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VIDEO GAMES AS A NEW FORM OF ART AND MODERN ENTERTAINMENT
INDUSTRY
Akhmetzyanov K.M.

Scientific advisor: L.E. Urmanova, senior lecturer
(Kazan National Research Technical University named after A.N. Tupolev)

The purpose of this work is to analyze the future of video games as an art form and to research
the effect that technological advancements have on the art spectrum.

In order to understand the future of video games as a form of art it is necessary to give a
definition of what is considered to be a “video game”. Video game is a game played by
electronically manipulating images produced by a computer program on a monitor or other display
[1].

Video games were created as a technology in late 1940s, thanks to the advancements of analog
computers. The earliest example of a video game comes from 1947 — a "Cathode-ray tube
amusement device" was filed for a patent on 25 January 1947, by Thomas T. Goldsmith Jr. and
Estle Ray Mann. Being constructed on the basis of radar display technology, it consisted of an
analog device allowing a user to control the parabolic arc of a dot on the screen to simulate a
missile being fired at targets, which are paper drawings fixed to the screen [2].

From the beginning of their mass spread in 1970s and up to late 1990s video games were seen
as nothing more than a pointless entertainment aimed (mostly) at children. It is important to notice,
that cinena was also originally viewed as a pointless entertainment, only with the development of
sound films and the rise of story-driven movies the social view of film industry started to change.
Similar to the situation with film industry, the development of the 5" generation of video game
home consoles in late 1990s led to the rise of story-driven games, that both “looked and felt similar
to movies”, as was stated by many video game journalists at the time. One of the most popular and
critically acclaimed examples of that is 1998 “Metal Gear Solid”, released for 1994 “PlayStation”
home console developed by Sony Corporation, — a stealth-action game with a movie-like directing
and a plot that touched a lot of really serious social themes, such as pointless violence and «grey»
morality of war.

Such popularita/ of story-driven video games could not be possible without the technical
advancements of 5" generation video game home consoles. The aforementioned “PlayStation” was
the first affordable home console to provide full 3D graphics and game process (utilizing vector-
based graphics and allowing three-dimensional movement in 3D environment), marking a new age
of 3D games. Its system was based on 32-bit RISC CPU, handling calculations of in-game physics
and logic, as well as coordinating the placement of polygons and their transformations in 3D
environment via Geometry Transformation Engine. The 32-bit Toshiba GPU was responsible for
displaying of graphics, control of framebuffer, and drawing of polygons and textures. Compact
Discs, used as a storage devise for games, could store up to 660 MB of information, which allowed
for usage of High-Quality music and voice clips as well as full-motion video in games. These
technologies made it possible to create believable in-game cinematic scenes, filled with voiced
dialogues between the characters, and through that allowed for creation of more story-driven video
games [3].

From this point video games were increasingly recognized not only as mindless entertainment,
but also as a way of conveying interesting ideas and talking on serious topics. In other words, video
games started to be seen as an actual medium of art.

Video games, as a narrative-driven fiction, have a huge benefit in immersing the player into the
narrative compared to more traditional media, such as films or literature. It is much easier to
associate yourself with the protagonist of the story if you have direct control in his decisions, which
only video games can provide; and such association helps creating the suspension of disbelief,
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which is crucial for most of fictional media. Direct responding to player’s actions is an incredibly
strong instrument in the hands of a talented director.

The 2015 “Undertale” is a vivid example of that. This low-budget game developed by (mostly)
only one person — an American programmer and composer Toby Fox, exploded in popularity upon
its release and won the 2015 “Best Game Ever Contest” — users’ choice award of GameFAQs — the
respected online video game news portal. The key to that was its well thought-out story that not
only could be changed drastically by player’s actions, but also had the player themselves (as an
actual person, playing the game) as its main protagonist and used this plot point to make a statement
on humanity’s obsession with controlling the life of whole worlds, both fictional and real. A story
like that simply couldn’t be told in any other forms of fiction. The case of “Undertale”, a game
created via Game Maker — a software allowing users with minimal programming knowledge to
create their own games, proves that the development of software and hardware computer
technologies not only leads to creation of more cinematic high-budget video games but also to the
whole process of game development becoming easier for independent creators with unique artistic
vision, which itself leads to the development of video games as a form of art.

Video games in the last decade suffered the same problem as many other forms of modern pop-
art — the globalization of market and high profits led to the rise of high-budget mass market video
game franchises that lacked almost any form of art expression and were a product of corporate
design aimed not at providing ideas, but at appealing to mass audiences. The same had happened
earlier with film industry and even popular literature, but it seems that the public once again strives
for more auteur media, and the rise in popularity of indie games (created by independent
developers) in the last few years shows exactly that. The big players of the market have already
started responding to the trend: high-budget video game projects are now more often being directed
by individual creators with unique artistic vision. A vivid example of that is 2019 “Death
Stranding” directed by Hideo Kojima, creator of previously mentioned “Metal Gear” series. This
unique, almost “art house” video game is a highly expensive artistic experiment of an individual
author, starring famous film actors, such as Norman Ridus and Mads Mikkelsen and even an Oscar-
winning film director Guillermo del Toro. Such inclusion of film stars and even famous directors
not only in this particular project but in many other video games in the last 10 years shows that
video games are truly being recognized as a respected form of art in possibly the most influential of
art community. And recent often cases of big companies providing independent artist with resources
and high budgets for their creations possibly marks a new age of auteur video games, similar to the
age of “New Hollywood” in 1970s.

Considering all of the above, it is safe to say that video games not only have a future as a
respected form of art, but also have a chance of being the most successful of all the other mediums
in that regard, and the continuous technological developments of computer science, that led to
creation of this media as a whole, are and will be directly responsible for its bright future.
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Nowadays, it is the age of information technology, almost everything can be done without
leaving home, which is why in recent years people have been beginning to learn new methods of
"making money" from home, one of them is, as they call it, "investing”. However, what is the
problem, because nothing terrible will happen if an ordinary person opens a brokerage account,
buys some stocks, and waits?

In fact, not everything is as harmless as it looks at first glance. When a person opens a
brokerage account for the first time in his life and makes his first deposit, he does not know how the
exchange works, what is diversification or even elementary risk control. A newly minted investor
simply clicks on the shares of a conditional company and buys them, while not even knowing
whether he bought them with or without leverage, he begins to wait, as everyone around him tells
him, and now, having received his first profit about 10%, the person is delighted. And this is where
"gambling addiction" begins, a person is inspired, he wants to earn more, small money begins to
pour into the account (5 average salaries of the average resident of Russia), but he is already
unlucky and he is in the red zone, and at this moment gambling addiction is already playing with
full colors, loans, cars, real estate, and so on to zero. At the same time, a person does not study,
does not get new experience, he does not learn to earn money, he simply loses it.

However, it is still unclear how an entire company can suffer from one person or, on the
contrary, get out of debt. Of course, one person cannot, but over the past two years, more than 10
million such "investors" have been registered who cannot distinguish a stock from a bond. The
simplest example is GameStop-a company that suffers losses every year made 1000% in a week,
just one brave trader encouraged non-investors to buy, thus a Short squeeze occurred and all funds
that "played for a fall" lost a huge amount of money, and GameStop received a rush of funds.

There is no doubt that investment is a casino, whether a qualified investor or not, as an example
has shown, no technical analysis, diversification and other investor tools will help, because
everything is decided by the human factor.

I conducted a study of the Tinkoff pulse social network for investors, mostly inexperienced
investors and newcomers sit there, and they just teach each other investments without understanding
what it is. So, the average minus of the investment portfolio out of 10 portfolios was in the region of
20 average salaries of a Russian. And money is leaving the Russian market, because 90% of
negative portfolios have received their minus on many liquid foreign companies. And this has a
negative impact on the Russian economy. In fact, Russian blue-chip stocks (top 10) are quite
profitable.

I conducted an investigation among my generation and among the older one. The older
generation believes that it is possible to make money on investments, but when asked why they do
not do this, they argue that they do not know how to do it. In total, 72% believe that investments are
profitable, and 28%, respectively, think that this is a financial pyramid.

The younger generation, however, thinks a little differently, almost 55% (12 people) believe
that investing is not a gambling game; moreover, 80% of those who voted have a brokerage
account. 45% believe that this is a gambling game and 10 people have had a bad investment
experience, where they lost impressive amounts.

In conclusion, | would like to add that the money that the younger generation is losing is
actually like a food chain: losing money now = not deferred money for the future = not advanced
qualifications in time (unpaid additional courses) = illiteracy of the population=low level of
happiness and low GDP indicators in the country = shortage of specialists. Moreover, most of the
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large companies in Russia will lose investors who care about the fate of their country and the large
companies in it, which in fact provide everything they need every day. After all, such a situation as
with GameStop may happen more than once, but it will happen in a completely different direction
and will have completely different consequences.

The problem is actually easily solvable, but only at the level of legislation: it is enough just to
allow only qualified investors to bid, who will not cause chaos and know about all the subtleties.
But this is not profitable for banks, because they provide brokerage services for a commission from
the transaction, and this is a good amount, because the volumes are always large.

The problem will be solved only when 1 tell people the real problems of trading and all the risks
associated with investments
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THE INFLUENCE OF MEDIA VILENCE ON YOUTH
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The article analyses the impact of media abuse on young people, the reasons for its high
efficiency, and the possible impact of media violence levels on personality. The model approach to
destructive influence of media abuse on young people is considered.

Today the mass media play a vital role in the life of society, performing an ideological function,
influencing people’s worldview, and motivating their behavior. However, morality and humanity,
culture and ethics in the media have faded into the background. More and more often, scientists,
sociologists, and the consumers of media products themselves speak of “the birth of a new evil of
the media” — media violence.

Obviously, media violence has the greatest impact on a socially immature person who does not
have sufficient life experience, a stable worldview and a clear understanding of the social
expediency of normative behavior, that is, on children and adolescents. Throughout the XX-XXI
centuries, this topic is one of the most pressing and urgent social problems.

But before analyzing the aspects of the media violence impact on young people and the
consequences that it entails it would be logical to define what the concept of “media violence”
means. The dictionary of terms of aggression by D.V. Zhmurov gives the following definition:
«Media violence is an auditory, visual or other interactive depiction of scenes of cruelty and
aggression» [4].

Interactivity implies the psychological relationship of the individual with virtual objects and
entities. This connection can manifest itself in the form of emotions, experiences that enhance the
availability of consciousness to destructive ideas. In this case, the specified relationship will be
passive, that is, the role of the subject is limited to observing acts of aggression, but not to their
implementation.

Television programs evoke a wide range of reactions and emotional responses in people, since
each person has a unique set of psychological characteristics. Each individual viewer perceives
violence in the context of the TV show genre and personal preference based on life experience.
Nevertheless, researchers have documented the universality of the viewer's reaction to media
violence, regardless of his individual differences, since the reaction is caused by the attraction of
involuntary attention. Viewers often experience similar negative effects when viewing violent
scenes in a specific context.
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Sociologists have identified five key contextual components that increase viewers' susceptibility
to the negative effects of media violence:

1. the perpetrator is an attractive role model;

2. violence seems justified;

3. retribution does not follow the violence (criminal acts do not cause repentance, are not
condemned, are not punished);

4. the victim of violence bears minimal damage;

5. the scene of violence is perceived by the viewer as realistic.

Scientists distinguish between three levels of possible impact of media violence on a person.
These levels are behavioral, affective (emotional) and cognitive. Let us take a closer look at each of
these levels:

1. Behavioral Impact. The essence of this influence lies in the fact that viewing the scenes
containing violence affects the behavior and general psychological state of a person. There are five
main categories of behavioral effects:

« catharsis — is the most harmless or, in some cases, even useful for the viewer. The catharsis
mechanism allows viewers to give a safe outlet to their aggressive feelings and emotions by
watching scenes of cruelty, which allows them not to bring violence to life;

« excitement — while watching scenes of violence, the viewer experiences emotional excitement,
which is partly physiological in nature;

« imitation — imitation of the behavior patterns seen on the screen;

« desensitization — with regular viewing of violent scenes, viewers become less susceptible to
violence on the screen and more readily accept violence in real life;

« disinhibition — explained by the viewer's habituation to viewing scenes of violence and
cruelty, justified by the situation or sanctioned by the society itself, which leads to a decrease in the
effectiveness of public sanctions and norms against the commission of violations [2].

2. Affective impact. Viewing scenes of violence elicits an immediate or long-term emotional
response from the recipients. The spectrum of reactions is wide enough — from the loss of self-
control to nightmares. Very young children experience intense fear of threatening characters and
situations, while older children are frightened not so much by images as such, but by threatening
stimuli, for example, the threat of atomic war, hunger or death. This fear is to some extent stress,
the consequences of which can manifest in a more mature age.

3. Cognitive impact. Viewing violent scenes affects the viewer's perception of the real world.
According to research, viewers who watch TV more than others perceive this world as a more
dangerous place compared to those who pay less attention to television. Scientists have

hypothesized that the constant consumption of media violence leads to an exaggerated
perception of the danger in the real world.

If we concretize the consequences of media violence we can highlight the following: there is a
reactivation of existing aggressive thoughts; an indifferent attitude is formed towards acts of
violence against other people; violence is perceived as an acceptable way to resolve conflicts; fear
of becoming a victim of violence; relaxation of internal prohibitions on the use of violence in real
life.

Many experts in the psychology of aggression have tried to figure out the reason for the
attractiveness of media violence for young people audience. For example, the American researcher
in the field of media violence J. Cantor identified the following reasons: the desire to experience
excitement; the desire to virtually experience aggression (empathy effect); ignoring restrictions
(effect of the «forbidden fruit»); trying to see violence / aggression reflecting your own experience;
study of the surrounding criminal world (comprehension of the role of violence in society and the
area of residence of this audience); complacency [3].

The emotional component is of great importance in terms of media violence. In an effort to
experience strong emotions that are not enough in real life, a young person consciously chooses
media products that contain violent actions. But he does not at all think about what consequences
this choice may bear.
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The negative impact of media violence on young people is evidenced by the results of a
sociological survey conducted in March 2016 in the city of Izhevsk. The research was carried out in
the format of an online questionnaire. The experimental base was made up of students of the
Udmurt State University, 1zhevsk State Technical University, as well as selectively residents of
various regions of Russia aged from 14 to 30 years. The purpose of the sociological study was to
clarify the attitude of respondents to media violence, as well as to determine the impact it had on
viewers.

Summarizing and analyzing the data obtained, it became obvious that almost half of the
respondents associate their destructive psychological changes with media production. Another
significant part of young people do not notice signs of trouble, but testifies that such fears arose
among their friends and relatives. But almost every respondent has a negative attitude towards
media violence and understands the consequences of abuse of this phenomenon.

Therefore, it becomes necessary to introduce an effective model of combating the negative
impact of media violence on young people. Researchers have proposed various means of
counteracting the destructive influence of violent media production. Among them is the model of L.
Berkovits, which includes the following positions: the viewer will not receive an "aggressive
message" if it is made clear that aggression is an atrocity; if you make it clear that aggression is
punishable; if, when watching aggressive scenes, the viewer's attention is drawn to other aspects of
media production (direction, acting, film aesthetics, etc.); if we do not allow the formation of
identification with the aggressor in the viewer; if you convince the viewer of the unreality of the
plot [1].

Also, it is necessary to improve television literacy. For example, the scientific school of media
education offers special training for adolescents and young people. For this, courses on media
competence have been developed, elements of media education are being integrated into school
subjects; adolescents are taught to use information correctly, analyze and synthesize media
information.

If we turn to the measures taken by the state, then it is worth noting the Federal Law of the
Russian Federation "On the protection of children from information that is harmful to their health
and development." The law includes the age classification of information products, that is, a set of
rules regulating access to information that is harmful to the health and development of children.

In Russia, from September 1, 2012, age restrictions on TV were introduced for all films and TV
shows. Video games developers also take the age rating system into account.

Summing up, we would like to note that media violence has an extremely negative impact on
young audiences. This phenomenon is especially dangerous in media products created for children,
since the forming psyche is subjected to powerful influence from the outside, forming behavioral
attitudes, moral norms, worldview and value system, which will be extremely difficult to adjust
later. Therefore, both on the part of the parents and on the part of the state, the most effective and
strict measures should be taken to control the issue.
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Economic growth has become one of the main political viewpoints in almost every country in
the world. Economic growth can and should be seen as something that influences the well-being of
people and, therefore, changes in the economy affect society as a whole.

The economy is a system that meets the needs of people and society by creating and using
resources, most of the time those are finite. The economy can be considered one of the most
important processes taking place in society among others, since it not only creates conditions for the
prolongation of the human race, but also provides the very possibility of life through the production
of necessary goods.

A lot of things have led to aggravation of socio-economic problems in modern Russia, among
which are globalization and increased competition in the world market, the deterioration of the
environmental situation, the volatility of world currencies and last but not least the aging of the
population. Government policies should include measures to adapt to unfavorable trends that cannot
be changed. Because at the present, most of the effort is driven towards changing those that can be
changed. Sociology has tackled some of the most serious problems facing modern society:
inequality, homelessness, violence, gender issues. Social issue is any deviating behavior in a
disapproving direction to the extent that it exceeds the community's tolerance limit says Charles
Lindbergh. Congressman.

Let us consider the main contradictions of socio-economic development facing modern Russia.
It is quite reasonable to assume that all these problems are intertwined with each other and are
largely caused by one another. Let’s consider problems that can be identified as significant for
Russia in the 21st century?

Firstly, I would like to highlight a decrease in the population and, as a result, a low birth rate.
The population as of January 1, 2021 turned out to be the minimum since the beginning of 2014 -
then it was 143.7 million people. After the annexation of Crimea at the beginning of 2015, the
figure increased to 146.3 million people (before that, last time 146.3 million people was recorder in
2001, and the minimum was reached at the beginning of 2009 - 142.7 million people). According to
the forecast of the Cabinet of Ministers, the population of Russia will decline over the next three
years and by 2024 will decrease by more than 1.2 million people. Natural population growth in
2021 is negative.

As a result, a social program was created, according to which, for the birth of the first and
further children, parents can receive an amount that will compensate for the costs of raising a child.
The program, which stimulates the birth rate, was launched on January 1, 2007 and is still in effect
today.

Also, one of the most acute problems of the modern demographic situation remains low life
expectancy, as evidenced by the results of the large-scale study "The Global Burden of Disease". At
the same time, the proportion of the elderly population in relation to the able-bodied population is
quite large. Since the second half of the 20th century, there has been an increase in life expectancy.
The development of medicine, the introduction of new types of vaccines and the use of antibiotics,
the improvement of working conditions - all this influenced the growth of life expectancy - and it
was fixed at the level of 67-69 years. As of 2017, the average person in Russia lives from 68 to 70
years. However, when comparing one of the European countries — Poland, a country with a
developed infrastructure, a huge network of nursing homes with a high level of medical care - the
indicator of life expectancy reaches 77 years.
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The health of the nation is the third of several social problems. The health of a nation is
determined by the level and structure of the incidence of various diseases leading to death.
According to the averaged data, it makes it obvious that there are about 1.2 million people die from
cardiovascular diseases in Russia, then oncology becomes the ailment from which 300 thousand
people per year die. The high mortality from these diseases is largely due to the lifestyle and diet of
the population and not just the low quality of health care.

The quality of life of the population is, first of all, a decent level of income and consumption,
the availability of all segments of the population to public benefits. Personal incomes of the
population are falling when financial economic crisis protracts, unemployment and inflation
increase. According to population's expenditures exceed their incomes during last year, which
makes it impossible for the majority of citizens to get access to high-quality healthcare, full-fledged
leisure and recreation, and to provide a good education for their children. A number of other issues
arise from this social problem, namely, socio-economic inequality and poverty, a low cultural level
of the population.

In the process of economic growth, society is usually divided into “poor” and rich. On the one
hand, we are witnessing an increase in stable groups of the population with a low standard of living
- pensioners, recipients of social benefits, families with more 3 or more children, part of the public
sector employees. On the other hand, most of the income, resources and property continues to be
concentrated in the hands of a narrow segment of the population - top level entrepreneurs, major
political figures. Thus, it is necessary to fight the injustice when some strata of society infringe on
the rights of others. What actions can the state take? The creation of additional jobs, an increase in
benefits, an increase in the financial literacy of the population - all of the above helps to reduce the
level of inequity.
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The rapid pace of development of science and technology sets high demands for graduates of
technical universities, including the level of their foreign language competence. Indeed, in the
context of increasingly expanding international professional contacts with foreign partners, a decent
level of knowledge of a foreign language becomes both an indicator of the general culture of a
young specialist and a necessary condition for a successful career. Taking into account the
increased need for qualified specialists with knowledge of a foreign language, it becomes necessary
to improve the quality of training of specialists in a foreign language, so that the level of proficiency
in a foreign language could be sufficient for carrying out professional duties.

During their professional career, specialists need to obtain information via different sources -
various industrial, commercial, economic, financial documents, advertising, personal contacts, etc.
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Specialists should be participants in business communication - conferences, symposia, exhibitions,
should be able to negotiate with organizers and participants of events, give presentations, carry out
correspondency with partners, draw up various types of business documentation (agreement,
contract, agreement, etc.). The priority goal of teaching professional foreign languages to master
degree students of universities is to prepare them for communication with foreign partners in an
exact sphere, to develop their professional and personal potential on the basis of the formation of
their confident communicative skills.

In reality, the achievement of such level of language competence by master degree program
graduates of our technical universities is difficult in practice due to the following reasons: there is
an extremely little number of hours allocated for the study of professional foreign language; there is
students workload with specialized disciplines; low-motivation because of skeptical attitude to the
real possibility of practical usage of foreign language in the future profession.

Moreover, teaching a foreign language on a master degree program has a number of unresolved
problems associated with the lack of sample work programs and the specifics of the conditions of
covering the master course. The main features of the learning conditions and the formation of
competencies in the magistracy are given in the article by A.S. Krylova, E.Y. Lapteva and Z.I.
Aituganova [1]. The main features of the learning conditions and the formation of competencies in
the magistracy include the following: a forced two-year break after completing a foreign language
course at the bachelor's level, that breaks the declared principle of continuity of education; less
hours of classroom studies in comparison with the bachelor's degree program; classes are held
mainly in the evening; employment of students in enterprises.

At the same time, another problem is the choice of approaches, methods and ways of teaching.
If this problem has been solved somehow in relation to bachelors, teaching the master degree
students in a professionally oriented language is often reduced exclusively to working on the
translation of scientific articles in the specialty, although it is obvious that today this type of activity
is no longer relevant in its former form. The availability of modern and easily accessible electronic
translators of various types nullifies the student's work, without exerting proper influence on the
formation of the desired competencies. Thus, such activities as just translations of scientific articles
are no longer relevant and require completely different approaches to teaching.

In such a situation, a foreign language teacher has to look for ways to increase students'
motivation for their subject, encouraging them to actively study it. The process of teaching
disciplines related to the study of a foreign language has a wide range of opportunities for the
formation of general cultural competencies. The language training of a modern university graduate
in the context of globalization acquires new significance and, accordingly, new requirements, it
involves teaching the ability to find, analyze, systematize, correlate and generalize information from
various sources in a foreign language, determine its cultural value and significance.

The mastering of educational material in disciplines related to the study of a foreign language
should, along with the formation of purely communicative competence, contribute to the formation
of universal competences, indicated in the standards of the last generation. The formation of these
competencies can be facilitated by the functional analysis of the text. In the work of E.Y. Lapteva
and A.S. Krylova within the framework of such an analysis, the following tasks were proposed:

- selection of information units of the text that make up the semantic core;

- the task of correlating common information units of the text, represented by different lexical
and grammatical structures;

- task for decoding information presented in different ways (text, numerical, graphic, etc.);

- the task of filling in the gaps in the text with words that are appropriate in meaning (format
"cloze" and "open cloze");

- a task to be performed in strict accordance with the requirements of the presentation format
("a presentation about your scientific work / an article about your scientific work", writing a
summary / review / abstract / essay according to the text);

- training in the ability to visually present the required material in the required format, as an
option for the development of “soft skills” [2].
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The above types of tasks are aimed at developing critical thinking, the skill of analyzing and
synthesizing information, presenting it in the required format. As a result, this contributes to the
development of a general cultural component of universal competencies, the degree of formation of
which, in turn, will contribute to a more effective process of forming general professional and
professional competencies enshrined in the State Educational Standards.

