
become more motivated in foreign language study in the middle of the second term. To clear
up the reasons of such situation - whether it is connected with the approaching PhD exam or
with the changing of their minds and understanding the necessity of foreign language study -
we decided to carry out some kind of investigation. We presumed that the results of our work
would show us whether the teaching approaches and techniques we chose help increase the
motivation of the students or we should make some changes in the mode of teaching.

We are convinced that it is impossible to improve the level of foreign language
proficiency of post-graduate students without motivating them. There is a sufficient amount of
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research in the scientific literature on the motivation of students. Many authors emphasize that
this aspect is underestimated when teaching graduate students a foreign language at a
technical university [6].

In the process of training graduate students of technical universities, an important role
in increasing motivation is assigned to interdisciplinary relations, which is due to the following:
the constant interdisciplinary relationship of specialized subjects with a foreign language leads
to increased interest in the future professional activities of graduate students. As an example
confirming this point of view, we present the results of a study conducted at our department.
Upon admission to graduate school, applicants were interviewed about the motives for their
admission. Almost everyone noted that the main motive was direct career advancement and
future promotion, and only 10% of the respondents set themselves the goal of direct
interaction between their activities and scientific work.

This state of affairs once again emphasizes the need for interaction between teachers
of the department of foreign languages and scientific supervisors of graduate students. There
is also a reverse example of interaction between the special departments lectures and the
department of foreign languages lectures. So in the course "Methodology of research and
methods of writing a dissertation", in Section 1. "Methodology of scientific research", topic 2
contains the following: "...Methods of working with information sources and scientific
literature.... A review of developments on the topic of dissertations in foreign scientific texts
working in a similar field of research to the applicant. Formation of a list of scientists in Russia
and in the world who are engaged in work in the field of dissertation".

Month before the PhD exam in foreign language we interviewed the students again
asking about their motivation of PhD studies. The results were slightly different from the first
interview. This time the same 10% of the students continued thinking about their career in the
sphere of scientific field, but almost 75% underlined the necessity of studying foreign language
for their career promotion.

Conclusion. We observed the current state of the arts in the course of a foreign
language studying at the post-graduate course at HSTE. What are the prospects for the
development and improvement of the quality of scientific and scientific-pedagogical personnel
training in graduate school?

In addition to the methodological techniques discussed above we can propose the
following possibilities, which should be considered as a logical continuation, expansion and
deepening of the professional and methodological techniques already used at the HSTE
department of foreign languages:

¢ increasing the motivation of graduate students to study a foreign language;

¢ wider use of computer technology;
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e participation of future scientific supervisors in the work of foreign language entrance
exam commission;

¢ improving the language culture of teachers of specialized departments, not only in the
form of their participation in the HSTE “Dialogue of Generation” conference in foreign
languages, etc,

It is possible to intensify significantly the process of foreign languages teaching in
graduate schools of non-linguistic universities while developing and expanding the
possibilities of professional competence of teachers, applying modern teaching technologies,
using the experience of colleagues and a flexible modular system of postgraduate education.
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PeueHseHT: CarntoB Pamunb dapratoBud, KaHANOAT TEXHUYECKUX HAYK, OOLEHT,
3amMecTuTeNb gupekTopa no Hay4Hon pabote B OO0 «Hay4Ho-nccneposaTenbCKuin n
NPOEKTHbIA UHCTUTYT 3KONIOrMYeCcKnx npobnem», r. OpeHbypr

The vast distance traveled from the idea of the sacrament of sacred texts containing
divine meaning (which imposed a strict prohibition on any deviation from the words of the
scriptures) to the modern and difficult-to-grasp multiplicity of approaches to the study and
interpretation of any texts cannot but amaze. The inviolability of divine messages did not
exclude attempts to comprehend their innermost meaning, and therefore, since ancient times,
the interpretation of sacred texts has fascinated the best minds of mankind. The Indian Vedas,
created many centuries before our era, became the first monument, the study of which was
perceived as a matter of primary importance; the slightest deviation from what was written in
the Vedas was considered fraught with terrible consequences. The collection of ritual and
magical texts of the ancient Egyptians, the Books of the Pyramids, also created long before
our era, refers to phenomena of the same order, and in both cases the interpretation of the
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texts resulted in the accumulation and deepening of knowledge about the language. In early
Christianity, discrepancies in the interpretation of divine revelations caused painful intra-
church conflicts; the further development of theology invariably led to zealous attention to the
problems of the language of religious texts. By the twentieth century, hermeneutics, as an
artistic interpretation of biblical texts, was firmly embedded in the orbit of philosophy and
linguistics.