When teaching foreign languages in technical universities, an emphasis should be placed not
only on the general philological, but on the professional-pragmatic approach to teaching, revising
the teaching methodology and making a careful selection of linguo-didactic methods that contribute
to the formation of students' skills to solve professional problems determined by the requirements of
the modern job market. In modern conditions, the most significant foreign language communication
skills of a specialist can be considered as the following: the ability to carry out oral and written
communication in the professional sphere, read original professionally-oriented texts, translate
special materials, write messages (reports, plans, annotations, abstracts, etc.), understand
professionally relevant audio-messages.

Motivation plays a very important role in the learning process. Motivating students to study
foreign languages, it is important to show them the value of foreign language communicative
competence, involving them in various extracurricular activities, such as conferences, international
competitions, festivals, videoconferences, international academic exchange programs, organizing
meetings with potential employers that could confirm the importance of knowledge of foreign
languages by the company's employees and the willingness of employers to pay for this language
competence. Financial support of specialists is an important argument in favor of learning foreign
languages. Many companies now train young specialists in Russian or foreign educational
institutions on special courses to improve the level of foreign language proficiency, spending
significant funds on this, which can be significantly reduced by improving the quality of training
foreign language specialists in universities [3].

Thus, the development and implementation of innovative techniques, educational content, the
correct organization of independent work of students, the use of information technologies that
contribute to increasing motivation to learn foreign languages into teaching practice, is the only way
to improve the quality of students learning foreign languages in a master's program at technical
universities.
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Transport is one of the significant factors that meets the needs of the economy and the entire
population in transportation, it is also a major component of the infrastructure, directly affects the
dynamism and efficiency of socio-economic development of the republic. However, at present, due
to the discrepancy in the level of development of the road network, the economy and the population
of the country are suffering significant losses.

Let's outline some of the main transport problems:

e low level of coordination in determining tariff policy and infrastructure development of
various modes of transport;

o insufficient investment in the development of the rolling stock fleet of road and rail
transport;

« high proportion of the self-certified fleet of vehicles;

o insufficient level of technical readiness of a number of facilities;

¢ shortage of repair facilities;

e low speed of movement on highways and railways due to the unsatisfactory technical
condition of sections of the road and railway network.

According to the majority of the population, the authorities are hiding behind a lack of funding
and are showing inaction in solving problems with transport infrastructure, therefore, the residents
themselves have taken up ways to solve some of them, they are taking measures to improve roads at
their own expense and collecting the budget: filling holes, rolling asphalt and lighting roadways.

This problem requires wide publicity and the involvement of public people's control. In
addition, the improvement of roads should become one of the criteria for evaluating the activities of
both local and district administrations and higher-ranking bodies.
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V]IK 316.624.3
THE PROBLEM OF DEVIANT BEHAVIOR IN ADOLESCENTS

Galieva D.I.
Scientific advisor: 1.V. Marzoeva, PhD in Philology, associate professor
(Kazan State Power Engineering University)

Abstract: the article reveals the content of the concept of deviant behavior as behavior deviating
from generally accepted norms; highlights the main factors that negatively affect the behavior of
adolescents; the methodology of correction and prevention of adolescents is given.

The problem of behavior deviation is one of the central socio-psychological problems of
modern society. Analysis of scientific literature shows that a number of accesses to the study of
deviation have been formed in sociology and psychology: psychoanalytic theory of Sigmund Freud;
Konrad Lorenz's Imprinting Theory, frustration-aggression theory.

In sociology, deviant behavior is considered as a special social phenomenon that violates the
social regime, is a deviation from generally accepted norms. In this case, aggressive behavior can
also be considered deviation, since it goes beyond the scope of acceptable behavior in society. In
psychology, however, such behavior is most often considered as a means of protection from a
number of troubles and the possibility of realizing one's desires and goals. But all researchers agree
that mass deviation under normal conditions is characteristic of people of a certain age, namely
young people from 13 to 21 years old.

The age of a person from 13 to 21 years old is the most difficult stage in his growth and
evolution, despite its short duration, this is the most defining period for a person's further life. This
is a period of active formation of the character of a young person and his formation as a person as a
whole. The complexity of this age stage, according to researchers, lies in the fact that biological and
social maturation does not match in time. As a result of the change from the usual school life to
other types of social activities or in situations of transition from childhood guarded by parents to
independence, as well as under the influence of hormonal changes in the adolescent body, young
people become the most vulnerable and compliant to the negative influences of the environment [1].

Although, according to the Ministry of Internal Affairs of the Russian Federation, in 2021, for
the period from January to September, the decrease in child crime continues and it accounts for only
3.3% of the total number of crimes. There are many unreported cases of juvenile delinquency, half
of which are prone to aggression and unlawful acts. Thus, a high degree of aggressiveness leading
to the performing of illegal actions and deviation is an obvious problem in modern society [2].

Aggression is one of the most acute social problems of modern society. In psychology, the
concepts of aggressiveness and aggression are distinguished. Aggression is understood as a specific
form of destructive actions of a person, which involve the use of force in relation to other people,
creature or objects. As for the form of human social behavior, aggression is a specific human
behavior that contains an explicit or latent threat and harm (physical or psychological).

Among the main signs of aggressive behavior, it is customary to distinguish the following:

- A tendency to dominate others;

- Using other people to achieve their goals and desires;

- The desire for destruction;

- Causing damage to people around, creature and things;

- A tendency to display violence and cruelty.

For the effective realization of social work with deviant adolescents, it is necessary to realize
the nature of this phenomenon:

1. Psychobiological factors. At the end of the 19th century, the Italian physician C. Lombroso
discovered a connection between criminal behavior and certain physical traits. He believed that
people are biologically predisposed to certain types of behavior.
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The following groups of negatively influencing characteristics on the personality of adolescents
can be distinguished:

1) Crisis phenomena in adolescence, which determine the difficult education of a teenager;

2) Mental retardation

3) Physical disabilities, speech defects, external unattractiveness, any defects that can
negatively manifest themselves in a team of classmates and peers;

4) Neuropsychiatric diseases, psychopathies.

The character and temperament of a teenager is of particular importance. The type of the
nervous system is innate, but a person can form the necessary socially valuable qualities in himself,
i.e. develop character.

2. Pedagogical factors. Is expressed in defects in school, family or social education, at their
basis - ignoring the gender, age and individual characteristics of adolescents, leading to violations
of the socialization process. Alekseeva L.S. divides dysfunctional families into four categories:

1. Conflicted family. The most common among the dysfunctionals, makes up about 60% of the
total [3]. In adolescents, a state of isolation, depression, or nervousness, excitability and anger is
observed.

2. Immoral family. Has a direct desocializing effect on adolescents. Outwardly, the situation in
these families can be quite prosperous, the standard of living is quite high, but psychological values
are harmful to those around them.

3. Asocial families. Can be subdivided into criminal families, families with a predominance of
physical and mental violence, and families of alcoholics.

Families with a predominance of physical and mental violence contribute to the fact that
adolescents develop the belief that rudeness is the norm in relations between people. They easily
fall into a state of anger, and their anger is most often directed at the weaker ones. In 30% of cases
of crimes against life, adolescents commit in response to provocation [4].

3. Personal factors. This is an active and selective attitude of the individual to the preferred
environment of communication; to norms and values; to family and school.

The adolescent subculture has a great influence on personality growth, especially on those
adolescents whose families do not exercise the proper educational influence. According to Mudrik
A.V. subculture is a set of specific socio-psychological characteristics (norms, values, tastes, etc.)
that affect the lifestyle and thinking of certain nominal and real groups of people and allow them to
realize and assert themselves as “we” [5]. Of particular importance is the criminal subculture, which
involves adolescents in their environment.

4. Socio-economic factors. Includes social inequality, stratification of society; impoverishment
of a significant part of the population, unemployment and, as a result, social tension. Due to the
negative impact of socio-economic reforms, the situation of adolescents in the country is becoming
more and more alarming.

Dreams of easy enrichment lead to the violation of laws, and also leads to the moral
degradation of the younger generation.

Contributes to the aggravation of the crisis state of the adolescent environment and the policy
aimed at the commercialization of culture, art, sports. Due to high prices, most forms of leisure are
not available to adolescents.

Technologies of social work with adolescents of deviant behavior can be divided into two
directions: corrective and preventive. Their implementation is based on social diagnostics
(identification of forms of deviation, study of the social environment, factors contributing to the
manifestation of deviation).

Correction of deviant behavior is a socio-pedagogical and psychological complex of operations
aimed at regulating motivations, attitudes and behavior of an individual.

Social prevention is a conscious, purposeful activity to prevent possible social, psychological,
pedagogical, legal and other problems and achieve the desired result.

The main directions of correctional work for the social prevention of deviant behavior in
adolescents:
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1. Formation of future life aspirations of a teenager, associated primarily with professional
guidance, with the choice and development of a future profession.

2. Realization of the need for self-affirmation. It is important to normalize the relationship of a
teenager in a team of classmates, to help restore his status among peers; overcome alienation from
class, school; increase their importance.

3. Solving the problems of teenagers' leisure. It is necessary to develop useful interests and
higher spiritual values.

4. Correction of the personality of a socially neglected teenager. It is necessary to develop a
critical attitude towards former idols and the formation of new behavioral patterns and ideals in life.

The work reveals the concept of "deviant behavior". In modern conditions, it is more relevant to
study deviant behavior among adolescents with a negative orientation, since such behavior
destructively affects both adolescents themselves and the whole society as a whole. The work lists
several factors influencing the formation of deviant behavior in adolescents: heredity, pedagogical
factors, social factors, social activity of the individual himself.

Thus, there is a need to develop technologies for working with adolescents prone to deviant
behavior. Social work presupposes a system of social-preventive and corrective work with such
adolescents.
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(Kazan National Research Technical University named after A.N. Tupolev)

In our modern world one can hardly imagine life without transport infrastructure. We are all
used to driving to work by cars or buses, and to travelling by train or airplane. As everybody knows,
each of the types of transport has a special impact on the environment. And mostly, the impact of
cars, buses and lorries is discussed. But, although the aircraft fleet is smaller than the car fleet, the
impact on the atmosphere of only one airliner is equivalent to the influence of almost 8,000 cars.

For the first time environmental problems caused by aviation, started to be talked about in
Chicago - on December 7, 1944. It was a date, when a document titled "Convention on International
Civil Aviation” was signed. This document introduced some environmental standards into
international aviation as a whole. [1]

Having done the research in the sphere of aircraft impact on the environment, it should be noted
that the problem of air pollution is manifested in several aspects, which can be structured as
follows:

1. Combustion products of aviation fuel are released into the air every day, and they stay in the
atmosphere for up to two years. The largest number of harmful contaminants (such as hydrocarbon
compounds and carbon monoxide) are released into the atmosphere exactly during the take-offs,
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landings and heating of the aircraft's engine. And when a plane gets into an emergency, the aircraft
must drain the remaining fuel into the air. This has an adverse affection to the environmental
situation of the area where it happens.

The most dangerous factor influencing the environment is that when flying in the stratosphere
(in its lower layers), the aircraft engine emits nitrogen oxides, and this leads to the oxidation of the
ozone sphere, which protects our planet from radiation.

Therefore, aviation engineers are involved into the activity on how to reduce this kind of
pollution. Some ways to solve problems, which arise when aviation transport affects negatively the
environment have already been discussed and developed. These may include:

- the use of fuel additives;

- the use of water injection;

- the use of enriched mixtures in the combustion area;

- reduction of the working time of engines on the ground;

- reduction of the number of engines working when steering;

- engine upgrade;

- development of alternative fuels.

2. There is pollution of groundwater with petroleum products near the airports mainly due to
leak of liquid fuel during refueling of aircraft, as well as due to technical malfunction of its
transportation and storage.

When the aircraft takes off and lands, a certain amount of liquid and gaseous fuel settles down
near the runway, accumulates in the soil and can get into the drain or aqueduct.

The most effective method of protecting groundwater from oil product pollution is to carry out
preventive measures, including drilling wells to control water quality.

3. Acoustic pollution in airport areas is also a serious environmental problem, as aircrafts are
sources of strong noise. Noise pollution quickly disrupts the natural balance in ecosystems. Noise
pollution can disrupt space orientation of birds and animals, their communication, food search, etc.
One of the most famous cases of damage that are caused by noise pollution to nature is the case
when dolphins and whales throw themselves ashore, losing orientation due to the loud sounds of
military sonars.

The main solution to this problem is the correct location of airports relatively to populated area.
Other things that could be done are:

- the introduction of less noisy air intakes and exhaust nozzles,

- improving aerodynamic forms and configurations of aircraft engines,

- using noise absorbing and sound insulating materials and devices.

- the use of special methods of piloting during take-off and landing that lead to reduction of the
noise level by 5-15 db.

4. Beyond the noise, aviation leads to electromagnetic pollution of the environment. Radars
emit electromagnetic energy that flows into the environment. It can create electromagnetic fields of
great voltage, posing a real danger to people.

After analyzing the information mentioned above, we can conclude that the environmental
problem in aviation is very relevant today. Many countries are involved in solving this problem by
controlling emissions standards. Airlines are teaming up to develop alternative fuels and upgrade
engines.
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Today, gadgets have become an integral part of modern man's life. Technical progress does not
stand still. One model replaces another. In the pursuit of novelties, a sense of reality disappears, and
the desire to constantly use super-informative devices turns into an addiction.

So why the excessive appeal of a person to a gadget can be called an addiction? To answer this
question, we should first define addiction itself. Addiction, aka addiction, is a compulsive need to
perform certain actions, despite adverse medical, psychological or social consequences.
Psychotherapists already identify gadget addiction as a separate disease - nomophobia. It affects
adults and, even more, children with an immature psyche. This addiction is akin to drugs or alcohol,
so do not run the process, and get rid of nomophobia need to be faster [1].

Various studies note both the positive impact of digital technology and the problem areas of
studying online safety, the encounter with online risks. Generation "Z" is called children and
adolescents born in the new century, after 2000-2004, along with the emergence of the Internet,
gadgets, smartphones. These are children whose development and socialization happened and is
happening along with the Internet development, in the conditions of cyber-socialization in the cyber
environment.

The cyber environment can greatly transform a child's personal and mental development. The
technology influence can lead to personality degradation: mental abilities decrease, real life goals
are replaced by virtual ones, mental and physical health deteriorates. Instead of real meetings virtual
parties become fashionable, when people gather in video chats, the desire for romantic relationships
and dates is replaced by an addiction to pornography, and it affects not only single people, but also
family men and women. Live communication has been superseded by correspondence in
messengers and social networks, and face-to-face meetings are already seen by many as a feat.
Children and adolescents who become dependent on technological environment, become
withdrawn, aggressive, immersed in a virtual reality, lose interest in the world around them.
Preschool children today begin to get acquainted with the digital environment very early [2].
According to the Institute of Modern Research MEDIA for 2016 43% of children under the age of 2
years have already had the experience of using a tablet in their lives, and at the age of 2 to 8 years
their number is already 72% [3]. Today there is no common view on the impact of the cyber
environment on the child, each parent forms his opinion on whether to give his child a phone or a
tablet, or not, and if given, whether to limit the child in the ability to use these electronic devices or
give him complete freedom.

Unfortunately, we can no longer completely abandon gadgets in modern life. That's why it is
necessary to reduce their influence on our reality, not to damage our health. Psychologists advise to
have a rest from the Internet sometimes, even to go away for a couple of days to the places where
there is no connection. And at home to remove the phone out of sight. When we do something, and
the smartphone is kept in the pocket or on the table, the temptation to be distracted by looking at the
events of friends is much greater than if the device is lying in the next room [4]. The real reason
gadgets are so alluring to us, though, is that there is too much hostility from the outside world.
People are increasingly distancing themselves from each other and trying to hide from trouble in a
safe virtual space.
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The main factor slowing the development of many economically developed countries is
regional disparities. Differences in economic indicates between regions within countries can be
quite significant, sometimes even greater than between countries. The active development of the
state, the successful conduct of foreign and domestic policy is influenced by some factors that
restrain these processes.

One of the factors is the discrepancy between the economic situation and the political situation
in different regions of the state. Despite the developed economic policy, the economic lag of some
remote regions from the state remains a serious issue to this day. This lag leads to a number of
problems: economic instability, unemployment, high crime rates, low living standards and other
problems. There is also the question of how regional labor markets respond to trade and technology
developments, which are reflected in increased import competition in foreign markets and a decline
in the cost of machinery and equipment for regions more vulnerable to automation.

The relevance of considering the directions of the economic policy of the regions is associated
with the need to choose the right tactics for the economic development of the state, by analyzing the
factors affecting the economy of a particular region and solving a number of problems existing on
the territory of the subjects. To conduct rational policy and improve the current state of lagging
regions, it is necessary to find the causes of existing problems and take measures to neutralize them,
by choosing the right direction for economic development. For the stable development of the
economy, it is necessary to indicate the current state of the social, political situation, the general
mood of citizens in certain regions of the state.

Policies that reduce disparities and create more open and flexible markets can help regions
minimize the rise in unemployment and improve the reallocation of labor and capital. Labor market
policies to retrain job-losers and accelerate new job placement can also play an important role,
especially in lagging regions. More open markets for products (through lower barriers to entry and
greater openness to trade) can facilitate the movement of capital to regions and companies with
higher returns.

In addition, improving the quality of education and training to adapt to the changing world of
work (this is a key recommendation) will disproportionately benefit lagging regions with higher
unemployment rates. Finally, fiscal policies aimed at narrowing gaps between regions (such as
targeted fiscal support to lagging regions and programs to facilitate labor movement) can also play a
role. However, these local policies must be carefully calibrated to facilitate and not to hinder
adaptation.
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Today, technical progress does not stand still. New trends of our time make us respond with the
modernization of school education These trends give rise to new requirements for education, the
main goal of which is upbringing, social and pedagogical support for the formation and
development of a highly moral, responsible, competent citizen.

Modern innovative forms of education are characterized by a high communicative ability and
active involvement of students in educational activities, they activate the knowledge potential, they
effectively develop the communicative competence of schoolchildren. This contributes to
adaptation to modern social conditions, since society needs people who quickly navigate in the
modern world, independent and proactive, who are successful in their activities. At the heart of any
innovation is creativity. Creative activity involves the emotional development and intellectual
spheres of the individual. This is one of the main tasks of the modern educational process. In the
educational process, the computer is becoming an indispensable means of development, education,
and the formation of students' communicative abilities.

Educational activity at school requires the use of specific technologies that ensure this problem
solution. Such technologies are innovative forms of education: role play, project method,
dramatization, ICT, skype technologies. The main task is to choose methods to stimulate active
cognitive activity of students, to realize the creative potential of each participant in innovative
activity. The goal of the teacher is to identify the possibilities of innovative forms of education, to
increase the training effectiveness, to develop students' creative abilities.

Innovative activity is one of the most accessible and effective forms of developing students'
communicative competence skills, creating conditions for the individual socialization and his
independence development. Project technology is a technology that stimulates the students interests
and develops a desire to learn associated with the implementation of various kinds of projects. The
use of this technology makes it possible to foresee all possible forms of work in the classroom:
individual, group, collective, which stimulate the independence and people creativity.

But, does technology always have a good effect on a person? The excessive appeal of a person
to a gadget can be called an addiction. Various studies note both the positive impact of digital
technology and the problem areas of studying online safety, the encounter with online risks.
Psychotherapists identify gadget addiction as a separate disease - nomophobia. It affects adults and,
even more, children with an immature psyche. Children and adolescents who become dependent on
technological environment, become withdrawn, aggressive, immersed in a virtual reality, lose
interest in the world around them. Each parent forms his opinion on whether to give his child a
phone or a tablet, or not, and if given, whether to limit the child in the ability to use these electronic
devices or give him complete freedom.

Unfortunately, psychologists advise to have a rest from the Internet sometimes, even to go away
for a couple of days to the places where there is no connection, not to damage our health. It is
advisable to take the phone away. When the smartphone is kept in the pocket or on the table, the
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temptation to be distracted is much greater than if the device is lying in the next room. There is a lot
of hostility in the outside world. Therefore, in the virtual world, a person feels safe.
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The language policy of post-communist Estonia is quite strict and explicit in relation to other
countries of the post-Soviet space. It can be seen as an attempt by the Estonian state to revise and
renormalize the problematic language situation that was a legacy of Soviet history. Language policy
literally became the main cornerstone in the change and transformation of Estonian society that
began in 1988 (Siiner 2006). Starting with the period of «glasnost» in the USSR, which allowed
Estonians to openly express their concerns about their national integrity, the Popular Front emerged,
which vehemently opposed the further influx of Russian-speaking population, as well as for the
Estonian language to become the official language of Estonia (Marshall 2009). On January 18,
1989, the First Language Act was passed, which established and designated Estonian as the only
official language in Estonia. Such a law was a fairly understandable reaction to the “catastrophic”
growth of Russian monolingualism in Soviet Estonia, as it was seen by native Estonians (Siiner
2006). Such a policy of Estonia is characterized as a policy of nation-building of the state as
"nationalization" through the promotion of the political or cultural interests of the main nation of
the state (Brubaker 1998). The Estonian language was perceived by Estonians as a kind of symbolic
border between two cultures: between Russian and Estonian (2006). Thus, they replaced the non-
existent political border between Russia and Estonia. The adoption of the Language Law was
followed by the promotion and even imposition of the Estonian language on non-Estonian speakers,
which was established as one of the key goals of Estonia's integration policy (Integration into
Estonian society 2000-2007, 2008-2014, 2014-2020). In addition, more than 400 laws, legal acts
and regulations have been adopted to regulate the public use and status of the Estonian language
(Siiner 2006). All this was done in order to ensure the functioning of the Estonian language as the
state language in all spheres of life for the preservation of the Estonian language "at all times"
(Pawtusz 2017, see Estonian Language Foundation 2011).

The problem with such a strict language policy in Estonia is that after the collapse of the Soviet
Union, the Russian-speaking population had to pay for years of forced bilingualism. The only
minority that enjoyed state support in their native language was the Russian-speaking minority, but
even so, it was not perceived by Estonians as a real national minority. The laws adopted at that time
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devalued the idea of protecting national minorities in Estonia. All this was a stillborn project, since
the sociolinguistic conditions that took place made the enforcement of laws difficult, if not
impossible (Siiner 2006). Since language integration in Estonia was often focused on the percentage
of Russian-speaking non-citizens who passed the Estonian language exams, this policy became a
problem. In order to master the Estonian language, there are not enough lessons or language
courses. This requires a language environment, the ability to communicate with native speakers of
Estonian (Rannut 2002). The problem is that the habits of Estonians in relation to the Russian-
speaking population have not disappeared. The very cross-cultural border that the Estonian
language represented has remained in the minds of Estonians. The habits of interethnic
communication associated with avoidance and segregation did not disappear after the collapse of
the USSR. Russian culture and language were still considered the biggest threat to the survival of
the Estonian language and culture, which makes the integration tasks set for the Estonian language
policy seem impossible. Thus, almost all members of the Russian-speaking minority who spoke
minimal or no Estonian were unable to pass the general Estonian language exam, leaving them in a
legal vacuum where they were deprived of many of their basic rights (Sinner 2006). The Russian-
speaking minority became increasingly marginalized in Estonian society, as their right to participate
in the life of the Estonian State was based only on their language skills.

This paradigm, which is awaiting harmonization in Estonian society, raises a dilemma in which
the integration of national minorities will mean that Russian speakers will need to adopt the
Estonian language and way of life, while Estonians and Estonian culture should remain immune to
Russian cultural practices. Such a simultaneous achievement of both goals is completely unrealistic.
The goal of preserving language boundaries contradicts the very concept of integration as a mutual
and dynamic process in which both linguistic units must participate and be ready to make the
necessary changes. In such a contact context, languages cannot ignore each other (Laitin 2003).
Such integration seems more like assimilation but not vice versa. During integration programs, the
acquisition of a second language is used, especially in high school classes, and is considered as an
institutional means for the integration process. Language is seen as the key to desired social
mobility, and as almost the only way that members of the Russian-speaking minority can obtain
Estonian citizenship. At the same time, these strategies are not fully operational in reality, since
graduates of Russian-language schools in Estonia still do not have sufficient knowledge of the
Estonian language (Rannut 2004). The problem is the isolation of non-Estonian students from
Estonian speakers (Rannut 2002). Most Estonian and Russian-speaking children still go to different
schools, just as they did in Soviet times, which is a big problem. At the same time, even when
Russian-speaking parents try to send their children to Estonian-speaking institutions, this still does
not bring the proper results (Rannut 2004). Also, this problem is related to the fact that there is a
clear shortage of qualified teachers. The majority of the Russian-speaking population lives in the
north-eastern part of Estonia with a high concentration of the Russian-speaking population (up to
90%). In these places, both Russian-speaking teachers and students lack the experience of
communicating with native speakers (Sinner 2006).