It is obvious that interest in language has existed for thousands of years; this article sets
a very modest task: to trace the manifestations of this interest within the limits of only one
twentieth century.

The turn of the twentieth century became an important milestone in the history of
mankind, marked by drastic changes that, with the light hand of the American philosopher and
author of works on the history of science, T. Kuhn, were called scientific revolutions. Using his
terminology, we can talk about the third revolution in cognition, that is, the "Einsteinian"
revolution in natural science in the late nineteenth and early twentieth centuries. It is followed
by the scientific and technological revolution, which dates back to the 50s of the last century.

How are these stages of great upheavals, mainly in the field of natural science and
technical knowledge, related to linguistics? The facts show that there is a connection; in any
case, it is difficult to explain the coincidence of the cardinal changes in linguistics with the
revolutionary changes in natural sciences and technology by chance alone; the reasons for
such coincidences are undoubtedly deeper.

The first stage of fundamental changes in the evolution of linguistics in the 1920s
coincided with great discoveries in the field of non-humanitarian sciences. In this regard, it is
enough to recall, for example, the emergence of the theory of quantum mechanics in the same
decade and much more.

This stage in the development of linguistics is associated with the awakening of
scientific interest among philosophers in natural language as a priority object of research. At
that time, analytical philosophy received an impetus for development with its relentless
attention to the logical clarification of language, its contradictions and paradoxes. For the
Austrian philosopher L. Wittgenstein, language means the limit of thinking. Thinking "behind"
language, according to him, simply does not exist, and therefore clarity of language is the
highest value.

Nowadays, linguistics, which has become the "progenitor" of many related branches of
knowledge, is able, together with them, to provide a large number of various tools designed
to make the learning process of native or foreign languages more effective. Familiarization with
the history of the emergence of such "subsidiary" sciences in the twentieth century can be
useful and instructive, and it may even make it possible to better understand one's own
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pedagogical experience. According to the fair remark of T. According to Kuhn, "the fact that
scientists are usually not interested in and do not discuss the question of what gives legitimacy
to particular problems and solutions leads us to believe that they know the answer to them at
least intuitively" [1, p. 82].

A brief overview of the trends in linguistics that bear the stamp of novelty and first
declared themselves in the twentieth century allows us to identify three stages of its
development: new areas of research either appeared, separated from linguistics and gained
independence; - or these new areas entered a new stage of their development. For linguistics,
four decades have become such times of rapid change: the 20s, 50s, 70s and 90s.

The 1920s should be considered the first significant stage in the evolution of linguistics
in the last century. This decade can be rightfully considered the time when irreversible
qualitative changes took place in the science of language. Linguistics as the science of
language has become the epicenter of numerous studies, and new branches of knowledge
have begun to rapidly branch off from it. However, this phenomenon cannot be considered
something exceptional, it is noted that it was then that the boundaries between many fields of
science began to thin out.

The interest in natural languages in their connection with social phenomena marked the
beginning of the formation of such a science as sociolinguistics. The ideas of the social
conditionality of language date back to the 1920s, although the term sociolinguistics itself was
introduced only in 1952, when linguistics entered the second stage of transformation. This
interdisciplinary discipline studies problems related to the social nature of language, its role in
society, as well as the possibilities and limitations of the impact of social factors on language.

The forerunners of sociolinguistics were such outstanding Soviet scientists as I. A.
Baudouin de Courtenay with his "revolutionary" theory of the immutability of the differences
between written and oral speech and the resulting requirements for a different approach to
them; E. D. Polivanov, a student of Baudouin de Courtone with his reasoning that the pace of
linguistic evolution depends on the pace of development of society, although language always
lags behind social changes in its changes; L. P. Yakubinsky, another student of Baudouin de
Courtonnay, who in the 1920s published a number of articles containing a sociolinguistic
analysis of the Russian language. F. Bruno in France, A. Seche in Switzerland, J. Vandries in
Belgium, B. Gavranek in Czechoslovakia also have a number of fruitful ideas, without which
modern sociolinguistics could not exist.

Like any interdisciplinary branch of knowledge, sociolinguistics sets goals for itself, the
achievement of which provides an arsenal of tools for one or another of the "ancestral
disciplines". Thus, linguistics provides an orderly understanding of the features of the official
and unofficial aspects of communication, a set of rules for the use of etiquette formulas and

Il nt ernat ioofn aPlr ojfoeusrsniaoln a |

20
Ne12(2) — 2024


https://creativecommons.org/licenses/by/4.0/deed.ru|

Professional science applies the Creative Commons Attri bt
https://creativecommons.org/licenses/ by/4.0/4d

stable expressions, and an understanding of the meanings of phraseological units. Without
knowledge of these layers of linguistic culture, sociology cannot successfully explore
communication barriers.

Various research directions have been formed in sociolinguistics: synchronous
sociolinguistics studies the relationship between language and social institutions, diachronic
sociolinguistics is interested in the relationship between the development of language and the
development of society. Macro sociolinguistics analyzes linguistic processes in large regions,
states, or large social groups; micro-sociolinguistics analyzes these processes in small groups.
Some studies are theoretical, while others are experimental.

Practical sociolinguistics, which focuses on the process of teaching native and foreign
languages, deserves special attention from foreign language teachers. This includes works
devoted to the problems of borrowing and interference of various elements of languages.

In the 1920s, interest in natural languages led to the appearance of works in which ideas
were formulated that served as a breeding ground for the emergence of structural linguistics.
This is primarily about the works of the Swiss linguist F. de Saussure. Noting the difference
between the act of speech and the system that generates it, de Saussure gave a dominant
place to the system, which he focused on studying.

According to the classical "encyclopedic" definition, structural linguistics is a set of
views on language and methods of its research, which are based on the understanding of
language as a sign system with clearly distinguished structural elements and the desire for a
strict description of the language. Structural linguistics got its name due to its special attention
to the structure of language, which is a network of relationships between elements of the
language system that are ordered and hierarchically dependent within certain levels. There are
three stages in the development of this science, and chronologically these stages coincide
with the same time frame, the importance of which for the evolution of linguistics, we have
already noted.

The first stage, dating back to the 1920s, is associated with a prevailing interest in
exploring the role of connections between the elements of the language system.

The second stage, dating back to the 1950s, is characterized by an increased interest
in the substantive side of language and work with its dynamic models; comparative historical
linguistics also borrowed methods of structural linguistics.

The third stage marks the wide scale spread of structuralism ideas in the 70s, which
find application in psycholinguistics, sociolinguistics, and other areas of the humanities. We
can talk about the weakening of its influence since the 80s.

At the very end of the 1920s, there was an increased interest in the peculiarities of the
use of terms in different languages, which eventually led to the emergence of terminology as
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a separate body of knowledge within the framework of general linguistics. Currently, there are
two main areas of research in terminology: on the one hand, theoretical terminology, focused
on the study of the ways of the emergence and use of special vocabulary, on the other -
applied terminology, engaged in optimizing the use of terms in various fields of knowledge.

The important place given to the study of terms in Russian science is evidenced by the
fact that more than 2,000 dissertations have been devoted to it. Soon after, in the 70s,
terminology declared itself as an independent field of linguistics, and it, in turn, began to be
divided into separate areas of research; this process is steadily developing. For example, we
are currently witnessing, not without the influence of cognitive linguistics, the formation of such
a new field as cognitive and communicative terminology with its interest in identifying the role
of terms in scientific cognition.

Foreign language teachers have long noted the importance of terms for the proper
formation of skills for adequate translation of technical texts; clarifying the scientific
foundations of the thought process associated with this aspect of language teaching is
certainly timely and can be beneficial.

The time of the emergence of applied linguistics is considered to be the same 20s,
which were the most important for linguistics. The main area of interest of this science is the
optimization of language functions, whether it is a communicative function (that is, work on
improving translation theory, theory and practice of teaching native and foreign languages,
creating artificial languages) or a social function (justification of language policy theory of
influence, political linguistics).

Responding to the needs of practice, in the 50s, applied linguistics moved to a new
stage of its development, it firmly established itself among other humanities, introduced into
its everyday life the achievements of many disciplines related to linguistics in one way or
another.