Based on these results on how language policy works in Estonia, | believe that bilingualism
should be the best solution to these problems related to the apparent marginalization of a third of the
Estonian population. | also consider it necessary to reconsider the issue of obtaining citizenship.
Russian Russian is used by almost 90% of Estonians to some extent when communicating with
Russians, while only 40% of non-Estonians use Estonian, and in most cases it serves only an
occasional auxiliary role for them (2006). This shows that the introduced high symbolic value of the
Estonian language counteracts its instrumental value. In general, the presence of Soviet migrants
and their descendants in the Baltic States mainly continues the widespread use of the Russian
language. For example, in Ukraine, the draft language policy was emphasized only after citizenship
was granted to everyone who wanted it after the collapse of the USSR. Russian language, or a
mixture of Russian and Ukrainian, is declared as its mother tongue in Ukraine, where a significant
part of the population is Ukrainian (Polese, Wylegala 2008; Polese 2011). Russian is still widely
used, to the extent that Ukraine is often described as a bilingual country, which means that most
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Ukrainians speak and understand at least two languages: Russian and Ukrainian. | believe that a
bilingual approach in any scenario is one of the best approaches. In the scenario of Estonia, with its
historical background, even more so. This is not the right way to shut people out basing on fears and
old prejudices. It can be concluded that such a normative and protective attitude to the national
language as an ethnic marker makes language integration, as well as the emergence of a democratic
multinational civil state, a difficult task to implement. | believe that in order to create the basis of a
universal Estonian culture, at least the Estonian language, as an official language, should become a
bridge between the different language groups in Estonia, and not a border between them. However,
| also believe that the Russian language can also be part of the official language policy of Estonia,
both because of the large number of Russian speakers, and because of how its non-acceptance
brings a lot of problems to implementation of different policies.
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VEHICLE SUSPENSION MECHANSIM PROGRESSIVITY

Siraev R.I.
Scientific advisor: N.S. Aristova, Ph.D., assistant professor
(Kazan National Research Technical University named after A.N. Tupolev)

1.1 The research relevance

Nowadays, the majority of ground transport vehicles have suspension mechanism in their
constructions. One of the many purposes of the suspension is to absorb shock loads protecting the
vehicle’s entire structure. It is necessary for suspension to be progressive, what means the
suspension should be both soft for small bumps and also stiff enough for hard shock loads.

On the example of mountain bike four-bar suspension this review presents and consider the
theory behind the progression and leverage definitions in case of underlying suspension lever
mechanism. For the purpose of the research a special mountain bike four-link suspension
mechanism has been built and analyzed measuring kinematic indicators on computer-aided design
platform SOLIDWORKS™.

The described progressivity determination method may take part in suspension design process,
or in analytical vehicle suspension research. The reason for progressive suspension to become
common is that it is smarter, safer and more effectively.

1.2 Leverage

In suspension mechanism the force that is applied to a wheel is being transmitted to the
absorber through the lever, also called an arm or link. Practically, as it shown in equation 1, it is
more accurate to determine leverage as ratio of the rear wheel axle travel (AB) to absorber travel
(CD).

— Swheel

Sdamp , (1)
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It is possible to determine leverage as swinging arm levers ratio only in the single-arm
suspension mechanism, shown on fig.1.

Fig. 1. Single arm suspension geometry
1.3 Progressivity

The progressivity is a variable leverage function proportional to the suspension travel. The way
how progressivity forms is shown in fig. 2.
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Fig. 2.The progressivity suspension graphs.

In fact, the four-link suspension mechanism is a key for any engineer to move beyond constant
leverage. The leverage in a mechanism starts with high value for making it easier for small forces to
effect the suspension. Then, with travel, the ratio decreases a few times. As a result, the lowered
ratio requires a higher force volume to continue compressing the suspension.

2. Kinematic progressivity definition

Rising progressivity curve is based on the four bars mechanism kinematic property. In this
paper we analyze the link with rear axle mount as input link and the link, connected to damper, as a
driven link.

When the input link moves with constant velocity speed, the driven link rotates with
acceleration. Therefore, the result of the analysis is a driven link location and velocity graph.

In the eq. 1 it can be noticed that the high leverage ratio is accompanied with low damper travel
range. The reason for this occurrence is a low velocity speed of driven link on the first half of the
damper travel. It is clear from fig. 3 that the ongoing motion through the suspension travel leads to
the increase in link speed. It results in increasing damper movement range, in order to settle down
the leverage ratio. Eventually, the suspension with a decreased leverage ratio requires higher
pressure load to keep on compressing.

The described progressivity plot of driven link has shown on the fig. 3.
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Suspension travel

Link Velocity

Fig. 3. Progressivity-connected curves.

Conclusion: The progressivity of the suspension is a measure of its extra shock load limit. In
some professional sports, it provides more safety and better results for the racer. It is necessary to
analyze and apply it for different vehicle suspension constructions. The described method enables
researches to conclude about any suspension’s progressivity property in a few easy steps, as the
changes in driven link speed reveal the leverage ratio change of any lever suspension construction.
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THE PROBLEM OF PERSONALITY REPRODUCTION: METHODOLOGICAL AND
TECHNICAL POSSIBILITIES

Stolyarenko D.V.
Scientific adviser: N.Sh. Giniyatullina, senior lecturer
(Kazan National Research Technical University named after A. N. Tupolev - KAI, Kazan)

The problem with this study is the lack of technology for preserving people's personalities at
the moment. Human life is so arranged that any person begins to live without knowledge, then
throughout life he collects knowledge and experience. After death, all untransferred knowledge of a
person dies with him. The technology of loading consciousness will open the way to eternal life for
mankind, and also allow not to lose important data.

The aim of the project is to develop a theory and technology for loading human consciousness.

The hypothesis is whether it is possible to develop a technology for loading consciousness.

To achieve the goal of the project, the following tasks were set:

o To draw parallels between the work of the brain;

e To Develop a theory of consciousness loading;

o Write the program for digitizing consciousness;

To solve the tasks, it was decided to use the following methods:

1. Collection and analysis of information about the principles of the human brain.

2. Study of literature on programming python languages;

Theoretical part

Mutual variability

Man, like many other living beings, is mutually changeable. This variability is constantly
occurring from both external and internal factors.

Internal mutual variability is due to the connection of the human mind with his body.
Personality affects the human body in the same way that the human body shapes the needs of the
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individual. One way or another, this choice occurs in the personal zone of a person, and the choice
depends on the character and will of the person himself.

External mutual variability is due to the connection of man with society. In the same way, a
person's personality changes from the environment, at the same time a human being changes the
environment. This happens due to the interaction of the individual with other people or because of
another external factor.

Self-improvement

The brain is like an independently improving computer, which is relevant almost all its
life. And in order for the brain to be productive, you need to train it. Through all its existence,
humanity has developed an innumerable number of methods of how to preserve and improve your
health. But, unfortunately, not all people know about it. And so many preventable health problems
come out at an older age and begin to prevent a person from working productively.

In turn, computers do not increase computing power on their own, any machine in its original
state becomes obsolete. But despite this, each generation of computers is becoming faster and
faster. So far, people are engaged in the development of computer technology. Computers have not
existed for so long and therefore there are no global problems in their work yet. However, problems
with computers are brought by people themselves.

Brain and Computer Characteristics

According to various estimates, the brain of an adult male contains an average of 86.1 +/- 8.1
billion neurons and 84.6 +/- 9.8 billion non-neural cells. During mental activity, the frequency of
oscillation of impulses is 14-35 Hz. When conducting an impulse between neurons, the potential
varies from -60mV to +50mV. Neurons come in three types. Neural impulses in the human body
pass at a speed of 250 km / s.

The amount of data passing per second can only be guessed, because this is an analog
signal. With all its complexity, the brain has a big drawback — fatigue. It physically cannot work
without stopping.

In turn, computing has up to 64 computing cores, using HT and SMT technologies®, this
number doubles. Processor frequencies reach 5 GHz. The voltage reaches 1.2 Volts. The structure
of the processors consists of many identical transistors, which in different combinations work as
separate elements with binary logic.

In fact, computers now help to do work, which can also be done by humans. However, the
computer is superior to a person in this work, it processes a large amount of data faster and does not
get tired.

Brain = Computer

Everything new is a well-forgotten old. The same can be said about computers, because
computers partially recreate the functions of the brain. As we found out, computers do not have
mutual variability, independent improvement and associative thinking, and a person, on the
contrary, can have these functions to a perfect extent.

A person, like a computer, transmits and receives information and knowledge, but this
happens in different ways. Human uses his senses, voice and ability to write. Computers
communicate through the Internet and information carriers. After gaining knowledge about the
required process or installing the program, a person or computer will be able to quickly and
correctly perform the task.

Computer = brain

Computers are created for specific tasks. Let them not invent as well as the human brain, but
every year humanity thanks to computers replenishes the list of possibilities of the latter.

The system acquires signs of intelligence due to its architecture. In our world, this is due to
evolution, and it is impossible to list the number of changes that have occurred between a person
and a living cell. In other words, the more scenarios the program can handle and understand them
independently, the more signs of reasonableness it will have.

! Hyper-threading, Simultaneous MultiThreading
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Practical part

After all of the above, it was decided to try your hand at writing a program for the Digitization
of the Human Personality (DHP). The only problem is that to create such technologies, you need a
lot of experience in all areas related to development. Many people are thinking about it, but there
are no technical solutions right now.

Therefore, a list of required functions was simply compiled:

e Maintaining a user database;

e Message Recording;

o Convert speech to text and vice versa;

o Determining the tone of a person's voice;
e Human face recognition;

o Conversation with the selected DHP;

Database maintenance is the basis of almost any program. In my program, | used the sqlite3
libraries. The database consists of tables with data, the program makes queries to change the data
inside the table, and then sqlite3 processes commands. Thus, the database maintains a table with
user mes i tion-answer format

For speech recognition is used through the service Google Speech To Text (GSTT), the tone of
voice is determined through the analysis of the audio track in the library ffmpeg.

The program can already hear and speak. The digital vision system will allow the computer to
see the person being studied and the objects they want to record. The OpenCV library was used to
work with the camera. Then, a separate neural network trains photos of the face for further
recognition and the program remembers the user.

(=] x|

Video review of the program: https://youtu.be/s2DJ_XQpVT4

This is the basis for further development of something bigger. The more scripts a program can
execute, the more signs of reasonableness it will have. In the future, it is planned to write the
associative parts of the program. | think of it as a set of parameters: color, shape, words in the title.
Recreating a human personality in the form of a program turned out to be really difficult.

Conclusion

In conclusion, | would like to note that although not all tasks have been completed, simply
because of the large amount of work to achieve them, nevertheless, progress in understanding the
process of loading consciousness has occurred. The hypothesis about the possibility of loading
consciousness cannot be rejected or refuted, if not today, then tomorrow this possibility will
necessarily arise.
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It took 2 months to write the program, and at this stage it has the basic algorithms for collecting
data, and this is the basis for the further development of something more. As it was found, a person
has the ability to mutual variability and independent improvement than a computer does not
have. The more scripts a program can execute, the more signs of reasonableness it will have.
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VIIK 316.4
DIVORCES NUMBER GROWTH
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Scientific advisor: 1.V. Marzoeva, associate professor
(Kazan State Power Engineering University)

Purpose: to study the problem of the divorces number growth in modern society.

Over the past several decades, the attitude towards divorce in the country has changed
dramatically. In tsarist Russia, divorce was considered shameful and was possible only for very
good reasons. The church agreed if there was public adultery with illegitimate children and a long-
term imprisonment of the spouse. In the 20th century divorce became easier. Soviet ideology made
its own adjustments - the divorce stamp became a kind of stigma on a person, especially in a high
position. And women to the last fought for the family fearing the status of an abandoned wife.

The statistics of divorce proceedings are presented in Table 1.

Table 1.
Year Marriages, Divorces, Marriages per 1000 Divorces per 1000
thousand thousand population population

2000 897,3 627,7 6,2 43
2010 1215,1 639,3 8,5 45
2017 1049,7 611,4 7,1 4.2
2018 893 583,9 6,1 4

2019 950,2 620,7 6,5 4,2

According to the data it can be concluded that more than 50 percent of couples get divorced
every year while the number of marriages is not growing.

Studies show that people usually get divorced because of infidelity, financial problems,
selfishness or a lack of understanding between spouses. By the way, today women decide to divorce
more often than men. According to psychologists, they are more emotional, so they take problems
more seriously. Since women's rights are now more protected, they are free to choose their own
destiny: they decide whether they want to live alone or with their husband.

According to a survey conducted by the All-Russian Public Opinion Research Center, among
the most common reasons for divorce, Russians named poverty (33%), mutual misunderstanding
(15%), unfaithfulness of one of the partners (14%), everyday problems (10%), as well as
incompatibility characters and drunkenness (8% each).

At the same time, 27% of our compatriots believe that divorce is possible only when the family
has actually broken up (39% in 1990), 9% are convinced that the marriage should be preserved at
any cost (13% in 1990) [1].

Economic reasons have a huge impact on families. Today, when the world has entered the era
of post-industrial society, a person can live in comfort in solitude. Previously, people needed a
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family to survive. A person living in a pre-industrial or even industrial age could not take proper
care of themselves if they were all alone. Therefore, people don't try to save their marriage just to
avoid the potential financial problems that come with divorce. If a woman works, she is not afraid
to be left alone without her husband's money [2].

In the 21st century, the system of human values has changed, and the attitude towards divorce
proceedings has become simple for most progressive young people. This is the main problem of
increasing the number of divorce proceedings in the Russian Federation today. If people of the old
school still perceive the dissolution of marriage as a tragedy, then spouses of a younger age destroy
families with enviable calmness. Most modern women do not depend on men, so they do not try
with all their might to keep the family together.

Previously, the family model was completely different - the man earned money and provided
for the family, and the woman raised the children and ran the household. Their income was much
less. Now everything has changed. Women who are strong, well-earning, self-confident and do not
need help are not afraid to be left without a husband.
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THE USE OF ANGLICISMS IN RUSSIAN-LANGUAGE ADVERTISING

Khafizova A.A.
Scientific advisor: E.V. Afonina, assistant professor
(Kazan National Research Technical University named after A.N. Tupolev)

In the 1850s, anglicisms began to enter the Russian language rapidly and in huge quantities.
In 1882 telephones appeared, in 1980-90 computers spread — all this increased the situation.
And nowadays, we observe their use in every sphere of our life. Therefore, the problem of
using anglicisms in Russian-language advertising is relevant today. And this problem has
become a subject of study for many researchers. [1]

The use of anglicisms in marketing is caused by many factors: the demand for new
terminology ("Internet", "xerox", "online", "Photoshop”, "PR"), the lack of an appropriate name
("spray", "chips", "investor", "marketing") and it is trendy right now to use English words to
show their level of development in everyday speech (“exclusive", "tolerant”, "branding"), the
prestige of foreign products (“imported goods"), the globalization of the economy.

One of the main reasons for using anglicisms in advertising is to create the impression of
uniqueness ("mascara with WOW effect"), individuality ("Gillette - the best a man can get"),
attracting attention by using non-traditional forms (yogurt "Biomax", center "Printexpress").
Using anglicisms for creating an international image in order to be understandable in most
countries ("Gloria Jeans", "Pizza Hut") is also important for businesses. Drastic and frequent
usage of anglicisms in Russian advertising entails various consequences.

Among the positive ones are to memorize and distribute words easily. The audience of
customers increases and the study of a foreign language becomes more popular

The disadvantages include the loss of interest in the native language, the growth of
illiteracy. Sometimes uneducated people don't know the meaning of these words and can’t use
them properly.

40



AHTJIMACKUI S13bIK B COEPE [TPO®ECCHOHAJIBHOV KOMMYHUKALIUA

The increase of anglicisms in marketing stems from economic globalization. After all,
English has increasingly covered vast geographical spaces. For example, the names of world-
famous labels are most often in English, but people don't need a translation ("Subway",
"Adidas", "Pampers").

The role of advertising illustrations is also important. They help to build a logical
connection and perceive information adequately (the iconic "New York" coffee cup)

To sum up, the use of anglicisms leads to "contamination of the Russian language", but
increases the scope of advertising and emotionality. Foreign words may be incomprehensible,
but this does not make them less memorable, but, on the contrary, attract more attention from
consumers. And this is the main function of advertising, so the use of anglicisms in it will help
the company to declare itself louder, more emotionally and be remembered, which will lead to
faster success.
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MODIFICATIONS OF THE MC-21 AIRCRAFT
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(Kazan National Research Technical University named after A.N. Tupolev)

Nowadays there are a lot of types of aircraft being used in world civil aviation. Most of the air
fleet are Airbuses and Boeings, no matter what company and country they belong to.

Unfortunately, our aircraft industry is not on its top now, but according to the research made,
there are some interesting and promising projects. One of them is a new Russian aircraft MC-21.

Mainline aircraft of the 21st century is full name aircraft MC-21, which first flight was at 28th
may 2017. The main feature is twinjet has a carbon fiber reinforced polymer wing, also another
components this aircraft made by fiber-polymers too. Unfortunately, problems with supplies of
composite materials postponed full-scale production until 2022.

If to compare MC-21 with aircrafts from Boeing and Airbus manufactures, a number of
differences can be noticed. The first global and obvious difference is the fact that Russian aircraft
hasn’t got winglets.

Winglet or wingtip is a special shape of the end of a wing in a fixed-wing aircraft, or a blade in
a rotary-wing aircraft, that is intended to improve the efficiency of an aircraft during the flight. In
reality there are many different types of winglets, which depend on different aspects:

no wingtip device wingtip fence [ winglet
drooped wingtip sharklet ’ raked wingtip

The winglets are of great importance as their primary purposes are:
* to increase the wing area and wing lift,
* to improve the lift-to-drag ratio,
« to reduce the lift-induced drag caused by wingtip vortices.

According to that, the following advantages can help airline companies:

* to save fuel,
« to improve flight safety,
* to increase the speed due to reduction of drag.
But on the other hand, a winglet may have some disadvantages:
« it leads to the increase of twisting of a wing,
« it increases shaking of the construction.

Studying the relevant materials, we have found information about why MC-21 doesn’t have
winglets. The developer of the aircraft says, that no winglets are needed in flight because of a new
construction of its wing, as it was intentionally lengthened. [1]

But in our opinion, the construction of a wing of MC-21 can be improved using folding
winglets, which will be moved out during take-offs and landings, increasing the lifting force.
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At altitude, these winglets should be moved
back to one level with the wing, which will
increase the wing area. These will help to

\ oS change and improve flight characteristics of the

A ™ aircraft at certain stages of flight. And also,
\ 6\ )\ winglets could be folded down to reduce
N2 ﬂ 2 \% wingspan of an aircraft staying in an airport.

.
-

In comparison with the wingtips of the aircraft of the nearest competitors, this modification will
allow you to adjust the angle of deflection of the winglets, and will allow you to adjust the angle of
deflection of the winglets to certain weather conditions.

So that when the ends are rejected, (when they are transferred to flight mode) the aircraft did
not lose its control qualities. This winglet will be equipped with mechanization on the edge, which
will work synchronously with the ailerons. Why is this being done? As you know, the most
effective part of the wing is its edge. When the winglet is in flight mode, the winglet will be at an
angle of 100 degrees from the top of the wing, this angle does not allow the winglet to affect the
controllability of the airliner and does not reduce the efficiency of the aileron. But as soon as the
winglet goes into flight mode and the wing lengthens by 600 - 700 mm, and the angle of the upper
part of the wing and the winglet will be 180 degrees, the controllability will be different since the
winglet will be part of an elongated wing, and as a result, the effective part of the wing will change.
It will be at the end of the winglet. And the efficiency of the aileron can drop by 10-15 percent. This
mechanization will allow not to lose characteristics in controllability, and to improve it by about 3-5
percent.

This modification will help to add feather the wing structure, improve flight performance and
make this aircraft more competitive on the world market.
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THE INNOVATION ROLE IN THE MODERN DEVELOPMENT OF RUSSIAN SOCIETY

Alekseev V.A.
Scientific advisor: Gilyazieva G.Z., PhD in Philology, associate Professor
(Kazan Power Engineering University)

The modern world in our time does not stand still, it is constantly evolving. Today it is difficult
for humanity to imagine its life without a telephone, computer, car, household appliances, exactly
without innovations that have become familiar to us. Innovation is the main driving force behind
economic and social development.

Innovative activity has led the world community to a new, higher development stage.
Innovation processes originate in individual science branches, and end in the production field,
causing progressive changes in it. In our time, innovation is not a whim, but a necessity for survival,
competitiveness and continued prosperity. The innovation introduction often means for an
individual the need to abandon the old and familiar, but the emergence of a new idea sometimes
leads to the labor devaluation. Also, the cause of the conflict is loyalty to old values, conservatism.
The innovation advantages are new intellectual jobs, the new professions emergence, the working
intellectualization conditions, an increase in the education and culture level, and the disadvantages
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include the destruction of such a source of economic growth as full employment. The need for
innovative society development makes new demands not only on the management activities at the
enterprise, its content and organization, but also on the forms and methods.

To manage the updating processes all production elements systems, innovation management is
formed. The innovative economy development puts forward new requirements for personnel
management. The role of employees professional training, creativity and their thinking flexibility,
the employee's ability to find the right solutions in non-standard situations and develop algorithms
for their implementation is increasing. The innovation processes successful development depends
not on the technical achievements of individual inventors, but on a political and economic system
that guarantees equal property rights based on the rule of law.

Let's highlight the most basic points of the innovation impact:

1. Impact on product quality - the emergence of completely new products that can fully meet
human needs.

2. They contribute to economic growth - new sectors of the economy, a single market is being
created.

3. Increase in the number of competent specialists.

4. The innovation impact on people's living standards - improves human living conditions.

5. Production costs decrease, profit increases. New technologies are being created to reduce the
consumption of electricity, water, etc.

6. Affects the competitiveness of an individual or organization. A firm with an innovation will
be in demand in the market until new innovations are created that have great advantages.

7. Strengthening the country's defense capability, its economic and food security, etc.

8. Influences the development and improvement of the legislative framework in the protection
field of intellectual rights to the intellectual activity results and individualization means through the
new documents development.

9. The development of a person as a person with the introduction of innovations leads him to
an awareness of his usefulness for society, which contributes to an increase in self-esteem.

At the moment, Russia faces a rather important task of choosing a strategy for further
development, despite the “Strategy for Innovative Development - 2020” adopted by the
Government. This is due to the fact that at this stage Russia is not yet ready to completely switch to
an innovative path of development, which requires outdated renewal industries and the development
of the "lost" economy sectors. And yet, the priority program for the current authorities should be the
restoration of the Russian industry, which in the future will study innovative production methods,
create new, advanced technologies, products and services.

Also among the priorities of the state Russian Federation innovation policy are federal target
programs: "National technological base", " Electronic development technology in the Russian
Federation", "Development of civil aviation technology", "Informatization of the Russian
Federation", "Dual-use technologies”, "Development of industrial biotechnology”, "Restructuring
and Conversion of the Defense Industry".

In this regard, it is necessary to highlight the main items of expenditure associated with the
innovative way of development:

1. The costs of research and development of various kinds.

2. Internal costs of research and development.

But all the same, the investment of funds in innovative activities in Russia remains at a low
level, although the majority understands the importance of developing work for all enterprises in
this area.

For the transition of Russia to an advanced innovative development path, the state needs to
create conditions under which:

- any enterprise that explores new technologies for the economic direction growth could take
a cheap long-term loan;

- a research team that creates new technologies could receive financial support for their
projects implementation and the results implementation obtained in production;
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- Scientists working in the main formation directions of a new technological order, and
universities that train specialists of the corresponding profile, would receive the necessary funding
to realize their creative and educational potential;

- every company mastering new technologies can get access to loans to carry out the
necessary R&D and state-regulated markets for their products;

- the consumers interest in purchasing high-tech Russian products production is necessary;

Systemic state policy measures in the field of maintaining scientific and technological progress
in Russia are reflected in Figure 1.

State Investment Policy Priorities
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Figure 1 - Systemic state policy measures in the field of maintaining scientific and
technological progress in Russia

Thus, we need systemic state policy measures that can affect the remaining scientific and
technical potential, timely carry out the Russian economy structural restructuring on an advanced
technological basis, fully increase its competitiveness and radically change the society attitude
towards innovation. Also, an important problem is the low demand for innovations in the Russian
economy and its ineffective structure: it is more profitable for enterprises to purchase finished
equipment abroad than to engage in their own innovative activities. Neither the private nor the
public sector show the necessary interest in the innovations implementation, therefore, production
falls due to the obsolescence of technologies and processes, equipment. Thus, we get a decline of
the economy due to the managers unpreparedness for innovative activities.

Based on the foregoing, it can be argued that innovations in society have a significant impact on
the economy. The innovation role in modern society can hardly be overestimated. Innovations
fulfill economic and social functions, cover all society aspects, affect personal issues, have positive
effects and force society to change the way of life.
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ELECTRIC POWER SYSTEMS DEVELOPMENT STRATEGY

Akhmerov D.D.
Scientific advisor: Marzoeva 1.V., PhD in Philology, associate professor
(Kazan State Power Engineering University)

This article analyzes current state of electric power systems development in Russia and
suggests a possible way of its improving. According to computer’s role in all kinds of systems
growing, it’s necessary to adapt modern energy production and transmission systems to increase
their efficiency and reduce human factor in their operation.

Keywords:

Electric power systems. Power plants. Transmission lines. Automation systems. Artificial
intelligence. Operational and technological management.

The main center of power system operation in Russia is located in Moscow but local operations
usually provided by local operation centers that each state have in its required quantities. Each
operation center requires specific personal - an operator that confirms each operation and allows
lower levels of system work correctly by turning on and off transmission lines to these levels.

S ) . {

Figure 1. Russian unified energy system scheme.

The main problem in such way of work organization is a lack of information and high risk of
human factor with operator’s communications. No lower personal have direct access to system
status and if they have to work with energy system, they need to call an operator to get system’s
status and confirm their ability to work with that part of the system.

To execute such problem we can adapt unified energy system to specific database of all power
plants’ and transmission lines’ statuses that will be gathered by different sensors. All that data will
have visual representation through easy understandable interface and all level personal will be able
to observe any parameter of system part they working with. And such software is already exist, for
example MasterSCADA, which is widely used in modern production lines, automatic systems, high
technology buildings like smart houses and etc.

Each year the number of power substations and transmission lines grows (Figure 2,3) and with
that grows the number of operators needed for their correct working. The more people used in
process, the higher risk of human factor, and when we talk about electricity, such human factor can
not only damage production lines and social structures but also create a risk of fatal electric shock
on the accident zone
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Figure 2. Growth of power towers number.
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Figure 3. Growth of power substations number.

Later on, such system will integrate in artificial intelligence technology, which will allow us to
reduce human factor to zero and provide higher efficiency by self -learning models of power
failures, overloads, underloads, and all other working modes.
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COVID-19 AS PART OF OUR LIFE

Baturov V.S.
Scientific advisor: Gilyazieva G.Z., associate professor
(Kazan State Power Engineering University)

In this article, I'm going to talk about a deadly virus. Covid-19 appeared in our life in 2019.
First the virus appeared in China and spread rapidly around the world. Despite the fact that the virus
is very young, a large number of people have already died from it. At the moment, the virus is one
of the most dangerous.
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Unfortunately, even if you were not sick, the virus affected the life of every person. Covid has a
huge impact on the economy of every state. Due to the fact that the virus is poorly understood, the
governments of states are forced to introduce lockdowns. All establishments, shopping centers,
supermarkets are closed, except for pharmacies and grocery stores. The activities of small, medium-
sized businesses and large industrial enterprises have been terminated or limited. [1]

The only thing that has not been affected by Covid-19 is the electric power industry. The
Russian electric power system has a large amount of resources and a margin of safety in order to
prevent any disruptions in one of the most important industries. All the disadvantages and
advantages of our system have been identified. For example, such disadvantages as the lack of
communication of some energy organizations with the population (in small towns there is no
electricity at the height of the working day), and advantages such as postponing power outages
overnight. The fall in demand for electricity power industry in the world since the beginning of the
year was 6-8%, at the peak of quarantine - 20%, follows from the data of the International Energy
Agency. The strongest demand for electricity power industry fell there, where were stricter
restrictions on the operation of enterprises and the movement of people - in China, Italy, Great
Britain, the USA, India. The least demand fell in countries with relatively mild quarantine measures
- Denmark, Norway, Sweden. In Russia, the impact of the pandemic on the electricity power
industry was not as strong as in Europe and Asia. Electricity consumption in large industrial plants
has decreased and electricity consumption in residential buildings and hospitals has increased. [2]

In my opinion, this is a good experience for dealing with critical situations such as an epidemic
for manufacturing industry. Although the virus has not disappeared for 2 years, humanity does not
give up and continues to fight. Unfortunately, the quantity of victims from Covid-19 has reached
600 thousand people around the world. I hope that in the near future we will be able to overcome
this virus.
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DEVICE FOR PROCESSING SIDEWALKS FROM ICE «DOLBOLED»
(ISECRASHER)

Bronnikov V.N
Scientific advisor: L.E. Urmanova, senior lecturer.
(Kazan National Research Technical University named after A.N. Tupolev)

In this paper, the author presents his personal development — device for processing sidewalks
from ice.

The problem of icy sidewalks is one of the most urgent in winter in the middle zone of Russia
and especially in the east of the country and in its northern regions. Currently, the icing of
sidewalks is facilitated by an unstable temperature regime, frequent thaws, and strong winds.

Several methods are now used to combat ice on the sidewalks: sprinkling the roadway with
chemical reagents, stone chips, sand, and cutting ice with an ice pick. The use of reagents leads to
the fact that with the onset of spring, chemicals enter the soil and reservoirs with melt water, some
of them remain on the sidewalks [1]. Chopping off the ice with an ice pick is a slow and laborious
method.

Table 1 shows the existing devices and methods of ice control, their advantages and
disadvantages.
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Table 1

Prototype view

Advantages

Disadvantages

Anti-ice reagent

Quickly removes ice, low price.

Dirt, during the thawing
period, gets into water bodies
with melt water, poisoning
them, contaminating the soil.

Thorgeir Waa Method

High speed of processing the
territory, environmental safety,
the possibility of reuse.

The high cost of the necessary
additional equipment [2].

A mixture of stone chips
and sand (friction method)

High speed of processing the
territory, environmental safety,

The need to clean the road
almost to asphalt, ice is not

the possibility of reuse. removed.

Alternative chemicals High efficiency. Very strong negative impact on

the environment, high cost.

Low price, environmental safety. | Low cleaning speed, laborious
to use[3].

Based on the analysis of the modern market, it was decided to create a technical device that
meets the following criteria:

1) The processing speed is not less than 120 m? per hour (the approximate speed of processing
sidewalks using an ice ax according to the standards);

2) The noise level is not higher than 100 dB (the maximum permissible noise level in the city);

3) The price is not higher than 42,000 (the average cost of a snow blower in public utilities) [4].

After studying the sources of information (technical literature, Internet resources, opinions of
professionals) about internal combustion engines and electric motors, and analyzing the results
obtained, we came to the conclusion that it is better to use an internal combustion engine, because it
has no connection to the length of the wire, there is no dependence battery capacity from ambient
temperature.

In the process of creating the product, an original design of the device frame was developed for
attaching the system of cutting elements, the mechanism for transmitting rotational motion and the
engine. It provides portability and ease of use.

The operation of the device is based on the principle of cutting ice using multi-blade knives, for
the rotation of which the torque is transmitted from the engine to the shafts of the knives through
the chain. This product uses two multi-blade knives that rotate in the same plane in opposite
directions (right in the D direction, left in the C direction (see Fig. 1).

Ice ax

Fig. 1
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When using this solution, the resultant forces acting on the frame from rotating elements are
minimal. During operation, the device moves in direction B (see Fig. 2), while the rotary movement
of the cutting elements occurs.

Fig. 2

The device itself is moved by a person at a speed determined empirically, depending on the
degree of icing of the sidewalk. During operation, the cutting elements leave a trail in the form of a
spiral up to 15 mm deep on the ice, which, together with the ice chips formed during operation,
prevents pedestrians from slipping on the ice. The width of the processed strip is 360 millimeters.

As a result, from 150 to 180 m? can be processed in one hour. The final cost of this device is
27,000 rubles. The maximum noise level during engine operation according to the technical data of
the manufacturer is 100 dB.

Thus, we can conclude that this development has a number of significant advantages over its
counterparts; it may well become competitive in the market.
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THE ROLE ROBOTICS IN THE MILITARY

Valiev R.T.
Scientific advisor: I.A. Rashodova, senior lecturer
(Kazan National Research Technical University named after A.N. Tupolev)

Introduction:

The rapid development of information technologies, as well as the widespread automation of
technological processes, observed in the world at the end of the XX - beginning of the XXI century,
could not fail to affect the process of creating weapons of military and special equipment (WME).

The military industry has always developed with a particular speed, using all the latest scientific
developments.
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Main part:

Automation of combat processes, as well as the introduction of electronic computing machines
into weapon control circuits have significantly improved the efficiency of AMSEM, having formed
in recent decades in fundamental and technological fields of science sufficient groundwork,
allowing us to talk about readiness to transition to a qualitatively new level - robotization of
AMSEM.

Robotization of AMSEM is understood as a complex of interrelated organizational and
military-technical measures aimed at creating and introducing unmanned (low-human) military
technologies, which ensure complete or partial exclusion (minimal participation) of personnel in
solving combat and support tasks.

The relevance of the use of robotic equipment in military conflicts is conditioned by:

- autonomy

- ability to act in an aggressive environment

- multifunctionality

- adaptability

- fast teachability

- low costs for operation and repair (recovery)

- saving the life and health of servicemen.

Robotization of AMSEM, including the development and creation of military robots, at the
current stage is one of the promising directions for further development and improvement of means
of armed combat, improvement of combat capabilities of troops (forces) in all basic spheres of
military combat - aerospace, ground and sea. In particular, there are great opportunities in the
application of robotic systems in the engineering forces.

At the moment, technical solutions for the development of robotic complexes are being
developed in many developed countries around the world. Military robotics, primarily in the U.S.,
began to be seriously engaged since the late 1990s, when the Army of the Future program was
adopted. A large sum of 22.5 billion dollars was allocated for the development of military robotics
under this program. Another developed power was Japan, which designated robotics as one of its
seven national priorities, aiming to become the world leader in robotics. The latest to enter this race
a few years ago was the European Union, which adopted a multibillion-dollar military robotics
program.

China has not officially announced its plans in this area, but judging by anecdotal reports on
specific projects, it is working on military and other types of robotics. South Korea is also
implementing a robotics development plan, the priority of which is to strategically focus on
providing special equipment to individual customers - for example, robotic surveillance systems for
countries in the countries in the Middle East, for example.

Work in the field of military robotics is also underway in Russia. It should be noted that some
of our achievements are quite in line with the world level, but on the whole, the current level of
work is insufficient, especially in the field of military robots, which is of great concern during the
change of generation of armaments in the world.

The role and place of robotics complexes (RTCs) in the modern armament system of the armies
of the states of the world is formed on the basis of the classification covering three main
environments of special robots application and including complexes with unmanned aerial vehicles
(UAV), land-based RTK (LRTK) and sea-based RTK (MRTK).

Dissimilar RTKs (capable of application in several environments, for example amphibians) are
currently poorly represented in the total number of existing and developed RTKs. Researches in the
field of justification of space RTK shape are being carried out.

As a rule, RTKs are structurally new models of equipment, which are used for testing basic
principles of special-purpose robot control systems construction, as well as principles of using such
robots in the combat order of active units.
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RTKs created as a result of robotization of existing samples of crew equipment account for no
more than 10% of the total number and, as a rule, are NRTKs or unmanned boats (UBMs) - a
subspecies of MRTKSs.

The current situation is connected, first of all, with the fact that, despite the obvious advantages
of robotization of existing armament (unification of service with standard armament, ease of
integration into the existing system of armament) for the development of such RTK special purpose
requires the availability of appropriate accreditation, volumes of financing for revision and
operation of samples, as well as complete redesign of armament, caused by dismantling a number of
systems, providing the vital activity of the crew.

In terms of control systems, the vast majority of modern special-purpose RTKs (about 70%) is
first-generation robots - remotely controlled robots with "hard" software control. Such robots
cannot function independently in a nondeterministic environment, any deviation from
predetermined conditions leads to failure and stopping, and in the most severe cases - to an accident
and RTK failure. The rest of the total number of existing and developed special-purpose RTKs are
second-generation robots, capable of acting autonomously in certain situations of non-deterministic
environment. They can also be called "optional-autonomous” RTKs. Based on analysis of
information coming from external sensors and information about their own state, "optionally-
autonomous” RTK are able to recognize tactical situation and automatically adjust (adapt) to
predetermined and changing conditions of application. It is obvious that adaptability of second
generation RTK to changing conditions largely depends on completeness of its "knowledge base":
set of program options of actions, which, as a rule, is not able to provide all possible situations of
real battle. The figure shows the ratio of the three main types of special-purpose RTKs depending
on the control system.

Conclusion:

In conclusion, | would like to say that the role of robotics in the modern world is very great,
especially in the armed forces. Robots provide high speed and accuracy of tasks. And human
resources are freed up for other operations. Based on the above, we can conclude that with the
robotization of some processes, people will be able to spend more time on developing new projects.
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Language advisor: A.A. Artamonova, lecturer
(Kazan National Research Technical University named after A.N. Tupolev)

The goal of the project is to enhance public safety using the latest technology.

The main idea is to create a device which is able to scan people’s faces. The question may arise
of necessity for such device. The goal is to ensure the safety of people in the streets, buildings, and
any public spaces. The device, of course, can be used only by security agency officers, namely
Police, the Federal National Guard Troops Service, and other services of the state security agencies.
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It should be noted that such technologies are not available in the ranks of the Russian public
security service.

What is the point of the device? Presumably, it will be a helmet with three cameras, a screen,
microphone, headphones, a processor and information storage, and also accessibility to the
database. That is, the device will be able to connect to headquarters.

Cameras are needed to scan a person's face, more specifically to take photos.

Processor is needed to process the taken images according to the specified algorithms, namely:
the sizes of face elements (lips, nose, ears, eye sockets, frontal bone, cheekbones, and chin).

Information storage is required to save pictures.

The screen is used by a security agency officer to monitor the device operation and establish the
identity of a scanned person, and, of course, receive data demonstrating the body of their crime.

The processor will check photos with the database of people who are wanted or placed under
house arrest. Thus, the processor will request the result from the database; the program will perform
a check and give an answer to the operator (helmet wearer) whether the person is an offender.

If the scanned person turns out to be an offender, the security agency officer can immediately
report this information to headquarters and, if necessary, call for reinforcements.

In addition to this device, there is a comparable system that will work using cameras on the
streets. It is planned to synchronize the system of street cameras with the helmet and additionally
use a satellite to determine the location of a person. Thus, if a street camera records that an offender
walks freely along the street, this information is transmitted to the helmet, to the rapid response
team which take measures in accordance with the law, specifically: in accordance with Federal Law
"On Police" of 07.02.2011 No 3-FZ (as amended on 11.06.2021), Article 14. Detention, Federal
Law of 03.07.2016 No 226-FZ (as amended on 01.07.2021) "On the troops of the National Guard of
the Russian Federation”, Article 10. Detention.

References:

[1] OOO Prospect. Federal Law "On Police". When preparing this publication, electronic texts
of documents from the information and legal system Kodeks (www.kodeks.ru) were used. Chapter
4. USE BY THE POLICE OF PARTICULAR STATE COERSION MEASURES. Article 14.
Detention. Pages: 25-28.

[2] OOO Prospect. Federal Law "On Police". When preparing this publication, electronic texts
of documents from the information and legal system Kodeks (www.kodeks.ru) were used. Federal
Law of 03.07.2016 No 226-FZ (as amended on 01.07.2021) "ON THE TROOPS OF THE
NATIONAL GUARD OF THE RUSSIAN FEDERATION." Chapter 2. POWERS OF THE
TROOPS OF THE NATIONAL GUARD. Article 10. Detention. Pages: 15-16.

VJIK 620.93

ALTERNATIVE SOURCE OF ELECTRICAL POWER INVOLVING
ELECTROMAGNETIC RADIATION FOR ELECTRON CAPTURE

M.A. Vasilev
Language advisor: A.A. Artamonova, lecturer
(Kazan National Research Technical University named after A.N. Tupolev)

The goal of the project is to find a new way of generating electricity using the latest technology
and developments.

The main idea is to create an alternative source of electrical power, more specifically an
installation capable of generating electricity from the air.

Of course, in the modern world there are many ways of getting electricity, but the present
method is not conventional like the others. This idea will be relevant for powering some devices in
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challenging situations, like powering devices that should not stop working when the power is cut
off, for example, in Medical Centers, ventilation systems and other devices vital for people.

What is the main point of this idea? It will be a device capable of pulling electrons out of air
using electromagnetic reaction and chemical compounds of substances (metals).

It is planned to base the device on various silver compounds, the most active oxidizing agents,
namely: platinum hexafluoride, silver (I1) fluoride, cationic form Ag2+.

Silver, as the most conductive material, will be taken as the basis for "pathways of transferring
trapped electrons to the accumulator, where the electrons will be stored." A number of silver plates
will be used for this purpose.

Thus, we will capture electrons, more specifically, redirect them to the device using
electromagnetic reactions, then substances that have an electron deficiency (silver and its
compounds with other chemical substances, the most active oxidizing agents) make a move.
Therefore, we will be able to "collect electrons” from air. Oxidizing agents will help storing these
electrons in the device.
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Humanity entered the "supersonic era" on October 14, 1947, the day when American test pilot
Chai Yeager on the Bell X-1 (experimental aircraft) reached a speed of M = 1.06. The next
important date in the history of aviation can be considered when the world’s first supersonic
passenger aircraft Tu-144 took to the air.

And so, some decades down the line we revert to supersonic passenger aircraft (SST). Is there
an opportunity to renew air vehicle or will this technology not be able to be fully used for a long
time? Will engineers be able to solve the most significant problems of the SST or will international
aviation standards be changed? Let's try to understand a little in this article and put forward some
suggestions.

As you know, the elephant in the room for the SST is a high noise floor, arising during the
changeover on supersonic mode. The main restrictions are put forward by the international aviation
standards ICAO and GOST 22283-2014, according to which the maximum loudness level at a
single exposure should be in the range of 65- 75 decibels, depending on the time of day [1]. And as
Kirill Sypalo notes: "The task is to reduce the noise to 68-62 decibels, and most importantly - to
reduce the band in which the sonic boom is felt. This is the main task for us" [2]. It's no secret that
the main "noise producer" is the engine, and it is worth starting with it. For engineers, the task is to
develop an engine capable of operating at supersonic speed for a long time, which at the same time
will fit into the norms.

The next problem is sonic boom (the impact of a shock wave on objects produced by air impact
wave from an aircraft flying at supersonic speed). It is impossible to completely get rid of this effect
according to laws of physics. The only way to solve the sound shock problem is to artificially limit
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flight modes. It is known that the sine of the Mach cone angle depends on the speed of sound at a
given temperature (can be considered a constant value) and the speed of movement of a body in a
given medium. Accordingly, if we limit the speed of movement of the body, the angle will decrease.
The impact wave at the speed of the M = 1.1 at a cruising altitude of 10 km will be significantly less
than at a speed of M = 2.2. In the first case, the impact wave may not reach the Earth's surface at all.

Another not unimportant problem for aviation is air resistance and, as a result, heating of the
shell. One of the solutions is to increase the flight altitude to 15-18 km, where the atmosphere is less
dense. Or use composite materials, for example, carbon fiber-based polymers, which are lighter
than aluminum and have a higher modulus of strength than steel. As Kirill Sypalo says: "The bet is
not even on materials, but on the synergy of materials, technologies and structures that will provide
the specified qualities” [2]. This means not only the use of metal composite structures, but the use
of a grid structure with an uneven grid cell: where the load is greater, the grid is thicker, and where
less is rare. There are already patents for this development: "Construction of a cellular filler panel”
Ne 173383 and "Cellular structure and device based on it"RU2668288C1 [3].

Also, do not forget about the aerodynamic configuration, which provides flight stability,
landing on normal runaways and high flight speed. It is received wisdom that the Tu-144 and
Concorde used acute delta wing which reduced the air drag and the sonic boom. In the concept of
the new SST, it is proposed to use a wing in the form of a double transverse V, which has a positive
effect on aerodynamics and reduces drag (Fig.1).

S £ X
Figure 1. Variant of aerodynamic configuration

In addition, aviation is always struggling and will always struggle with weight. For the new
SST, it is proposed to use liquid crystal screens both in the cockpit and instead of pax cabin widow.

The above idea has several advantages:

1. Strengthening of the hull tube, since the fuselage will be solid.

2. Improved visibility during boarding and passenger comfort, due to a large number of external
cameras projecting images onto LCD screens.

3. Weight reduction, because there will be no hydraulic drives for the nose of the aircraft and a
smaller wall thickness.

The concept of the new SST looks this way: (Fig. 2)
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Figure 2. The concept made by Central Institute of Aerohydrodynamics

1. Double transverse V-shaped wing.

2. Airframe made of composite materials of cellular structure.

3. Full or partial automation.

4. One-piece lightweight fuselage with LCD screens.

5. The flight altitude is 15-17 km [4].

Summing up, it remains to add that the design of a supersonic passenger aircraft is a
multifaceted problem that requires an integrated approach. And as the greatest Soviet aircraft
designer A.N. Tupolev said: "Aviation is a battering-ram that breaks through a wall of sciences’
ignorance.” This statement can be safely applied to the design of the SST, because it will be a giant
breaking through for our entire science and industry.
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A STEP INTO THE FUTURE: VIRTUAL REALITY TECHNOLOGIES

Garifyanov R.1.
Scientific advisor: I.A. Raskhodova, senior lecturer
(Kazan National Research Technical University named after A.N. Tupolev)

Introduction:

Many scientists and science fiction writers thought about how they could plunge into another
reality using various devices. It sounds like an ordinary childhood fantasy, but, in fact, it has
become reality for more than half a century.

The development of science and technology has given us such miracles of innovation as VR,
AR, XR and MR technologies. All three of these technologies are associated with the ability to
interact with reality.
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Main part:

Why is it important to differentiate concepts?

There are many approaches to simulating reality, while the concepts can be very different from
each other. You cannot call each technology VR, since the degree of human immersion in artificial
reality differs, and the devices for this are different.

When we talk about VR, XR, AR, MR we mean different things. Thus, a large number of
definitions are a real necessity, not a gimmick of marketers. Let me tell you about each of them.

What is VR?

Virtual reality (VR, English virtual reality, VR, artificial reality) is a world created by technical
means, transmitted to a person through his sensations: vision, hearing, touch and others. Virtual
reality is based on the creation of computer sounds and images. It completely separates the user
from real reality (RR) using a VR headset, headphones, joysticks and replaces it with a simulation.
This technology allows us to plunge into a completely different world, where we can feel like a hero
of a movie or book. Therefore, this technology is actively used in the creation of games, in scientific
experiments in order to check some conditions and in cinematography. This technology has been
developing to this day. VR developers are working on the possibility of maximum immersion in the
"artificial world". Already now, in addition to immersion through sight (VR - glasses, VR-helmet),
we have the ability to manipulate objects of this world using various joysticks that allow us to feel
this world.

What is AR?

Augmented reality (AR— "augmented reality™) is the result of introducing any sensory data
into the visual field in order to supplement information about the environment and change the
perception of the environment. Unlike VR technology, this concept has existed not so long ago. The
key difference from virtual reality is that we do not completely immerse ourselves in another world,
but only complement our real reality. The technology has great prospects in the development of
many areas: for example, using AR, we can try on shoes on ourselves, even without having them
with us. Architects, on the other hand, can competently draw up a design in a room without moving
furniture in reality. The use of AR for educational and informational purposes has also become
popular. In many museums, it is possible to obtain additional information about an object simply by
pointing the camera at the object.

Moreover, this technology is technically simpler than VR. It takes less memory on computers,
plus this technology is already built into many phones, which makes it possible to get by with the
purchase of various additional devices.

What is MR?

Mixed reality (MR), sometimes referred to as hybrid reality (encompassing augmented reality
and augmented virtuality), is a consequence of combining real and virtual worlds to create new
environments and visualizations where physical and digital objects coexist and interact in real time
... It exists not only in real or virtual form, but as a mixture of real and virtual reality, it covers
augmented reality and augmented virtuality.