As we mentioned above, the second stage in the evolution of linguistics should be
considered the 50s. During these years, the generative linguistics of the American linguist
Chomsky emerged, who set himself the task of creating a theory of language using the
methods of natural sciences as a model and resorting to rigid formalization. In his own way,
he solves an important question for any teacher about people's language abilities; in his
opinion, these abilities can be studied using mathematical modeling. In his opinion, such
abilities are based on an innate and biologically determined component. At the same time, in
the 50s, for the first time they started talking about psycholinguistics as a science of language.
The interest not so much in language itself as in speech activity at that time opened up a new
promising area of research for scientists.
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Russian psycholinguistics was formed in the 70s, when there was a need for theoretical
understanding of important practical tasks, such as optimizing the process of a foreign
language learning. It was then that the works of the Soviet psycholinguist A.A. Leontiev created
a semantic model of linguistic knowledge acquisition used in teaching a native or foreign
language. Psycholinguistics was primarily interested in the process of creating and perceiving
linguistic signs in human consciousness. Studying this process requires considering how
language manifests itself in consciousness from the point of view of linguistics and psychology
in their complex unity. Psycholinguistics still lacks its own unique terminological apparatus. In
this regard, it uses the terms of linguistics and psychology, so the shift in the focus of the
analysis depends on the choice of a more linguistic or psychological perspective.
Consequently, there are different interpretations of the term psycholinguistics. To properly
evaluate the work in this discipline, it is necessary to take into account both the features of the
historical period of the study's appearance and the scientific direction to which a particular
study tends.

For teachers of foreign languages, the works of the Soviet psycholinguist A.A. Leontiev,
which are fundamental to our science, are of particular value. In the 70s, in the decade when
the third stage of major changes in linguistics began he developed a model for the assimilation
of linguistic knowledge in learning a foreign language. In such a discipline as cultural
linguistics, which finally developed in the 70s, the object of research is the relationship and
interaction between culture and language and its subiject is the linguistic picture of the world.
The linguistic picture of the world, in turn, includes a set of knowledge about the world,
reflected in vocabulary, phraseology and grammar. The research focuses on the linguistic
personality in its aspect, as it appears to us in language and through language. If cultural
linguistics is a theoretical discipline, then linguistics, which is close to it, has a different focus
and is a practical academic discipline.

Mathematical linguistics is not exactly a close relative of linguistics; it is rather its
descendant with a large share of someone else's blood, because it is no coincidence that the
Department of mathematics lists this branch of knowledge. The Encyclopedia defines
mathematical linguistics as a mathematical discipline that owes its origin to the need for a
stricter definition of concepts and develops a formal apparatus for describing the structure of
natural and some artificial languages. The time of the birth of mathematical linguistics, the
science at the junction of mathematics and linguistics, is considered to be the 20s, while the
final formation of science dates back to the 50s, in other words, the successes in this science
coincide with the first and second stages of changes in linguistics.

The mathematical description of language is based on F. de Saussure's idea of
language as a mechanism functioning through the speech activity of its native speakers. This
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view made it possible to develop a purely formal apparatus for describing natural languages.
To study the work of such a "mechanism", mathematical linguistics has attracted a whole
arsenal of methods borrowed from other branches of science: algebra, theory of algorithms
and theory of automata, set theory, statistics, mathematical logic, probability theory. The use
of mathematical methods makes it possible to compile frequency dictionaries, explore the
compatibility of linguistic phenomena, and study the processes of speech generation and
perception.

Summing up the results of the research, we come to the conclusion that when
assessing the consequences of the paradigm shift in science (the "Einstein" revolution of the
late nineteenth and early twentieth centuries, the scientific and technological revolution of the
50s, changes in the approach to research objects in the 70s), the main attention was paid to
breakthroughs in the field of natural sciences and related scientific and technical
achievements. However, even a cursory review of the periods of mass emergence of new fields
of knowledge accumulated during the twentieth century shows the temporary connection of
linguistics with disciplines very far from it.

Thus, the 1920s marked the birth of analytical philosophy with its interest in natural
language; in sociolinguistics, it was the time of the formation of fundamental ideas; in structural
linguistics, it was the first of three stages of development; in terminology, it was the time of
empirical searches for the specifics of terms in language; applied linguistics reached the level
of formation of new research directions at that time.

In the 1950s, the world was flooded with new discoveries and inventions: electronics,
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