The task of MR is to combine virtual and ordinary reality to such an extent that a person cannot
distinguish one from the other. To do this, the computer must be able to "draw" 3D objects into the
real world, recognize objects and analyze objects in the image.

In AR, sketchiness is enough, the main thing is a practical result. The task of MR is deeper -
virtual reality should ideally fit into the real one in order for a person to fully immerse themselves in
it. All senses (sight, hearing, etc.) must be imitated, objects must have a plausible pattern of
behavior, they must be interactive.

Mixed reality should be multi-layered, that is, the real and virtual worlds are processed by the
computer at the same time, while the processor also creates a third, mixed world. Real and artificial
objects must interact with each other.

Mixed reality can be used as you like. With MR, you can do literally anything, both
entertainment and practical tasks. Already, MR is used for business (task management) and for
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education (simulation of phenomena and objects). In addition, there are successful cases of using
MR for training military personnel.

Mixed reality is used in practice and for medical purposes. During complex surgical operations,
the doctor sometimes has to visualize biological objects or phenomena, and MR helps with this. In
addition, medical personnel need to constantly interact with each other, and MR speeds up this
process and makes it more visible, as a result of which work efficiency increases.

What is XR?

Probably the most confusing acronym used to refer to virtual realities. The confusion
surrounding the XR concept has arisen due to the fact that the term has been used in scientific
papers and marketers in different ways.

Very often the term “XR” is used to refer to AR, VR or MR. Thus, marketers are trying to
intrigue buyers by the fact that their device uses a new technology. For example, this was the case
with the iPhone - Apple promised XR capabilities for the smartphone camera, while the XR turned
out to be a regular augmented reality (AR).

Another way to use the XR notation is to combine all such technologies into one term. In this
case, XR can be VR, MR, AR, or CR. The term is used because there are many similarities between
technologies and researchers often deal with the problems of each of them.

In addition, XR could also mean something like an improved MR. There is a concept that
implies a partial combination of the virtual and real worlds. Some XR developments, for example,
allow the user to take objects from the real world and copy them to the virtual one, and vice versa.

XR Usage Examples

It all depends on the context in which the term is used. Most likely, XR will mean any other
virtual reality technology, which means it makes no sense to talk about specific examples - any
from VR, AR or MR will do.

On the other hand, some marketers advocate the uniqueness of the XR term. In this case, XR
means a combination of AR and IoT - the Internet of Things. Devices from the real world affect the
virtual one, and vice versa. In this case, XR is quite unique: it can be used in education, industry
and manufacturing, in scientific research.

Conclusion:

Virtual reality technologies really became a breakthrough of the 21st century. Moreover, these
technologies are still continuing their development path, and | am sure that this progress will
provide a huge breakthrough in the field of scientific discoveries, and in the daily life of people.
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ARTIFICAIL INTELLIGENCE

Georgiev D.S.
Scientific advisor: I.A. Raskhodova, senior lecturer
(Kazan National Research Technical University named after A.N. Tupolev)

Introduction:

The level of development of the technical and scientific area depends on the level of
development of the humanity. Society has long had an interest in the study of something complex
and inexplicable, as well as in the discovery or creation of something new. Along with human
progress, scientific progress grew, followed by technical progress. From the very first and simplest

59



AHTJIMACKUI S13bIK B COEPE [TPO®ECCHOHAJIBHOV KOMMYHUKALIUA

inventions and discoveries, humanity today has reached truly incredible innovations. One of these
discoveries was the creation of artificial intelligence and robots working on it.

Main part:

The science of artificial intelligence dates back to the middle of the 20th century. Since that
time, in many research laboratories, scientists have been working on creating computers that have
the ability to think at the same level as humans. At that time, the prerequisites for the emergence of
artificial intelligence already existed. Psychologists have created a model of the human brain and
studied the processes of thinking. Scientists-mathematicians created the theory of algorithms, which
became the foundation of the mathematical theory of computation, knowledge about the world was
ordered and structured, the problems of optimal calculations were solved and the very first
computers were created. New machines were able to perform calculations much faster than humans,
so scientists thought about the possibility of creating computers that reached the level of human
development.

Today, the development of artificial intelligence is developing in two directions:
neurocybernetics and black box cybernetics. One of the areas - neurocybernetics, or artificial
intelligence, is based on modeling the work of the human brain using artificial intelligence systems
known as neural networks or neural networks. The second direction of artificial intelligence - black
box cybernetics, or machine intelligence, is engaged in the search and development of algorithms
for effectively solving intellectual problems using existing computer models. For this direction, the
main thing is the principle of its operation: the reaction of a “thinking” machine to input influences
should be the same as that of a human brain.

The use of artificial intelligence in work allows not only to automate any process, but also to
customize it in accordance with the specific task of a person, department or production. The work of
artificial intelligence becomes more efficient through continuous learning - the more the neural
network recognizes details and needs, the better it functions.

Today, artificial intelligence is used in almost all areas of life:

- Finance: algorithmic trading, market research and data mining, personal finance
management, financial portfolio management;

- Heavy industry: the use of robots in work that is considered dangerous to humans, in routine
work, etc.;

- Medicine: artificial intelligence for making medical diagnostics decisions, interpreting
medical images, robots for nursing and elderly care, creating treatment plans, etc.;

- Human resource management and recruiting: artificial intelligence for viewing candidates'
resumes, for predicting candidate success, for creating chatbots for repetitive tasks;

- Music: virtual composers and more;

Artificial intelligence is no longer science fiction, computers recognize faces, predict traffic
situations, and warn of health problems. But despite impressive projects proving that the integration
of artificial intelligence makes life more convenient and safer, the future of artificial intelligence
does not come soon. Already in the near future, artificial intelligence will cover even more spheres
of human life. Thanks to him, the lives of many people will become better.

Future Artificial Intelligence development areas:

- Cybernetics: The use of computers and robotic devices maintain and improve the abilities of
the body and brain. Some developments will be produced for comfort, while others - for the
restoration of important functions of the human body. For example, bionic prostheses for amputees.

- Climate and environment: combining different mathematical models with the help of
artificial intelligence. It will increase the accuracy of forecasting and expand the possibilities. For
example, you can look at the picture of climate change on the European coast of the Atlantic Ocean
for several years to come.

- Communication: Building and developing robots capable of recognizing human emotions,
human speech and actions.
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- Helping people: in the future, a person will have the opportunity to have a robot assistant
next to him, which will be able to help him in his daily activities. It will especially help the older
generation.

But despite the many advantages of artificial intelligence, it has serious drawbacks that hinder
its development. Some of the biggest disadvantages of the artificial intelligence are:

- Loss of incentive to be creative: Computers are ubiquitous in the arts and appear to be
pushing people out of the arts.

- Artificial Intelligence Accidents: Modern machines and programs have the ability to adapt
to changing external factors, that is, to learn. Machines with such a degree of adaptability and
reliability will be developed very soon, which will allow a person not to interfere in the decision-
making process. This can lead to the fact that people are unable to adequately act in the event of an
emergency.

- Artificial Intelligence Training: Learning is possible only on the basis of data, it is not
possible in other ways. This means that any inaccuracies in the data will affect the results. And new
levels of forecasting or analysis must be added separately.

Conclusion:

Artificial intelligence is one of the most significant discoveries for modern society, which will
entail many positive changes in people's lives. The development of artificial intelligence has serious
drawbacks, but if a person takes control of them, then artificial intelligence will not pose any danger
to society but it will make the every person’s life better.
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THE PROBLEM OF TECHNICAL SCIENCES IN THE FIELD OF ELECTRICITY
GENERATION IN A CLUSTER OF CARBON-FREE ENERGY.

Gubaev I.N.; Shavarin P.M.
Scientific advisor: E.V. Musina, Candidate of Philological Sciences, docent
(Kazan National Research Technical University named after A.N. Tupolev)

At the moment, the most common raw material for generating electricity is the carbonaceous
type of raw material. According to news reports, the European Union intends to reduce harmful
emissions into the atmosphere to 55% by 2030. The law is part of a green deal, under which the
European Union plans to take a number of economic and social measures such as phasing out oil,
coal and gas in the energy sector and switching to renewable energy sources. According to experts,
at the level of modern production and consumption, the explored reserves of carbonaceous raw
materials will be completely depleted in the near future.

In addition, a society led by the green movement is actively demanding a reduction in the
carbon footprint of energy. This desire is supported by all segments of the population in most
civilized countries.

The above requirements are forcing scientists to do research in the field of electricity
generation, aimed at finding alternative sources. The most promising is the development of wind
turbines designed for different needs of the national economy. At the moment, the level of modern
technology makes it possible to efficiently accumulate electricity only in transport and in mobile
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gadgets. Based on this, it is most profitable to introduce energy sources based on carbon-free raw
materials as additional sources of electricity for household power grids, for power the chargers

Thus, the implementation will reduce the carbon footprint and the total harm to the
environment, which will meet the requirements of society.

This type of power system is called a distributed power system. The most common type is
centralized power system. The distributed system makes it possible to reduce losses for the
transmission of electricity, as well as to increase the total power supplied to the network, thereby
increasing the reliability of the power system. One of the main problems in the implementation of a
distributed type power system based on wind generators is the problem of placing wind generators
on the consumer's territory. To charge the storage batteries, a relatively low power of the supply
generator is required. This allows the development of compact wind turbines for these needs. The
small size of the wind turbines will allow them to be placed directly on the roofs of apartment
buildings. In the case of one-story buildings, it is advisable to use one generator supplying several
houses to the charging station.

Another problem in the implementation of a distributed power system is the accumulation of
excess energy during generator operation, which is especially relevant at night. When powering the
battery charging stations, this problem is solved. At the same time, there is an increase in the
efficiency of the power plant and a decrease in the payback period. Also, it is more profitable to
power the charger only from a wind generator, since such a solution will eliminate the need to
purchase additional expensive batteries, which will also reduce the harm to the environment.

Every year, the capacity of the batteries is growing, this requires an increase of the power sys-
tem. Using of wind generators will solve this problem, while the efficiency of previously installed
wind generators can eventually reach a maximum level.

A similar project is underway in Denmark. It is proposed to introduce a system for charging
batteries of electric vehicles from a battery charged from a wind generator. This solution is more
costly, since it is necessary to install expensive batteries as an intermediate circuit node. The wind
generator cannot generate enough power for accelerated charging, while the above option must be
implemented outside the home network of consumers. At the same time, the option proposed in the
article can also be placed outside the home network, for example, in shopping centers.
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WING-IN SURFACE-EFFECTS VEHICLES’ POSSIBLE OPERATIONALIZATION
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WISE aircrafts are aircrafts designed to fly at low altitude in the area of the ground effect. They
have a high aerodynamic quality that exceeds the performance of aircraft. This article discusses
various applications of such unusual vehicles.

The use of WISE aircrafts.

Before proceeding to the use of wing-in-surface-effect vehicles in everyday life, it is important
to formulate the basic requirement for these truly unique machines - the movement of the device

62



AHTJIMACKUI S13bIK B COEPE [TPO®ECCHOHAJIBHOV KOMMYHUKALIUA

above the screen should be stable and easy to control, it should independently, without the
intervention of the pilot, be held at a given altitude above the screen, and the actions of the pilot
should be reduced mainly to controlling the course. [1]

According to the classification of the International Maritime Organization (IMO), wing-in-
surface-effect vehicles are divided into three types:

A- WISE aircrafts that do not have the ability to detach from the ground effect,

B- WISE aircrafts capable of flying off-screen if it’s necessary,

C- aircraft that use the ground effect only in take-off and landing modes.

Basing on the ability to fly without ground let me introduce new concept of the application -
emergency rescue operations. At the moment, developments are underway in the Central design
bureau for hydrofoils named after R.E.Alekseev (Fig.1). Using the main advantage of WISE
vehicles compared to conventional aircraft, namely, a large payload capacity, it will be possible to
reduce the number of departures. According to the Chairman of the Board of Directors of JSC
"Central Design Bureau for Hydrofoils named after R. E. Alekseeva" by Georgy Antsev — the new
machine will be able to take on board up to 200 tons of water, and there is a possibility of taking
water from reservoirs.

When loading 200 tons of water, 1 flight of such aircraft
can replace 5 11-76 flights and 17 Be-200 flights. Nikolay
Korshunov, Head of the Department of Forest Protection
from Fires of the All-Russian Institute for Advanced
Training of Forestry Workers estimated the cost of 1 flight
hour of 11-76 and Be-200 aircraft up to 1 million rubles. The
economic effect of using a rescue WISE ship is huge, with
higher fire extinguishing efficiency. A one-time discharge of
200 tons of water will be much more efficient and more
profitable than 17 flights of a Be—200 aircraft.

Figure 1. The concept of a heavy emergency rescue WISE ship

The next advantage of the WISE vehicle is independence from the ground infrastructure and the
ability to approach almost any type of shore. This will allow rescuers to get to the right place faster
and evacuate victims of natural disasters, where the score goes by seconds. As mentioned above,
such aircrafts have a higher load capacity, which will allow you to place more rescue and medical
equipment, which again increases the efficiency of 1 machine and can save someone's life.

WISE ships can move not only over the water surface, but also over any flat surface, without
large height differences. It doesn't matter if it's a frozen water surface, soil, sand, asphalt, and so on.

The most important thing for the use of WISE aircrafts, as for all flying devices, is the device of
the take-off and landing site. This is what determines the functional capabilities of the future
vehicle. The water surface is certainly acceptable, but for access to places of “civilization" during
the evacuation of victims in emergency situations, it is important to be able to land, with further
take-off, on highways, as well as for desert areas where there are flat areas.

Consider the possibility of using WISE ships on highways and on highways. According to
GOST R 52398-2005 "Classification of highways", "motorways" include highways: having a multi-
lane carriageway with a central dividing strip throughout, having no intersections at the same level
with automobile, railways, tram tracks, bicycle and pedestrian paths, access to which is possible
only through intersections at different levels, arranged no more than 5 km apart. The technical
classification of highways is shown in (Fig.2). [3]

Since the width of the lane is standardized, in addition to the requirements for stability and ease
of management, a mandatory requirement is imposed - full compliance with the existing road
infrastructure, that is, the wingspan is already automatically limited by the width of the traffic lane.
At this stage, there may be a problem with creating lift. A possible solution is the use of an air
cushion, or a blowing system under the wing, which has already been used on WISE aircrafts
designed by R.E. Alekseev.
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Figure 2. Technical classification of highways.

Also, the created aerodynamic flow should not interfere with other road users. In addition, it is
necessary to ensure the longitudinal and lateral stability of the vehicle. If ensuring lateral stability is
not a problem, since the lifting force increases sharply on the part of the wing approaching the
ground effect and a restoring moment appears. When designing a WISE aircraft moving along a
motorway, it is necessary to refer to GOST 26804-2012 "Metal road barriers of barrier type", since
road barriers can be installed on highways that can interfere with take-off / landing. In addition to
motorways, for take-off/ landing of light wing-in-surface-effect vehicles, roads of the usual type of
category IB may be suitable, with roads connecting no more than 600 m. This distance should be
taken into account at the design stage of a light wing-in-surface-effect ship. [4]

The movement of the WISE aircraft will take place in close proximity to the road surface and,
accordingly, special requirements must be imposed on the coordinate meters (height, roll, airspeed,
etc.) for measurement accuracy, for example, the permissible error for the angle of sliding is 0.3°
(4]

The structure of the longitudinal motion control system of a light WISE ship is described in
S.V.Zaitsev's dissertation “The longitudinal motion control system of a light WISE vehicle with an
impact on the elevator"

The latest application of WISE aircraft is to provide year-round navigation on the rivers of
Siberia and the Far East. Settlements in these regions, as a rule, are located on the banks of large
rivers, which, due to difficult climatic conditions, cannot provide year-round navigation. It is
difficult to overestimate the importance of year-round navigation on these rivers: transportation of
goods, passengers, medical care - all this is complicated due to the climate of the region. But the use
of these ships solves this problem, due to the fact that, unlike ships, they are not tied to the type of
surface over which the screen effect is created. It does not matter to the WISE aircraft whether the
ice is under it, or the water surface, or the ground and so on.

To sum up it must be said that using the example of this article, it was demonstrated that WISE
vehicles are an effective form of transport that can be used in many areas, from cargo transportation
to emergency rescue operations. Using the existing infrastructure for overclocking and entering the
screen mode will allow more efficient development of the regions of the Far East and Siberia.
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Innovation processes cover more and more spheres of activity in a society, including education,
and digital education is of many advantages, in the case that all its pros and cons are considered.

Nowadays the pace of life is accelerating globally. Technology is rapidly creeping into lives of
people. Online learning platforms are rapidly entering the world, and robotics, virtual reality, and
artificial intelligence technologies are developing. Mankind is participating in the formation of a
new education system — the digital education system. However, the modern community is not ready
to switch to this system, the reason is the lack of training of personnel.

Digital education is education that is carried out in a networked city, through the use of online
courses, electronic textbooks, distance learning, and web resources of the Education Management
System (LMS).

Digital education is currently not widespread in the Russian Federation. In the document
“Moscow education. Strategy 2025” [1] the concepts FLOW and GROWTH are distinguished.
FLOW refers to a “personalized educational trajectory in open teams”. GROWTH stands for
“distributed evaluation in the talent system”. There is already a hint of digital education in these
names. The concepts in the proposed strategies allow students not to limit themselves to the limits
of their school and use more diverse methods, which will eventually lead to their desired goals.

Since digital education in Russia is just beginning to gain momentum, it is necessary to
distinguish both pros and cons in it. First, it provides an opportunity to learn at any time and in any
place. Training, as a rule, takes place in a comfortable, calm, favorable environment. Materials are
available 24/7. Further, a person can learn not only at home, but from any place where there is an
Internet connection, remembering his or her username and password. For those, who have more free
time, the program at an accelerated pace can be completed. It is important that online learning often
uses a game component, which makes it particularly attractive for the younger generation. Finally,
the results of training are no worse than the results of the traditional format.

Digital education is considered to be developed in school educating. Yet, the questions arises:
How can teachers prepare for such drastic changes? Most importantly, they need to get acquainted
with the very concept of this education, take several online courses, which help get the necessary
and useful knowledge, and identify what is needed for their developments and understand how
children perceive different presentation of such material [2, p. 123].

With the advent of digital education, there is a reassessment of values:

- ability to interact to gain knowledge (interactive skill);

- instead of solid memorized knowledge, independently acquired knowledge (cognitive
competence);

- possession of practical skills along with theory.

Digital education has emerged in the process of integrating political, economic and cultural
resources in solving local problems, that is, in the process of globalization. Globalization affects
education as follows:
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- international stuff is employed;

- training both at school and on the Internet;

- continuing education;

- creation of transnational educational associations between schools and universities;

- exchange of educational values across the nations.

When a school is already implementing such technologies or planning to apply them, it is worth
finding out what platforms the institution is going to use. This will give time to get more fully
acquainted with the information and prepare materials in advance [3, p. 89].

However, when a school does not plan to switch to digital education, nowadays it is encouraged
in a community to think about how any subject will be transferred to the online course system, or to
introduce elements of digital education into the daily working day with pupils. Students are more
likely to pass quizzes, tests and Olympiads using a smartphone or tablet. Gamification — use of
elements of game mechanics — is already used in many areas of social activity.

Thus, digital education can really bring benefits. However, it is still required to understand how
it will work at school or university: 1) how much students might be interested in it, and 2) what will
be the tasks and entire courses [4].

At the very beginning it will be difficult for a teacher to be burdened additionally, but in the
future, it will become easier not only for him or her but also for students both in education and in
future career.

In comprehensive, and secondary education, as well as in additional education, only 2.8% of
learners use online training, but according to analysts’ forecasts, it will increase to 6.9% by 2022
[5].

Digital education contributes to the formation of digital literacy, which means the ability to use,
study and store information. Thus, this type of education allows pupils and students to get, apply,
and test their knowledge in practice. Education must not only keep pace with the times, but also be
ahead of them, because today’s schoolchildren and tomorrow’s students will become specialists in
various fields, and their training must meet the needs of the labour market, thus digital education in
a society is considered as essential part of it.
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Currently, there is an increase in the number of cars powered by electric motors. The active
spread of such electric vehicles leads to the task of creating a network of charging stations that
provide fast charging. In this paper, the basic principles of operation of such chargers are
considered, and the structure of a distributed control and monitoring system for such devices was
proposed.

Recently, electric vehicles have become an increasingly common means of transportation,
replacing cars with an internal combustion engine. This is due to various factors, including the trend
towards more environmentally friendly vehicles, low electricity prices compared to fuel prices, as
well as the emergence of new, more energy-efficient electric batteries that allow an electric car to
travel ever longer distances. In this regard, there is a need for a special infrastructure for electric
vehicles consisting of various charging stations. Unlike refueling a car with an internal combustion
engine, refueling an electric car is noticeably slower, depending on the charging module and the
car's battery, it takes from 7-8 hours to 60-30 minutes. Thus, there is a need to create a network of
charging stations of various types. At the same time, the development of a high-power charging
module, as well as specialized control and monitoring systems for the technical condition of the
charging module and the charging process of an electric vehicle becomes an urgent scientific and
technical task.

Depending on whether the charger is installed inside the car, chargers can be divided into:

On-Board Chargers (On-Board Chargers - OBC).

External charging stations.

OBC takes an AC power source from the mains and converts it into direct current to charge the
battery, which is slow due to the limited rated power of the charger, which can be placed inside the
electric vehicle. OVS allows you to make the costs of creating a charging infrastructure for electric
vehicles minimal, but increases its cost and battery charging time.

OVS, as a rule, does not allow for fast charging, which can be a problem for vehicles traveling
long distances, or for a long time (for example, cargo vehicles or buses).

External charging stations require additional space for installation, the cost of purchase,
installation, supply of power lines and maintenance, but reduce the charging time, and therefore
make the operation of an electric vehicle more convenient. External stations use direct current
charging. It supplies regulated DC power directly to the batteries inside the car.

Since the DC charging equipment is installed in fixed locations with small size restrictions, its
rated power can reach several hundred kilowatts. The direct current fast charging method reduces
the charging time from hours to tens of minutes. Let’s consider the device of an external charging
station capable of charging a car with direct current.

A DC fast charging station, as a rule, includes the following functional units: an AC rectifier; a
power factor correction unit (PFC), a DC-DC converter to control the amount of voltage required to
charge the battery of a particular vehicle. The power supply and communication between the
charger and the car are carried out through the interface of the charger connector. Figure 1 shows a
simplified structure of a DC charging station.
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Fig. 1. Structure of the electric vehicle charging station

The structure includes the following functional units: secondary power supply, rectifier, power
factor corrector, DC/DC converter, car connection interface, microcontroller, human-machine and
user interface, as well as a unit for external connection. The charging station works as follows:
electricity from the external power grid is supplied to the rectifier unit, the power factor corrector,
where alternating current is converted into direct current, then the current passes through a DC-DC
converter, forming the required voltage value. The generated voltage is supplied to the battery of
the electric vehicle through a specialized interface. The operation of the entire system is controlled
by a microcontroller. To provide electricity to the system, there is a separate secondary power
supply unit. An additional microcontroller that allows you to control MOSFET transistors on which
a voltage conversion circuit is implemented. It is worth noting that we will consider charging from a
three-phase alternating current source, since for fast charging we need to work with large capacities.

Figure 2 shows the scheme of operation with a three-phase current source.
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Fig. 2. Three-phase charging module

It follows from this scheme that it is necessary to embed a power corrector for each phase, this
leads to the fact that a suitable microcontroller is needed to control the charger. In addition, to
monitor all the necessary electricity indicators, various sensors connected to the microcontroller are
also needed.

At the moment, it is advisable to create a distributed network of charging stations operating
without a constantly present operator. To ensure the operability of such a system, the use of remote
access, control and diagnostic technologies will be required.

The active spread of Internet technology and the development of microcontroller technology
have led to the development of the Internet of Things. The Internet of Things is a network of united
physical objects exchanging data, this form of information exchange between devices, often without
human intervention, allows you to use many things in a new way, from household appliances to
industrial sensors. In the near future, the Internet of things may get even more development, for
example, many cars of various types are already being produced, with the ability to connect to the
Internet. To date, this gives the driver access to various services, for example, to the navigator to
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build a more optimal route, taking into account the road situation, or allows you to track the
movement of cargo transport. Considering this trend, we would like to discuss the advantages of
connecting charging stations for electric vehicles to the Internet.

Both the owner of the charging station and the driver of the electric car will get new
opportunities, let's look at some of them. For the station owner:
Getting data about the car (vehicle type, battery capacity, etc.
Information about the owner of the car
The amount of KW spent on charging
Electricity consumption by the charging station
Monitoring the status of the charging station (for timely troubleshooting)

For the car driver:

e Charging time

e The amount of electricity needed to fully charge

e Car battery status

e The ability to track the location of charging stations and build a route, taking into account
the power reserve and charging stations along the way

To connect the station to the Internet, it is necessary to use special microcontrollers or modules,
they can be integrated into the charging station system (Fig. 3).
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Fig.3. Network connection diagram

Thus, we have the opportunity, firstly, to receive data from the microcontroller (receiving basic
information about the charging process), and secondly, to monitor the operation and charging
process, interrupt it in case of emergency. Thanks to this, you can monitor the status of the charging
station, which increases its autonomy. Such a system can be upgraded if separate sensors are
connected to a microcontroller connected to the Internet to monitor the state of the external
environment. For example, if a charging station receives electricity from solar panels, and the
weather becomes unusable, the lighting sensors will transmit a signal to the microcontroller and the
station may temporarily close and notify everyone who wants to refuel so that they have time to
choose another route. When there is a network of such “smart” electric gas stations, they can
respond in a timely and coordinated manner to various situations, while such stations provide us
with complete information about their work, which allows us to make different decisions related to
their further operation.

The infrastructure of automotive power plants is the key to the widespread use of electric
vehicles. Electric vehicle charging stations, especially those with fast DC charging, use
sophisticated power supply systems to deliver large amounts of energy to the vehicle's battery over
a short period of time. This system can be connected to the Internet, thanks to the connection of
special microcontrollers. Based on the data on the operation of our system received from the
microcontroller and the connection of various peripheral devices, we can receive new data on the
operation of the charging station, using special software, you can link the operation of the charging

69



AHTJIMACKUI S13bIK B COEPE [TPO®ECCHOHAJIBHOV KOMMYHUKALIUA

station with various services. Thus, the use of “Internet of things" technology in the field of
charging stations provides a number of advantages that have been described above.
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The significant increase in the use of electric vehicles (EV’s) has led to in a remarkable rise in
demand for electric energy across the globe. EV’s are great alternatives to commonly used
conventional vehicles. EV’s have the ability to reduce climate effect and pollutant emissions
significantly, producing zero carbon emissions. The global EV market has grown significantly. And
the electric transport market of Russia also continues to grow and develop at an accelerated rate.
The Government of the Russian Federation has issued a disposal in which the Concept was
approved that set the tasks for the development of the domestic infrastructure of electric transport
[1]. According to these tasks the key targets for the implementation of the first stage of the Concept
are:

e production of at least 25 thousand electric vehicles;

e commissioning of at least 9.4 thousand charging stations, of which at least 2.9 thousand are
fast charging stations.

The issue of powering charging stations, as we will see later, is important and relevant at the
current moment. Along with the issue of improving the conditions for modernization and
implementation the renewable energy systems. According to the statement of Russian Deputy Prime
Minister Alexander Novak, Russia plans to increase the share of renewable energy sources in the
country's energy balance by 10 times - from the current 1% to 10% in 2040 [2]. This growth will
occur mainly due to a strong reduction in the share of coal energy generation from the current 15%
to 7%. The existing electricity network system, is mainly powered up by various types of fossil
fuels, that it adversely affects the environment and the world ecological system. And the rapid
growth of EV charging stations will only exacerbate the current ecological predicament and will
accelerate the rate of contamination, if they continue to be powered by such grid. A lot of energy
supplying companies, research centers started thinking about reducing the pressure on electricity
grid. And therefore it is a great opportunity to integrate renewable energy infrastructure into
developing charging infrastructure for electric vehicles, simultaneously improving the nation’s
electricity grid system.

To answer the question on how exactly the EV charging stations are affecting the grid, let’s
consider the grid impact analysis of EV charging stations done by National Renewable Energy
Laboratory [3]. The analysis was conducted in California and performed on two distribution
models: the IEEE 34- node system and California distribution feeder model, with charging stations
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connected to various locations in the system. Four case studies have been carried out, with the base
case presenting a case without any charging stations. Case 1, Case 2, and Case 3 are representing
good, mediocre, and worst locations, respectively. And it was found that connecting charging
stations to worst or other locations causes major voltage dips and generally increases voltage
instability. Location 1 (good location) has better capability to handle EV charging than locations 2
(mediocre location) and 3 (worst location). But even Location 1 can’t handle the spiky heavy and
charging loads: the voltages decrease to less than 0.95 p.u.
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Figure 1. Voltage profiles of 3 charging station locations.

It’s worth mentioning that one of the key factors we should take into account is time, when the
demand of EV charging occurs. Various studies showed that it really matters when the consumption
occurs, even if there’s overall increase in it. And smart charging programs were developed. One of
the solutions is a system in which EV’s don’t charge until a signal from a grid is given, when it’s
ready to power the stations. But most of these solutions put to some extent a time limit, that restrict
the consumers. And one of the benefits of renewable energy-based charging infrastructure is that it
won’t limit the end users as much as those smart systems mentioned before.

However, in order to achieve sustainable energy supplying and balancing energy storage
infrastructure must be developed, as storage systems can provide electricity in  low  power

generation.

AC Network

3

Figure 2. EV charging scheme with Solar PV Charger.
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The main reason behind storage system implementation is that though wind power and solar
power plants are more environmentally friendly compared to fossil-fueled power stations [4] and
have a great potential to produce electricity, their electricity output isn’t that reliable. And using
storage systems to stabilize the grid power isn’t a new technology. Let’s see, for example, how
well-developed residential battery storage infrastructure in Europe. According to SolarPower
Europe’s “European Market Outlook on Residential Battery Storage” published October 2020 [5],
the market researched showed strong growth for batteries in Europe. In only 2019, a total of 745
MWh battery capacity from 96,000 systems was installed, representing a 57% year-on-year growth.

Thus we draw the conclusion that EV charging stations have detrimental impact on voltage
stability, produces power losses, though, EV’s are one of the best alternative to reduce the
emissions at the current moment. And that’s why renewable energy sources are some of the most
effective ecological solutions to meet consumer’s demand. And the developed storage system
infrastructure requirement isn’t the major challenge as we saw earlier. The major challenges remain
the same: constantly changing load characteristics of EV’s and uncertainties of the renewable
sources.
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Energy sustainability and environmental preservation have become worldwide concerns with
the many climate change manifestations and the continually increasing energy demand. As cities
and nations become more technologically advanced, electricity consumption rises to levels that may
no longer be manageable if left unattended. The Smart Grid offers an answer to the shift to more
sustainable technologies such as distributed generation and microgrids [1].

Smart Grid is an automated software package that allows, based on information received from
all system objects and intermediate network elements, to correctly distribute all available energy
between consumers, while ensuring the power grid stability in terms of voltage assessment. Also,
this concept is relevant in connection with the expansion of the “green” energy market in Russia.
The renewable energy sources using, along with the advantages, has a number of disadvantages,
one of which is the inconsistent electricity supply by wind and solar power plants. Smart power
supply networks solve this problem by providing an electrical energy two-way flow and
information between power plants and consumers.

Smart power grids are equipped with control systems and emergency control systems that allow
you to quickly respond to emergencies and restore the networks operability. An array of sensors
monitors electrical parameters such as voltage and current, as well as the critical components
condition. These measurements ensure the stable functioning of the power system. The system
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constantly searches for potential problems that may cause malfunctions in its operation, assesses the
malfunctions probability and possible consequences. After that, corrective actions are determined,
their effectiveness is modeled and implemented. When the energy flows are restored, the system
will operate as before. Real-time Smart Grid management requires automatic control, interaction
between operators and computer systems, high data exchange speed [2].

Currently in Russia the Smart Grid concept is at the initial stage of implementation. In some
regions of the Russian Federation, the Smart Grids introduction was included in the energy
efficiency program. According to the Ministry of Energy of the Russian Federation, the leaders of
the regional energy efficiency rating are Tatarstan, St. Petersburg, Belgorod and Murmansk regions.
Consider the municipalities that are part of some of the above subjects of the Russian Federation
that implement the concept of "Smart" grids.

The city of Ufa has been implementing a project for the smart power grids implementation
aimed at modernizing the energy complex, namely, monitoring the electrical equipment load,
monitoring emergencies and their elimination since 2013. The project implementation process
began with the modernization of one microdistrict, in which the Grid Control Center was launched,
which includes eight control points, as well as collecting and analyzing information from power
facilities. The result of the smart grids introduction in Ufa is a reduction in the time for emergency
response from 2.5 hours to 2 minutes; unauthorized connections detection; reducing the
maintenance cost and equipment repair.

The Smart Grid system was introduced in the city of Belgorod: special devices were installed in
a number of distribution networks that accurately determine the wire break location and allow only
a small number of electricity consumers to be disconnected in this case. The complex of modern
equipment and automated systems based on SAP software includes over a million units of electrical
equipment. Substations equipped with a transformer monitoring and diagnostics system allow
remote control and analysis of the power equipment technical condition, detecting its malfunctions
at an early stage.

Belgorod is also implementing the first Russian experience in the implementation of “smart
lighting", which gradually controls street lighting depending on the visibility conditions and the
number of people on the street. Street networks are fully automated and remotely controlled, which
allows for continuous monitoring of the state of street electrical equipment and effective metering
of energy consumption [3].

In the pilot mode, the project "Smart Metering" was launched in Perm - this is an intelligent
electricity metering system. About 50 thousand metering devices were installed at the pilot site, the
information and computing complex of the upper level of the integrated electricity metering system
was adjusted. The installation of "smart meters" provided consumers with the opportunity to take
into account the real amount of energy consumed, and energy suppliers - reducing losses,
eliminating cases of illegal use of electricity.

The of "smart" metering devices installation is planned to be regulated at the legislative level.
So the Government of the Russian Federation has submitted to the State Duma a bill on the
intelligent electricity metering systems development, which involves the introduction of "smart
meters” in April 2017. In accordance with this bill, the installation of modern accounting systems
will be carried out at the expense of power grid and resource supplying organizations. Certain
provisions of the Smart Grid concept as opportunities for the development of the electric power
industry are included in the Energy strategy of Russia until 2030.

The Smart Grid concept is being implemented at the level of local projects in Russia. The main
problems that hinder the spread of technology are a significant number of consumers with different
requirements for the quality of electrical energy; lack of reliable energy storage; significant
financial investments in the implementation of the Smart Grid system and its subsequent
maintenance; lack of standards and regulations; lack of motivation among generating companies.
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Drug discovery is hard

compounds

Regulatory approval

@ 1 compound

Usually to deploy one drug into the market takes around 2.6 billion dollars of investments and
over 10 years devoted for initial compound selection, optimization, clinical trials and submission.
The vast space of compounds that includes up to 10% of possible molecules, and voluminous
databases make it very challenging for scientists.

However, increasing digitization of data in the pharmaceutical sector for the last decade
motivates the use of Al for organizing and applying the knowledge to solve complex clinical
problems.

How Al can facilitate the process

The combination of big data and artificial intelligence can help us not only to work faster, but
endow us with a greater insight into new ways to treat illnesses such as cancer and make greater
medicine. Here are the main advantages of Al:

o Better work with data. Deep learning algorithms can wield data faster as well as discovering
hidden correlation of symptom-disease;

¢ Developing new chemical compounds based on the target;

o Ability to predict features of developed compounds alleviating the necessity for redundant
testing.
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obtained knowledge is used to synthesize a compound in the @E
lab. Then goes the stage of tests to ascertain the properties of ¢
the compound (toxicity, selectivity, solubility and etc.).
Finally, all the information is being added to the library and

N ) Test

for the process to repeat itself. /ﬁ S T properes it

Thanks to Al potential, this entire process is being G + Bt
emulated on hardware with the little need to engage in actual laboratory experiments that spares a
great amount time.

So how does it work

Here is the visual representation of deep reinforcement learning network for de novo design
generative model.

This model is divided into 2 neural networks:

Parameter optimization

e Generative model. This model is engaged in Generative model
creating chemical compounds. Generated compounds this R
model presents as SMILES (linear representation); / ‘ \
e Predictive model takes output from generative 6 ..
model and predicts features of newly generated compounds | reward e
such as selectivity, affinity, solubility and toxicity, whereby Brcdetie ok
assigning numerical evaluation — reward. Then it sends \ ‘:\7,';5. /
feedback to generative model whose task is to maximize X
the reward. L

Initially, both networks are trained separately with supervised learning algorithms, then during
the second stage, models are trained jointly to optimize desired properties

Generative model

In order to create new molecules, generative model uses text prediction machine learning akin
to T9 mode in smartphone keyboards.

This model uses Long-Short-Term-Memory recurrent neural network. RNN takes an input and
makes prediction of the next character. Also, RNN has memory to remember the characters it
previously generated.

The model goes in three stages:

e Selection of target related compounds from
public database;

e [Featuring compounds with SMILES. Smiles
stand for Simplified-molecular-input-line-entry-
system. Basically, a text represented molecule;

e Creating embedding layer (assigning
numerical descriptor) and putting trough LSTM to

train it to predict characters, therefore creating new
compounds. N|CCN(C01)C(C(F)-CZ) CC(=C204=0)N(C3CC3)C=C4C(=0)0
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Database of Selecting Featurized Training Sampling
> compounds LSTM model New compounds
compounds e

Predictive model

Predictive model uses reinforcement learning (RL). RL is a method based of rewarding desired
behaviors and punish undesired ones. Thus, it can take actions and learn off its errors. This method
is called Hill Climbing.

The model goes in several stages:

e Sampling compounds taken from pre-trained LSTM network;

e Score compounds According to multi-parameter objectives (MPO) or giving Reward.
Reward is a numerical property assigned to a compound to estimate its worth according to
necessary parameters such as selectivity, affinity, solubility and toxicity;

e Retrain and adjust LSTM network to achieve better reward.

These stages repeat themselves iteratively. Scientists usually take part in this process, give their
feedback, rectify objectives. The best compounds will be used for further development.

sampling

Pre-trained LSTM MPO scoring
network function

N

Multi-parameter objective optimization is a concept, that implies simultaneous focus on
multiple properties to find the solution satisfactory for all properties

o Affinity — binds to target well;

e Selectivity — binds only to the target;

¢ Toxicity — is not harmful to body. Ensues from previous two;

¢ Solubility — dissolves into body quick;

Yes, it works!

Recent use of Al in the field of ALS (Amyotrophic lateral sclerosis) helped to synthesize a
more efficient compound for relatively short time (3 months to 1.5 year of market average)

Usage of Al RL helped for scientists from BERG to define important correlations between
healthy cells and cancerous cells, therefore helping to produce an efficient compound to combat
cancer - BPM31510.

In University of Pittsburgh, Pennsylvania, a team of scientists screened the database of more
than 107 million of molecules with the help of Al and discovered an antlblotlc W|th high
antibacterial activity that can combat hitherto incurable diseases. .

Overall, Al does revolutionally changes in medicine. With
many opportunities of personal approach to individual patients
and insights in biochemistry it gives, Al industry is growing
rapidly and steadily.

Compound Drug Properties

o= Affinity

L\D ‘ == Solubility

HI_:" Brain:Plasma
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One of the most significant issues nowadays in energy industry is storing energy for further
use. However, there are several perspective investigations in this direction, for instance,
Cryogenic Energy Storages (CES) can be a solution to this problem.

This technology is based on the application of cryogenic liquids. During the hours when
electricity is generated in excess (usually at night), it is used to cool the air from the atmosphere
to a temperature at which it turns into a liquid. This liquid can be stored for a long time in
vacuum containers. When there is a demand for electricity, the liquid is pumped into a heat
exchanger, from where it evaporates and makes the turbine turning.

At the beginning, the air is cleaned, dehumidified and cooled to about -195 °C. Air during the
transition to a liquid condition decreases in volume by about 700 times [1]. The liquefied air is
stored in isolated containers at atmospheric pressure. When energy is needed, liquid air is
pumped out of containers, gets heated by the temperature of the atmosphere or hot water from
factories and expands, thus providing high pressure. Excess heat and cold generated by
compression and expansion of air is accumulated in heat and cold storage chambers. They are
used for next cycles.

This type of energy storage has a lot of advantages. Unlike many other methods of energy
storage, the operation of CES stations does not depend on geographical conditions and can be
built anywhere. The construction does not require expensive components and rare elements that
ensures low cost, especially for long-term usage. Moreover, the storages have a long service life
(about 30 years) [2]. Some storages can give out energy during 4 weeks in a row. One of the
most important advantages is that this process does not produce harmful emissions.

This technology is profitable at places where electricity prices change dramatically over
time. Typically, it might be used where it is difficult to vary generation in response to changing
demand. Thereby it should be used in combination with the wind or sun energy stations.

CES has been successfully used in the United States and the United Kingdom. For example,
Highview Power plans to build commercial stations of 50 MW / 250 MW in the north of
England and 50 MW / 400 MW in Vermont in the USA [1].
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CHIPPING PEOPLE: HARM AND BENEFIT
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(Kazan National Research Technical University named after A.N. Tupolev)

Introduction:

Nowadays technology is constantly developing changing human life. Over the past few years,
there have been many new technological advances. For example, electronic payments,
cryptocurrency, online education, and more. All this made life much easier for people. Today,
almost every person has a passport, bank cards, driver's license, medical certificates and other
documents. This can present some inconvenience in their storage and use. However, in the near
future, each person will have the opportunity to receive a chip that will replace all documents and
will also perform a wide variety of functions.

Main part:

A chip is a device implanted in a living organism that connects to the brain through neural
connections. Today, two types of microchips can be used for chipping: passive and active. Active
chips are equipped with a built-in battery and their own memory. This allows you to perform a
wider range of functions: pay for travel, identify yourself in the system, and so on. The principle of
passive chips is simpler: each chip contains a unique identifier. One chip, one function.

The development of the first chips for implantation under the human skin was carried out in the
UK in 1998. This idea was invented by the British cybernetic scientist Kevin Warwick. He
implanted the chip into his arm. Thanks to this, he was able to control indoor lighting, door locks
and elevators. However, after nine days, the implant was removed. It is now in the Science Museum
in London.

Scientists are actively working on the capabilities of the microchip. Experiments are carried out
on insects, animals and even humans. The insertion procedure is considered painless since all the
chips are injected. Pet owners, fearing losing their pets, implant a device with their own number. By
introducing a chip into the cockroach, scientists forced it, at the behest of a computer, to accurately
describe a sinusoid. Being close to the camera and people, he should have run for cover, but this did
not happen. The secret of submission is that miniature stimulating electrodes were implanted into
the insect's nervous system. They allowed the muscles to be manipulated from the right side of the
body, forcing them to contract more or less. The commands were received by a microcircuit
mounted on the back of a cockroach and equipped with a tiny battery. Today, the military uses
radio-controlled beetles. Controlled beetles could carry biological or chemical weapons. In addition,
there are the so-called rescue rats. They know how to find people under the rubble and transfer their
location to a computer. For one of the rats, a hippocampal brain prosthesis was invented. In a rat
experiment, part of the hippocampus was replaced with a prosthesis. After that, the rat continued to
live as before.

There have already been attempts to introduce chips to people. Internet journalist and TV
presenter Julian Assange was put under house arrest in 2010, pending trial. A microchip was sewn
into the sinus of Assange's nose, with the help of which the police knew absolutely about his every
step, thanks to which he did not need to come to the police and register.

In Russia, there were many people willing to voluntarily implant a variety of chips. For
example, magnets in the fingers, which replace the metro pass, a car key fob that allows you to start
the car without a key. For a start, scientists propose to combine all these chips into one and sew
them under the skin, for example, into the palm. Such a microcontroller has a huge advantage - it is
impossible to lose it, forget it at home, and most importantly, it will only be yours.

Today, microchips operate using low-frequency radio waves directed at them. Through the
satellite, the chipped face can be tracked anywhere in the world. According to Dr. Karl Sanders, this
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technique has already been tested during the Irag War. Sanders invented a reconnaissance, remote
operator-controlled interface biotic that was implanted in humans. As a result, supercomputers at
the US National Security Agency were able to track the behavior of each soldier.

Scientists have known for a long time that every human organ works at its own frequency, and
any organ can be disabled, knowing its weak point. Thus, by sending the necessary vibrations to a
weak or diseased organ with the help of a chip that connects to the brain through neural
connections, you can simply disable it. Considering that the world has been developing
psychotropic weapons for a long time, which will be able to inspire people with different emotions
and sensations, up to hallucinations; one can easily imagine what kind of weapon the personal chip
will be.

One of the high-tech companies in Sweden, Epicenter, has implanted electronic chips under the
skin of its employees. Tiny wireless devices are meant to replace electronic badges. People who
have already acquired a radio tag say that the implantation procedure resembles a regular
subcutaneous injection, and that it is done by professional tattooists.

Conclusion:

Summing up, let's highlight the positive and negative sides of chipization. Positive aspects:
search and rescue of people, including missing children or children taken as hostages, etc.; helping
seriously ill people through monitoring their condition using a microchip; tracking, detecting and
observing people who enjoy extreme sports (hiking, skiing, climbing, diving, etc.) and who could
be seriously injured in an accident.

Negative sides: violation of civil rights and freedoms; the path to total control (when both
documents and money are replaced by one electronic tag, then a person is easy to control); the
possibility of an increase in fraud, the creation of huge risks for every citizen; weapons of mass
destruction of human consciousness.

Based on the above, we can conclude that the coming chipization is inevitable. But its influence
can be different. On the one hand, this is convenience, since there will be no need to stand in queues
and carry a huge amount of documents with you. Also, the chip can help people with serious
illnesses in various situations. But on the other hand, the use of the chip makes it possible to control
the behavior of people. And thus, humanity must selectively approach the solution of this problem.
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METHODS OF REACTIVE POWER COMPENSATION AND THEIR
IMPORTANCE IN INCREASING THE EFFICIENCY OF GENERATED ENERGY

Kurilshchikov P.V.
Scientific advisor: A.S. Krylova, Associate Professor
(Kazan National Research Technical University named after A.N. Tupolev)

Nowadays, we cannot imagine our lives without electricity. Most of the appliances or devices
we use need, if not constant, but periodic access to electricity. Our homes and businesses are
supplied with power from special electrical substations. But when power is generated, in addition to
the useful power, reactive power is constantly generated, which reduces the efficiency of the
generated energy.
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The purpose of our study was to analyze the main ways of reactive energy compensation and
identify the importance of these devices for increasing the productivity of energy production.

Reactive power is the power, which the alternating current source gives to the external circuit
having reactive resistance during one quarter of the period and receives it back during the other
quarter of the period. It characterizes the energy not consumed in an external circuit but oscillating
between the external circuit and the source, i.e. capacitive and inductive energy stored temporarily
and then given back to the source. It is expressed by the product of the voltage at the terminals of a
given circuit and the reactive component of the current in that circuit. If the reactive component of
the current is greater than the active component, the reactive power will be greater than the power
actually consumed in the circuit.

Natural reactive power compensation does not require high material costs and should be carried
out primarily at enterprises. Natural compensation includes:

¢ streamlining and automation of the technological process, leading to the alignment of the
load schedule and improvement of the energy mode of equipment (even placement of loads by
phases);

e shifting the time of lunch breaks of separate shops and sites, transfer of power-consuming
large electric substations (ES) to work outside the peak hours of the power system and, on the
contrary, withdrawal for repair of powerful ES during the peak hours in the power system, etc.)

e Creation of a rational scheme of power supply by reducing the number of transformation
stages;

o replacement of transformers and other electrical equipment of old designs by new ones,
more perfect, with less losses for remagnetization;

o replacement of under-utilized transformers and motors with transformers and motors of
lesser capacity and their full utilization;

e improvement of quality of electric motor repair, reduction of transient resistance of contact
joints;

e disconnection at low load (for example, at night, on weekends and holidays) of a part of
power transformers.

For artificial compensation of reactive power, sometimes called "cross compensation”, special
compensating devices are used, which are sources of reactive energy of capacitive nature [1].

Technical means of reactive power compensation include the following types of compensating
devices: capacitor banks, synchronous motors, reactive power static sources.

Centralized compensation is used at enterprises with a large number of consumers with a wide
dispersion of power factor during the day, i.e. for alternating loads. In power systems of such
enterprises, individual compensation is unacceptable, because, firstly, it becomes too expensive due
to a large number of consumers and, secondly, the probability of overcompensation increases.

Methods and devices for compensation of reactive power in high-voltage networks are known
from the state of the art, which are mainly carried out using the following means: shunt reactors;
static thyristor compensators; cosine capacitors.

The technical result resulting from the implementation and use of these inventions is to increase
the reliability and speed of devices for centralized compensation of reactive power, improving the
quality of current in the network, as well as reducing the size and cost of the device [1].

Rational placement of compensating devices (CG) depends on the ratio of capacities of
synchronous and asynchronous motors installed in 6-10 kV networks. The greatest effect is
achieved when installing the CHP near the AC with the highest reactive power consumption,
because it leads to the maximum reduction of power losses and electricity.

Batteries of static capacitors are most widely used as means of reactive power compensation in
electrical networks with voltages up to 1 kV. Unregulated static capacitors with a capacity of at
least 30 kvar are usually installed in the workshops near the power cabinets or connected to the
main bus duct (group compensation). Individual compensation with the help of these devices is
expedient only at large 0,4-0,69 kV power supply units with relatively low power factor and a great
number of operating hours per year.
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There are five main benefits to be gained from the use of power factor correction units:

e Savings in energy consumption;

The introduction of reactive power compensation units brings substantial economic benefits.
The reduction of energy consumption can be up to 40-50% of the total. With such volumes, the
payback period of the power compensation systems will not exceed one year.

o Increased service life of equipment;

Compensation facilities increase the service life of power transformers because their use
reduces the load on the equipment. The use of compensation facilities also reduces the load on
transmission lines and the heating of wires, which allows the use of conductors with a smaller
cross-section.

o Cost savings for the installation of supply lines;

Installation of a reactive power compensation system during the design and construction phase
of a new building can save a considerable amount of money for the installation of the power
distribution network.

o Improvement of power supply quality;

The use of reactive power compensation equipment makes it possible to suppress mains
disturbances, avoid deep voltage sags and minimize phase unbalance. In addition, compensation
systems as part of passive filters reduce the level of higher harmonics.

¢ No penalty;

Reactive power compensation device allows you to avoid penalties from the electricity supplier
for the deterioration of the power factor [2].

Thus, an analysis of the literature on this subject has led to the conclusion about the necessity of
devices or methods that would reduce the reactive power generation, thereby increasing the
productivity of energy production coming to the consumer, which will favorably affect the
operation of enterprises and society as a whole.
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In the modern world, we cannot imagine our life without various types of electronic
gadgets. And almost all of these gadgets, due to insufficient battery capacity, discharge incredibly
quickly, and can fail at any moment. If a battery with a large capacity is built into the device, the
device itself will be large and heavy. Thus, there is an obvious need for energy sources that meet
modern requirements.

The aim of our study is to study the possibilities of new independent energy sources based on
such a material as graphene, as well as to identify their advantages over the currently available
analogs from lithium. The study was carried out on the basis of an analysis of various sources
available on the Internet.

Graphene is a two-dimensional allotropic modification of carbon, formed by a layer of carbon
atoms one atom thick. Carbon atoms are in sp>-hybridization and are connected through c- and -
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bonds in a hexagonal crystal lattice. It can be imagined as one plane of layered graphite, separated
from the bulk crystal. According to estimations, graphene has high mechanical rigidity and record
high thermal conductivity. The high mobility of charge carriers, which turns out to be the highest
among all known materials (at the same thickness), makes it a promising material for use in a wide
variety of applications.

The uniqueness of graphene is that it has the same structure as semiconductors, while it
conducts electricity itself - like conductors. And it also has a high mobility of charge carriers inside
the material. Therefore, graphene in photography and video technology
detects signals much faster than other materials. At the same time, graphene is the most durable of
the known materials: stronger than steel and diamond. The effect of graphene on the human body is
not fully understood, but no one has proved the toxicity of graphene either. The only risk is that
graphene is obtained by mixing carbon or graphite in water: entering the cell, its
smallest particles can really kill it. However, now in bioelectronics they use a different method of
obtaining graphene, which completely removes the possibility of graphene atoms to negatively
affect human health [1].

The graphene battery device is a special metal-polymer case, into which two plates of dissimilar
metals (copper and aluminum) are inserted with leads to provide electrical contacts - an electrolyte
(liquid or solid) is placed between the electrodes. The anode contains a reducing agent, the cathode
an oxidizing agent. Inside the case there is a separating plate - a separator that prevents negatively
charged lithium atoms from moving freely between the electrodes.

The device of graphene batteries is similar to lithium-polymer, only in graphene batteries
graphene serves as an electrolyte and a separator. The principle of operation of graphene-polymer
batteries does not differ from lithium-ion batteries. The principle is the same - when charging and
discharging, lithium ions constantly move between the anode and cathode through the electrolyte,
while the electrons have to reach the anode or cathode through an external circuit, creating an
electric current in it.

Despite the similarity in design and principle of operation, graphite batteries are superior to
lithium in their characteristics - graphene accumulates charge faster due to its high electrical
conductivity.

The new generation of graphene-based batteries have unique properties - the use of such energy
sources will be a breakthrough in the creation of electric vehicles and the production of
smartphones. Spanish developers have presented a prototype of a graphene-based battery, which has
a full charge time dozens of times less than similar lithium-polymer batteries, and in fast charging
mode is only five minutes.

Huawei used fast charging technology in one of its models - thanks to the graphene
interspersed, 45 percent of the charge was accumulated in five minutes.

The high capacity and rate of charge / discharge of graphene batteries, as well as the low cost of
their production, will be a new milestone in the production of electric vehicles.

Until now, the performance of mobile devices and phones has been significantly limited by
battery life - with graphene energy sources, gadgets with incredible capabilities can be expected [2].

However, at the moment this technology has a big drawback, namely a high density, which
does not allow the introduction of a graphene battery into compact devices.

Now the most promising direction in the use of this device is mechanical engineering. More and
more car manufacturers are releasing their own models of electric vehicles. Using graphene-based
batteries instead of lithium batteries can increase the range of cars by 3-4 times.

For example, Graphenano has developed the Grabat battery, which can provide an electric
vehicle's range of up to 800 km. Capacitance 2.3 volt Grabat enormous: about 1000 W - h / kg. For
comparison, the best examples of lithium-ion batteries have a level of 180 W :h / kg. The
developers claim that the battery can be charged in just a few minutes - the charge / discharge rate is
33 times faster than that of lithium-ion batteries. Discharging quickly is especially important to
ensure high acceleration dynamics for electric vehicles. Graphene batteries are less bulky than their
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lithium-ion counterparts: the mass of a graphene battery is half that of a lithium-ion battery. And
last but not least, these batteries cannot explode [3].

Thus, graphene-based storage batteries, which have very significant advantages over lithium
counterparts, will occupy the mass market in the near future and will push the development of
technology to a new level.
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At the moment, the most popular power plants using the planet’s renewable resources are wind
and hydroelectric power plants. But there is also a less common way of producing energy, based on
the high temperature of the Earth’s core.

The purpose of our work is to determine the main advantages and disadvantages of geothermal
power plants, as well as analyze their characteristics in comparison with other power plants. The
research was carried out on the basis of the analysis of available electronic sources of information.

The transformation of heat from the bowels of the earth into the energy required by the
consumer occurs at the expense of geothermal power plants, shortly GeoPP. There are three main
types of geothermal power plants, which differ from each other by the method of operation:

1. Hydrothermal plant. In this type of plant, steam coming from underground works in direct
contact with steam turbine. The steam is supplied to the turbine blades, the rotation movement of
which is imparted to a generator that produces electric current [1].

2. Petrothermal station. The petrothermal principle involves the injection of water into a deep
well with heated rock, where the liquid turns into steam and returns back to the turbine of the power
plant. It is necessary to drill at least two wells: water will be supplied to one from the surface in
order to turn into steam from the heat of the rocks and exit through another well. Then the process
of generating electricity will be completely similar to the hydrothermal station [2].

3. Binary geothermal station. If you have a well with steam-water mixtures with a temperature
above 150 ° C but not steam, then you will need a combined cycle plant. Before the turbine, the
separator will separate steam from water - steam will go to the turbine, and hot water will either be
discharged into the well or sent to the expansion tank, where it will give additional steam for the
turbine.

The main advantage of geothermal energy is its inexhaustibility, which is the reason why it is
considered a renewable energy source. Wells drilling, geothermal power plants construction and
pumping water or using water / steam from geothermal sources is physically incapable of causing
decrease of the Earth’s core temperature or somehow exhaust this resource.
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Geothermal energy is more stable than other forms of energy. It does not depend on weather
conditions or time of day, unlike solar and wind power, or on the supply of fuel to run thermal
power plants and nuclear power plants. It also makes it possible to build power plants even in hard-
to reach areas and remote regions with poor transport infrastructure. Geothermal energy, unlike
solar or wind energy, does not require a large area to locate facilities. For instance, to generate 1
GWhlyear a geothermal power plant would require as little as 400 m? while a similar solar plant
would require over 3 km? of floor space.

If all safety conditions are met, geothermal power plants are almost environmentally friendly
and produce very little carbon dioxide, and together with electricity they can be used to extract
minerals, such as metals and gases dissolved in the steam-water mixture.

With all its advantages, GeoPPs have disadvantages. As mentioned above, subject to safety
conditions, these stations do not harm the ecosphere, but this does not negate the fact that the
working fluid at the GeoPP is dangerous and contains heavy metals, for example, lead, arsenic or
ammonia, which can cause a local disaster in the event of an accident. Additionally, GeoPPs are
less powerful than hydroelectric power plants, thermal power plants and, moreover, nuclear power
plants, and the cost of a kilowatt in them is higher. This is due to the fact that, with all the simplicity
of the design of the power plants themselves, huge investments are needed for high-quality
geological exploration and soil analysis. The approximate level of capital expenditures in this
segment is at the level of $ 2800 / kW of installed capacity, which is significantly higher than that
of gas-fired thermal power plants, wind and solar power plants [3].

Let’s compare the Mutnovskaya GeoPP with the Yumaguzinskaya Hydroelectric Power
Station, the Ulyanovskaya WPP-2 and the Novosergievskaya SPP (SPP Neptune). Their
characteristics will be shown in Table 1.

Table 1. Characteristics of different types of power plants

Name Capacity, MW Cost kWh, rub / kWh Occupied area, km?
Mutnovskaya GeoPP 50 4-7 0.11
Yumaguzinskaya 45 0,5-2 150
Hydroelectric Power
Station
Ulyanovskaya WPP-2 50 10-12 0.008
Novosergievskaya 45 17-20 0.92
SPP

Having almost the same capacity, GeoPP is ahead of power plants by cost of kWh of energy,
giving way only to HPPs, and also occupies the smallest area, losing only to WPPs [4].

Thus, we can conclude that the use of geothermal resources in some regions is a promising
option for generating electricity, next-best in efficiency to more popular solutions that also use
renewable energy sources.
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The global electric vehicle market, even during the pandemic in 2020, showed an increase of
5% compared to an 18% drop in vehicle sales [1]. Three of the ten largest car manufacturers
produce only electric cars. Every week car companies announce the launch of new electric vehicles
and the abandonment of ones with the internal combustion engine. The process resembles a "wave"
that has been gaining strength for over 10 years, and now it embraces the whole world and
gradually penetrates Russian market.

According to RBC, in 2026, electric vehicles will account for half of all transport sales. And
45% of Russians would like to switch to electric cars, as they consider them to be more
environmentally friendly and safer [2]. One of the obstacles to mass production and spread of
electric vehicles is the lack of charging infrastructure around the world. Many regions still lack the
infrastructure necessary to ensure that electric vehicle owners can drive comfortably without
constantly searching for the nearest charging station. If the number of electric cars increases
significantly, then there will be a problem with their recharging. It takes 2-3 minutes to refuel a car
with an internal combustion engine and it takes at least 30 minutes to recharge an electric car. In
today's world, few people want to spend so much time refueling a vehicle. In addition, the travelling
range is small, only 300-400 kilometers.

In this paper | will try to give an example how to solve this problem. Namely, the development
of charging carriageway for electric vehicles will be considered. This technology will allow to
power electric cars without using a wired connection. According to the project, the car be powered
while it is parked or it is moving. Since the charging infrastructure will essentially be built into the
roads themselves, the system will also significantly reduce the need for charging stations and large
batteries. In theory, it could also allow autonomous vehicles to drive without stopping to charge.

Highways for charging electric vehicles operate through a system of copper coils embedded in
the road. Instead of being an DC current, the current fluctuates, which means it changes direction
very quickly. This creates a small, localized magnetic field that continually reverses polarity.
Stronger current and faster oscillation produce stronger magnetic field. The energy from these coils
is transferred to the vehicle batteries via magnetic induction. The charging system requires the
control unit to be located on the side of the road and the receiver to be installed in the chassis of
each vehicle.

There is also a wired charging option used on trolleybuses. An electrical line can be
constructed over the motorway and a bow can be installed on the roof of the electric vehicle, which
is used to transmit energy. The following advantages of wireless technology can be distinguished.

1) Durability of wireless charging. Energy is transmitted without physical contact, so there is no
friction.

2) No network of wires over the road. For installation of only one cable for one lane, you will
need not only the cable itself, but also catenaries and poles holding the structure together.
Moreover, if you need 2-3 stripes, then it becomes 2-3 times heavier.

3) No risk of short-circuit of wired charging. A failure in the wire will cause problems in using
the road. A breakdown in the wireless charging there are no such problems since the charging
equipment is installed underground (the earthing is already built in).

4) For wireless infrastructure it makes no difference if a car passes once every 5 seconds or
once every 5 minutes. The vibration of the wires from a single trolleybus travelling at 40-50 km per
hour is already considerable. A huge amount of fixing material is needed to withhold that vibration.
On the other hand, light vehicles are much faster and a lot of them are already available.
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However, there is one disadvantage. The power of wired charging reaches 170 kW, whereas the
power of wireless charging reaches only 70 kW depending on the number of modules [3].

Some wireless charging equipment has already been tested. In January 2021, a 1.65 km long
dynamic wireless charging system was completed on a public road in Gotland, Sweden. The electric
40-ton truck, equipped with five 20 kW wireless modules, was charged from the road while driving
at the speed up to 60 km / h on a 200-meter section of a 70 kW electric road [3]. The system has
achieved stable performance with consistent results, and tests have confirmed that ice and snow do
not affect wireless charging capabilities.

In Italy, a 1,050 meter wireless charging lane will be built on the ring road from the Chiari
Ovest exit of the A35 motorway, about 50 kilometers from Milan. Copper coils and a roadside
control unit will be installed under the road. Previous tests of this system have shown that batteries
are charged approximately to 70 kW during one hour of charging [4].

To sum up, it should be noted that wireless charging will make it easier to operate electric
vehicles as consumers will be no longer need to spend time recharging, and travelling range will
also be increased, which allows longer trips using the electric vehicle. Vehicle electrification is only
a matter of time, and you can start taking care of your future today.
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The main type of storage device for electrical energy now are chemical sources - batteries.
However, there is at least another interesting type of device, the supercapacitor or ultracondenser.
Unlike batteries, which receive and produce electricity through chemical reactions between
electrodes, they do not produce anything, but store and give up the charge in a ready-to-use form.

The target of our work is to determine the main advantages and disadvantages of
supercapacitors, and to analyze their characteristics in comparison with lithium-ion batteries. The
research was based on analyzing of available electronic sources of information.

A typical capacitor consists of two plates of conductor separated by a thin layer of dielectric. A
capacitor is designed to store charge, i.e. electrical energy. The main characteristic of a capacitor is
its capacity. It is directly proportional to the area of the plates and inversely proportional to the
distance between the plates. The unit of capacity of a capacitor is 1 Farad. Supercapacitors have
porous plates rather than conventional plates which have a larger area. And the areas of these
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irregular plates are brought together using an electrolyte. So that no current flows through the
electrolyte, the plates must have different conductivity: ionic and electronic. Now, graphene is used
to cover the plates.

The advantages of supercapacitors over lithium-ion batteries are as follows:

1. Principle of energy storage. In rechargeable batteries, energy is stored chemically, so it has a
limited number of cycles. In supercapacitors, energy is stored electrically. The number of
charge/discharge cycles is huge (over 500,000).

2. If you choose an electrolyte of high density, the operating temperature can be from -40 to
+65 °C [1].

3. Charging speed is minimal. The charging time for the large-capacity supercapacitor battery is
extremely short, less than five minutes [1].

4. A supercapacitor can give off a lot of energy in a short time. Even a bulk truck can quickly
make a move on it [1].

5. A supercapacitor without loss of properties can be in a completely discharged state (sleep)
for a very long time [1].

In addition to the positive properties of supercapacitors, there are also negative ones that
prevent it from being used anywhere, primarily:

e low specific capacity (approximately 10 times less than batteries);

o linear characteristic of the voltage on the capacitor during discharge (at the beginning of
the discharge about 3 Volts, in the middle 1.5 Volts, and for normal power supply it is necessary to
have 3 Volts) [1];

o large self-discharge (a supercapacitor can be discharged by half within a week);

«  high cost of a supercapacitor;

e low operating voltage (2.7 Volts) [1].

Let’s compare supercapacitors with lithium-ion batteries in several key parameters. For clarity,
we will use Table 1 [3].

Table 1. Characteristics of the supercapacitor and lithium-ion battery

Specifications Supercapacitor Standard lithium-ion
battery
Charging time 1-10 seconds 10-60 minutes
The number of cycles 1  million or 30 500 and above
thousand hours

Cell voltage 2310275V 3.6V nominal

Storage density 5 (standard) 120-240

(W *h/kg)

Specific power (W / Up to 10 thousand 1000-3000
kg)

Cost per kilogram of $ 10000 (standard) $ 250-1000 (large
watt systems)

Lifetime 10-15 years old from 5 to 10 years

Allowable charging from -40 °C to 65 °C from0°Cto45°C
temperature range

Allowable  discharge from -40 °C to 65 °C from -20 °C to 60 °C
temperature range

A supercapacitor can be charged and discharged almost unlimited number of times. Unlike an
electrochemical battery, which has a life cycle of a certain size, a supercapacitor is practically
insensitive to the effects of cyclic operation. Age-related changes associated with materials
degradation also have a weaker effect. Under normal conditions, the capacity of a supercapacitor
after 10 years of operation remains at 80% of the nominal. However, working with high voltages

87


https://context.reverso.net/%D0%BF%D0%B5%D1%80%D0%B5%D0%B2%D0%BE%D0%B4/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/heavy+equipment

AHTJIMACKUI S13bIK B COEPE [TPO®ECCHOHAJIBHOV KOMMYHUKALIUA

can reduce its lifetime. It is also worth noting the advantage of the supercapacitor in terms of
temperature indicators - the weak point of all electrochemical power sources.

The useful properties of a supercapacitor are used by specialists in various fields, including car
manufacturers. Supercapacitor have already found their application in public transport. In 2017, the
Belarusian “Belkommunmash” presented AKSM-E433 Vitovt electric bus equipped with
ionistors. It can travel 12 km on a single charge, and it takes 7 minutes till supercapacitor is fully
charged[4]. Considering that the city bus stops every few hundred meters, and its route rarely
exceeds a couple of tens of kilometers, it can be charged at the end stops.

In this regard, we can make a conclusion that use of supercapacitor in public transport in Russia
is quite promising due to fast charging, durability, and a wide range of operating temperatures.
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Military metaphors have been part of our language for hundreds of years. This is normal, as
people often use their experience in one area for another. Military vocabulary is very productive in
the development of figurative meanings and its metaphorical use extends to many areas of life.
Literally hundreds of military metaphors are used in everyday speech and writing.

This article is devoted to the study of the functioning of military metaphors in the English
language. The authors consider texts on various topics, such as politics, sports, health care, culture,
and highlight the most typical types of metaphors for a particular area. To analyze the representative
material we have used the following research methods: generalization, analysis and the method of
description.

Today you can ask someone to “to spearhead the discussion” or “to get off your high horse;
from drill passed the phrases “get off on the wrong foot" or "mark time"; from the strategy - "close
ranks", "beat a hasty retreat"; from weapon terminology - "cross swords", "look daggers"; from the
military hierarchy - "the top brass", "rank and file".

People often think of "love as war": "She fought for him, but his mistress won out", "He won
her hand in marriage"”, "She is besieged by suitors", "She has to fend them off" , "He made an ally
out of her mother", "He is known for his many conquests". Such connected groups are viewed as
structural metaphors, and these metaphors can become part of our unexpressed belief system [1].

Research shows that military vocabulary is also used in the fields of politics, economics,
environment and health. Here is one example from one of the election campaigns: "Charest made a
blistering attack on the Liberal record", "He's not targeting the Bloc", "He has a shot at becoming
prime minister", "Federalist forces could easily rally against separatists”, ""He has been an underdog,
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fighting to keep the politicians in Ottawa honest", "He devoted his entire speech to attacking the
Liberals".

In their book Language and the World, Schaffner and Wenden argue that such structural
metaphors do not exist in our representational system as separate ideas, but are linked together and
organized into metaphors at a higher ideological level. The authors conclude that the language of
journalists and diplomats often represents an ideological bias that accepts and supports war as a
legitimate way to resolve international relations and intergroup conflicts; language undeniably
develops values, maintains certain relationships and inspires actions that create conditions leading
to war; and that language itself creates the image of the enemy necessary to provoke and sustain
hostility that can help justify war [2].

Recognizing the metaphors that are contained in the language we use should be part of every
person's education. Schaffner and Wenden write about the necessity of teaching critical language in
the book "Language and World" [2]. Elements of such an education may include the following:

- Develop an awareness of metaphorical language. The study of metaphors can be introduced at
an elementary level, starting with simple examples and moving on to more complex ones. Studying
the use of metaphors in political and other speech would provide insight into how language reflects
ideology and can influence the exercise of power.

- Develop metaphorical language decoding skills. One model for formal analysis is to identify
conceptual and structural metaphors and to “map” the latter, drawing intentional parallels between
the structural metaphors and the topics discussed. This can then provide a basis for a critical
generalization of the way of metaphorical reasoning.

- Recognize the limitations of metaphors. Of course, metaphors help expand our understanding
of what we are already familiar with, however, a system that allows us to understand one aspect of a
concept through another (for example, a dispute in terms of war) necessarily obscures some aspects
of the concept. There are aspects of the dispute that are incompatible with war. We may lose
opportunities to cooperate in an argument, exchange views that differ from our position, or learn
from another person's arguments.

So, all this shows the need to study metaphors, their use in speech, since the language we use
affects behavior in a significant way. Our conceptual thinking is formed in an unconscious way and
therefore it is necessary to make sure that the language we use allows us to achieve our
communicative goals.
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Late ventricular potentials (LVP) are high-frequency low-amplitude oscillations located at the
end of the QRS complex in electrocardiosignals (ECS). LVP registration is an important task for
telemedicine because the presence of LVP with a high probability indicates the development of
cardiovascular diseases [1].
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The problem of LVP registration is that they are difficult to detect at standard
electrocardiograms. Various kinds of interference can significantly affect the electrocardiosignals,
therefore, filtering of interferences is an important in LVP registration problem solution.

The main method for LVP registration is signal-averaged electrocardiography (SAECG). That
approach is based on averaging of many cardiocycles, which allows to increase the signal-to-noise
ratio. However, before the SAECG, it is necessary to perform preliminary signal processing. At this
stage powerline interference at 50 Hz frequency can influence on ECS. Guaragnella C., Rizzi M.,
Giorgio A. in [2] analyzed ECS from the PTB Diagnostic ECG Database [3] and filtered not only
interference at 50 Hz, but also its harmonics (frequencies that are multiples of 50 Hz), which led to
successful LVP registration in more than 90% of cases. However, there are no works that would
demonstrate how exactly it is necessary to filter powerline interference: is 50 Hz filtering enough or
additional harmonics filtering is required.

Based on this, a hypothesis is formed: additional powerline interference harmonics filtering
impacts on SAECG parameters.

To test this hypothesis, we used the Matlab program complex with the Signal Analyzer utility in
DSP system toolbox packet for filtering of ECS from the PTB Diagnostic ECG Database.

For this study 6 ECS records of patients with myocardial infarction were analyzed. In every
signal QRS complex was prolonged, which may be a potential feature of LVP. The ECS analysis
for LV presence or absence is performed in according to Simson method [4] for three Frank leads:
orthogonal leads X, Y, Z. An example of analyzed ECS is presented at Fig. 1.
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Fig. 1. ECS from X, Y, Z leads.

The first step was to filter signals using bandpass filter in 2+400 Hz frequency range to reduce
baseline noise and high-frequency noise. Further the signals from three leads were filtered using
notch filter at 49+51 Hz frequency range to reduce 50 Hz powerline interference without additional
harmonics filtering. After that cardiocycles were extracted, accumulated and averaged to increase
signal-to-noise ratio. R-peaks were chosen as synchronization points. Duration of the analyzed
sections was 512 ms. Set of extracted cardiocycles in analyzed ECS is presented at Fig. 2.
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Fig. 2. Extracted cardiocycles before averaging.
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Then bidirectional filtering of the averaged cardiocycles was performed in the 40+250 Hz

range. Finally, the values of vector magnitude were calculated in according to equation (1):
p=xi+y? 427, (€]
where x, y, z - filtered averaged cardiocycles voltage values from X, Y, Z leads.

And last step was an analysis of three detection criteria. The detection criteria were:

e duration of the filtered QRS complex: fQRS > 114 ms;

o duration of signals less than 40 pV in terminal part of fQRS: LAS40 > 39 ms;

e root mean square voltage in the last 40 ms of fQRS: RMS40 < 25 puV.

Fulfillment of at least two of these conditions results to LVP presence in ECS.

After evaluating these parameters for every ECS, all mentioned steps were repeated again but at
the stage of preliminary processing signals were filtrated at 49+51 Hz, 99+101 Hz, ..., 399+401 Hz
frequency ranges to reduce powerline interference harmonics impact.

As a result, obtained parameters are compared for the first and second cases, and conclusion
about additional powerline interference harmonics filtering influence on SAECG parameters and its
result is made.

Table 1 shows the results of analyzed signals using Matlab.

Table 1. Changes of SAECG parameters and its results.

Detection criteria L
Signal fORS, LAS40, RMS40, | /5
ms ms pv

First signal (50 Hz filtering) 133(+) 40(+) 38,4(-) +
First signal (harmonics filtering) 126(+) 37(-) 42,6(-) -
Second signal (50 Hz filtering) 141(+) 41(+) 29,3(-) +
Second signal (harmonics filtering) 140(+) 40(+) 32,7(-) +
Third signal (50 Hz filtering) 148(+) 58(+) 18,8(+) +
Third signal (harmonics filtering) 150(+) 50(+) 18,5(+) +
Fourth signal (50 Hz filtering) 118(+) 33(-) 43,7(-) -
Fourth signal (harmonics filtering) 118(+) 33(-) 43(-) -
Fifth signal (50 Hz filtering) 130(+) 38(-) 40,7(-) -
Fifth signal (harmonics filtering) 130(+) 39(-) 40,6(-) -
Sixth signal (50 Hz filtering) 154(+) 40(+) 35,7(-) +
Sixth signal (harmonics filtering) 153(+) 40(+) 36,1(-) +

All cases have at least one changed SAECG parameter: fQRS was changed in 4 cases (66%),
LAS40 was also changed in 4 cases (66%) and RMS40 was changed in 6 cases (100%).

In 3 cases (50%) all SAECG parameters were changed. Two of three SAECG parameters were
changed in 2 cases (33,3%), one SAECG parameter was changed in 1 case (16,7%).

In 1 case (16,7%) significant changes of SAECG parameters were observed: fQRS was
decreased by 6 ms, LAS40 was decreased by 3 ms, and RMS40 was increased by 4,2 uV. As a
result of these changes, the decision about LVP presence/absence in ECS was also changed.
Graphic interpretation of this case is presented at Fig. 3.
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Fig. 3. Powerline interference harmonics filtering impact.

In other 5 cases (83,6%) the decision about L\V/P presence/absence in ECS was the same.

Thus, we can form the conclusion that additional powerline interference harmonics filtering
influences on SAECG parameters and, as a consequence, can affect on decision about LVP
presence/absence in ECS. In future studies we will increase the sample of ECS with the purpose to
make more detailed analysis of SAECG parameters changes.
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THE USE OF VITRIMERS IN COMPOSITE MATERIALS

Petrov P.A.
Scientific advisor: L.E. Urmanova, senior lecturer
(Kazan National Research Technical University named after A.N. Tupolev)

This paper analyzes vitrimers and their difference from the main classes of plastics used in
aircraft construction, and discusses the prospects for using vitrimers in composite materials, and
provides examples of spheres in which vitrimers can be used.

In modern aircraft industry, the use of composite materials is steadily growing every year. In
this regard, the technology of manufacturing parts from composites is being improved, as well as
methods of their control and repairs. In any material, microcracks and other defects appear over
time, which can lead to a loss of strength of the part with the possibility of subsequent destruction,
and composites are no exception. In this regard, materials capable of self-healing become highly
relevant.

There are two main classes of plastics used in the aviation industry: thermoplastics and
reactoplastics. Each of them has its advantages and drawbacks. Thermoplastics are high-tech, they
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can be melted and processed, but their mechanical properties leave much to be desired; products
made of them are subject to deformation. Reactoplasts have good mechanical and thermal
properties, but because of their structure they cannot be recycled and reused.

Scientists have developed a vitreous material which combines the advantages of both
thermoplastics and reactoplastics. Strong and durable, like thermosetting plastics, but at the same
time suitable for molding and processing, like thermoplastics, vitrimers are permanent networks of
polymer chains connected by dynamic covalent bonds that allow the network to change its
topology, while maintaining a constant number of chemical bonds at any temperature [1].

Vitrimers are covalently bonded crosslinked mesh polymers, such as thermosetting polymers,
but with one distinctive feature — the chemical bonds in the mesh are interchangeable. Usually, the
resin contains a catalyst that allows for bond exchange reactions when the material is heated above
the transition temperature to the vitreous body. When vitrimers are heated to a plastic state, their
total crosslinking density remains constant, but the rate of bond exchange increases with
temperature rise, since all chemical reactions proceed faster at higher temperatures. This leads to a
gradual decrease in viscosity with temperature rise, which differs from the relatively sharp drop in
viscosity during melting of thermoplastic materials.

The ability to flow allows vitrimers to be reprocessed and recycled. The selective cleavage of
the dynamic links in vitrimers allows differentiating dynamic crosslinks from the static ones. The
selective cleavage of the dynamic links can also be a practical route to the closed-loop recycling of
vitrimer composites. This approach was successfully used to quantitatively recover and separate the
carbonfibers and the polymer matrix in polyimine and polyester vitrimer composites. The reclaimed
fiber and resin could be reused to produce new composites possessing the same mechanical
properties as the original material [2].

The reversible nature of vitrimers allows welding, molding, reshaping and processing fully
cured materials, while they do not lose their original strength.

These properties of fiberglass make its use in composite materials promising. Composite
products are often used in extreme conditions and are subjected to high loads. Thanks to the usage
of vitrimers, the repairs of such products can be carried out by the local heating method, which will
simplify and speed up this process several times. Due to the possibility of recycling, the use of
vitrimers will also have a positive impact on the environment.

Besides this, using vitrimers will make it possible to increase the shelf life of semi-finished
prepregs for the manufacture of composite parts, since prepregs impregnated with vitrimer do not
need to be stored at a certain temperature, they can be stored initially in a cured state and, if
necessary, heated, giving them the necessary plasticity.

Thus, due to the unique properties of vitrimers, it is possible to improve the maintainability of
composite materials based on them, their manufacturability and environmental friendliness.
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APPLICATIONS OF ARTIFICIAL INTELLIGENCE IN THE LAW FIELD

Pyrnova O. A.
Scientific advisor: Gilyazieva G.Z., PhD in Philology, associate Professor
(Kazan Power Engineering University)

In our modern, rapidly developing world, artificial intelligence is becoming an integral part of
it. Al penetrates into various aspects of society and has practically touched every niche. The law
could not be ignored either. Artificial intelligence solves many of the problems associated with the
automation of tasks that usually require "human intelligence". For example, it is used for playing
chess, translating languages and driving vehicles. However, modern artificial intelligence systems
are not, in a sense, intelligently thinking machines.

One of the important branches of artificial intelligence is that aspects such as logical rules and
knowledge representation are possible. The goal of this area of artificial intelligence is to model
real-world phenomena or processes in a form that computers can use, typically for automation
purposes. This often involves programmers providing the computer with a set of rules that represent
the underlying logic and knowledge [1]. Knowledge representation has a long and distinguished
history in the field of Al research and has contributed to many so-called expert systems. In an
expert system, programmers, together with specialists in certain areas, such as medicine, seek to
model this area of knowledge in a computer-understandable form. Typically, system designers try
to translate expert knowledge into a set of formal rules and structures that a computer can process.
Once created, such a medical expert system could allow downstream users to make automatic
expert-level diagnoses using encoded knowledge (for example, if a patient has symptoms X and Y,
the expert system uses its rules to determine that it is probable disease Z). A good example of a
legal expert system is tax preparation software such as TurboTax. To create such a system, software
developers, in consultation with tax attorneys and other experts on personal income tax laws,
translate the meaning and logic of tax regulations into a set of comparable formal rules that a
computer can process.

Imagine there is a tax law that says that for every dollar of income in excess of $ 91,000, it will
be taxed at a marginal tax rate of 28%. A programmer can take the logic of this legal provision and
translate it into a computer “if-then” rule that accurately reflects the meaning of the law (for
example, if income> 91,000, then the tax rate = 28%). Once this rule is formally introduced, the
software can use it to analyze the revenue reported by the registrar and automatically apply the
appropriate tax rate to it. The same can happen with many other translated tax provisions. This
example illustrates the basic logic behind the process of transforming a law into a computer. More
broadly, these methods, based on the knowledge, logic and rules of Al, involve a top-down
approach to computing. This means that programmers must provide the computer with all its rules
of operation and decision-making in advance. However, this is at odds with the machine learning
approach, in which a computer algorithm defines its own rules of operation.

Although rule-based representation systems have not had the impact that machine learning
systems have, they can combine facts about the world using logical rules to alert users to things that
people might be too difficult for to figure out on their own. In addition, knowledge-based artificial
intelligence systems can use computing power to uncover hard-to-find details, such as
inconsistencies embedded in systems that humans cannot recognize [2]. They can also engage in
complex chains of computer reasoning that would be too difficult for a human to do. For example,
not every person will be able to understand in detail any point related to tax payments.

Undoubtedly, it should be noted that many modern artificial intelligence systems are not
completely machine or knowledge-based systems, but are hybrids of these two approaches. For
example, self-driving cars are equipped with trained machine learning systems to help them drive.
The system learns to drive itself through a repetitive learning process through which it
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automatically determines the appropriate driving behavior. However, much of self-driving car
behavior also involves clear rules and representations of knowledge. Thus, for an artificial
intelligence system as complex as a self-driving vehicle, it must rely on a combination of artificial
intelligence technologies, including machine learning models, as well as hand-written rules for
representing knowledge of the world.

We must not forget that artificial intelligence gradually penetrates into all spheres of human
life, and this applies to legal activities. In essence, "Al and Law" involves the use of computer and
mathematical methods to make the law more understandable, manageable, useful, accessible, or
predictable. More recently, since the mid-twentieth century, several researchers have actively taken
ideas from computer science and artificial intelligence and applied them to the laws of their
countries. Since at least 1987, the International Conference on Atrtificial Intelligence and Law
(ICAIL) has regularly held conferences demonstrating the application of these artificial intelligence
techniques to legislation. Also, since about 2000, Al and jurisprudence have moved from methods
of knowledge representation to approaches based on machine learning Many of the latest Al and
legal applications are created by legal technology startups that use machine learning to make law
more effective or efficient. Other more advanced breakthroughs in artificial intelligence and law
have occurred in interdisciplinary university legal research centers such as Stanford University's
CodeX Center for Legal Informatics. One useful way to think about using Al within the law today
is to conceptually divide it into three categories of Al users:

— Administrators of the law (that is, those who create and enforce the law, including
government officials such as judges, legislators, administrative bodies). officials and police);

— Practicing lawyers (that is, those who use Al in legal practice, primarily lawyers). For
example, document checking has traditionally been a task performed by lawyers who quickly read
each document and indicated, often manually, whether the document was legal or not. In the mid-
2000s, with the advent of electronic discovery, so-called smart coding and technology-assisted
viewing became possible;

— Guided by the law (that is, people, businesses and organizations whose activities are
regulated by law and the use of the law to achieve their goals).

In addition, for each of the categories, it was necessary to provide for a massive contract
review, which helps to automatically combine contracts and other legal documents. Also, do not
forget about such an ability of artificial intelligence as predicting legal results. One of the functions
that attorneys have traditionally performed for clients is assessing the strength of the client's
arguments and his legal position in a hypothetical or actual litigation. Lawyers and others interested
in the outcome of court cases are increasingly using machine learning systems to make predictions
about the outcome of cases and rely on data rather than instinct.

It is important to emphasize that these artificial intelligence systems can quickly reach their
limits. These technologies often simply provide a rough first pass through many of the lawyer's
tasks, such as providing a document template for a lawyer. In other cases, the program may simply
highlight legal issues that a lawyer should be aware of. In contrast, in more complex situations, the
end result is that the Al software does not usually produce a final work product, such as a complete
written merger agreement.

Finally, there are several important current Al issues and legal issues to look out for. While a
fuller discussion is beyond the scope of this article, it is important to bring them to the attention of
the reader. One of the most important contemporary problems is associated with the possibility of
bias in algorithmic decision making. If government officials use machine learning or other models
of artificial intelligence to make important decisions that affect people's lives or freedoms (for
example, criminal penalties), it is important to determine whether the underlying computer models
treat people fairly and equally [3].

Thus, this article shows that modern artificial intelligence technology has its limitations.
Knowing the strengths and weaknesses of modern Al technology is critical to understanding Al
within the law. This helps to have a real understanding of where Al can influence the practice and
application of the law, and just as importantly, where it is not [3].
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Abstract

This thesis examines the stages of preparing a control program for a CNC machine. A method
for preparing a control program for a CNC machine tool using CopperCam programs is proposed.

Stages of preparing the control program

In our case, the CopperCam program, created specifically for milling printed circuit boards, will
act as a postprocessor. To begin with, we design the board in the Sprint-Layout CAD system. On
this board there is a place for conductors and contacts, and 3 holes.

Next, you need to export the Gerber file of the board and the hole drilling file. There is one
nuance when exporting. In everyday life, we use millimeters to work in the program, i.e., all
dimensions, grid, etc. are measured in mm. The CopperCam program does not recognize these units
of measurement, and for the exported Gerber file and the drill file to be read and all sizes to match,
it is necessary to switch the units of measurement to mil in it before exporting the necessary files
from Sprint-Layout.

Next, we export the board and the holes on it. Select the File item, select the "Export" item in
the list that opens and select "Gerber Format".

Next, the export settings will open. Check the box next to the exported layer. In our case, "F1-
foil at the top", if you are spreading the board on the "F2-foil at the bottom" layer, put a check mark
on "Mirror display". otherwise, we will first get an incorrect image of the board. Then put a check
mark next to "Board size frame". Select the "Create Gerber file" section and after a while a message
will appear indicating the path of our file and its name. Close the Gerber file export dialog box,
click the "File" button, then "Export" and select the "Excellon Format" itemThe "Save As" window
will appear, click on it and save it to where the Gerber file is. Open the CopperCam program.

We upload previously created Gerber files and drilling into this program. To do this, in the
upper menu bar of the program, click on the "File" tab, the "Open" item, select the "Additional
layer" item from the drop-down menu. A dialog box opens in which you need to show the location
of the previously created Gerber file, select it and click the "Open" button. CopperCam
automatically detects the outline of the board and asks about the correctness of the boundaries in the
window that appears. The borders are set correctly, therefore we press the "Yes" button.We have
uploaded the Gerber file. Next, you need to download the drilling file, for this we also go to the
previously known path "File", the "Open" item, and select the "Drills" item from the drop-down
menu.
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In the window that opens, we also specify the path to the drill file and click the "Open" button.
It is necessary to enter data into the program about the tool. To do this, open the menu "Parametrs" -
> "Tool library..." in the top line of the program.

In the window that opens, select the tool data.lt is necessary to configure the board processing
operations themselves. To do this, go to the menu "Parametrs" -> "Selectedtools..."CUTTING
TOOL - cutting tool.

We set Cutting depth - the cutting depth = 1.6 mm, and Cutting speed - the feed speed of the
cutter =1 mm. DRILLING TOOLS - a tool for drilling.

If all the holes on the board are smaller in diameter or equal to the diameter of the cutter used,
then the speed can be raised to 4 mm/s. In the case when the holes for bolts and other elements, then
do not put this speed more than 1-2 mm / s, because if the speed is high, you can break the cutter, or
because the cutter will not have time to process the surface, the holes will not be completely round.

Click on the Calculate controls icon. Click "OK", after some time the program will give the
result. If the ready-made version is suitable, you need to upload the files with the G-code. You need
to find and click on the Mill button, and a panel will open to create a file with the UP or G-code for
the machine. Click on it and see the panel for creating files with the control program, aka the G-
code for the machine. Select the first operation - Drilling (single tool) and click OK. After that, the
program will open a notepad in which it will save the G-code. We save the notebook where it is
convenient. Then they closed the notebook and selected the "Engraving layer 1" operation and
performed the same actions with Drilling (single tool). As a result, we got 2 files with a G-code.
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The problem of mortality due to cardiovascular diseases is relevant in Russian Federation.
Ventricular late potentials (VLPs) could be classified as their predictors.

VLPs are low-amplitude, high-frequency signals that are located in late part of QRS complex.
VLPs area in electrocardiosignal (ECS) is shown at Fig. 1.
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Fig. 1. Location of VLPs.
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Registration of VLPs on standard electrocardiogram is difficult because VVLPs amplitude is less
than the level of high-frequency noises. The main method for VLPs registration is Simson method.
It is based on time averaging of many cardiocycles. Within this method, the following parameters
are analyzed:

* duration of the filtered QRS complex Dfgrs > 120 ms;

 root mean square amplitude of the last 40 ms of filtered QRS complex RMS40 < 25 puV;

« duration of low-amplitude (below 40 pV) components in late part of filtered QRS-complex
LAS40 > 39 ms.

If at least two conditions are correct, a decision of VLPs presence in ECS is made [1].

Fig. 2a shows ECS recorded by three orthogonal leads X, Y, Z, Fig. 2b - averaged filtered
cardiocycle by X, Y, Z leads.
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Fig. 2. Simson's method.

Petrov V.S. in article [2] considered Simson’s method parameters changes in dynamics of time
at people with rheumatism. As a result of 444 ECS analysis during 10 years, author notes that died
patients had significant changes in VLPs parameters, and probability of sudden cardiac death
increases along with Dfgrs increase.

In article written by Dushina A.G. and Libis R.A. [3] the analysis of ECS is performed by
Simson’s method. The study is made with the purpose to detect the presence or absence of VLPs
within heart failure problem. Detection criteria were: Dfgrs > 114 ms, LAS40 > 38 ms, RMS40 <
25 pV. VLPs were registered in 10 patients (13% of cases). Average values of parameters in
persons with chronic heart failure: Dfgrs = 89 ms, LAS40 = 31 ms, RMS40 = 37 pV. Thus, the
Simson method is used to expand the range of diseases that may be associated with VLPs.

Another method for analyzing the presence or absence of VLPs is spectral analysis. Spectrum is
signal representation in frequency domain.

Over the past few years in Russian Federation, spectral analysis of ECS registered by | standard
lead (from hands) is developed due to scientists from Kazan National Research Technical
University named after A.N. Tupolev - KAI. Sedov S.S., Shcherbakova T.F., Galimzyanov E.R.
and Zaripov B.A. in article [4] considered the problem of VLPs registration in ECS by | standard
lead. ECS analysis by this lead will increase capabilities of portable cardiac analyzers. Authors
obtained ECS amplitude-frequency spectrum (using the fast Fourier transform) and analyzed it. As
a VLPs detection criterion, authors designed a parameter that represents the ratio of spectrum’s
high-frequency components to low-frequency components. As a result, authors registered the
biggest differences between the cases of VVLPs presence and absence at 32 Hz frequency.

Sedov S.S., Shcherbakova T.F. and Mukhametzyanov O.A. in article [5] demonstrated the
results of phase spectrum analysis. As a VLPs detection criterion, the authors designed a parameter
that represents phase of ECS by | standard lead. Authors analyzed two samples: 50 and 80 records,
half of them are VLPs presence cases. As a result, authors determined that, first, the threshold
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parameters values changed insignificantly (95,7° and 98,6°) and, second, standard deviation
increases along with sample increase. Thus, ECS spectrum analysis technique with the purpose to
detect VVLPs continues to develop in Russian Federation.

Third way to analyze VLPs presence in ECS is wavelet analysis. Wavelet is a mathematical
function that allows to analyze various time-frequency components of data. Wavelet function is a
wave-like oscillation. The term "wavelet" was firstly introduced in the mid-1980s by A. Grossman
and J. Morlet within seismic signals analysis. The wavelet developed by them was named "Morlet
wavelet" and it is shown at Fig. 3.

Fig. 3. Morlet wavelet.

Wavelet analysis objective in VLPs detection problem is to obtain a wavelet spectrum with its
following analysis. Wavelet spectrum is three-dimensional figure: dependence of wavelet-
transformed signal from frequency (scale change) and time (shift change).

We couldn’t find the studies written by Russian Federation scientists over the past few years,
which dedicated to wavelet analysis in VVLPs detection problem. As a result, this field is developing
poorly in Russian Federation. However, wavelet analysis in VLPs detection problem is actively
developing abroad.

Based on analyzed material, we can form following conclusions:

1. The problem of VLPs registration in Russian Federation telemedicine is relevant today.
Scientists continue to develop methods to register cardiovascular diseases predictors.

2. Methods for VLPs registration are developing both from technical field (digital signal
processing) and medical field.
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DIGITAL EDUCATION: PROS AND CONS

Sagitov E.R.
Scientific advisor: Marzoeva 1.V, associate professor, candidate of philological sciences
(Kazan State Power Engineering University)

The integration of digital technologies in learning now begins in elementary school, continues
in middle school, high school, and, of course, in higher education. But the use of computer
technology is not limited to the digital devices used, it includes anything that facilitates the
interaction between teacher and learner. Digital education creates new opportunities for students
learning in an online environment and for teachers, who can always change educational practices
through hybrid courses, personalized learning, new collaborative models, and a wide range of
innovative learning strategies.

One of the most important benefits of digitalization of education, experts say, is that students
are not only thoughtful consumers of digital content, but also collaborative creators of effective
digital media resources.

Learning Management Systems (LMS) such as Canvas, Moodle, and Blackboard allow for
course management, homework and tests, tracking student grades and good/bad topics, which is a
great collaboration tool for educators who want to get better results. For example, iClicker offers
different sets of test assignments to be administered in real time, with automatic verification and
comprehensive analysis.

Digital learning aids, such as Pearson, McGraw-Hill and Macmillan e-books, can be used to
create learning resources and provide them to students.

Virtual classroom tools such as Microsoft Teams and Zoom are used for synchronous online
lectures and allow participants to study in breakout rooms and "share their screen™ with each other.

Remote proctoring software, such as Proctorio and Honorlock, helps maintain academic
"honesty" by tracking and noting student behavior during tests that indicates poor performance.

Some instructors are turning to "gamification,” which allows for interactive lessons and will
reduce passivity in the classroom. This type of electronic technology brings healthy competition.
Asynchronous learning provides a new level of flexibility for both students and teachers. For
example, instead of waiting for students to show up in class, a work meeting can be set up using the
Zoom platform and letting them know they are free to come in for a certain period of time. In
addition, technology can be used for students to take asynchronous tests. This requires making the
test available for 48 hours on the LMS platform, and students can take it at their convenience.

However, there is a need to identify a number of disadvantages of using digital technology in
education.

By far the biggest problem with using technology in education is how distracting it can be.
Games, videos, and music distract students from what they should be doing with digital technology
as part of the learning process.

Another major problem is unverified information on the networks. Students, don't spend a lot of
time searching for the right and reliable material, and often stumble upon incorrect data without
even realizing it.

There is a widespread belief that digital technology interferes with students' professional
development. Technology automates almost everything. The ability to learn, analyze, and apply
one's knowledge in practice is often nullified when there is a gadget in hand. Students always find
ways to cheat, and in the digital age it can be done even easier - from copying and pasting someone
else's work into their own, to ordering ready-made work on the many websites that offer this
service. However, it is possible to structure assignments and exams in such a way as to reduce the
possibility of cheating to zero.
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The use of digital technology has brought with it some data security issues. Their use may
result in student information being available to a wider audience than anticipated. Along with this,
remote proctoring programs can make test takers feel uncomfortable. Students do not always agree
to be shown in front of a proctor at home, and therefore, being observed may increase their stress
and anxiety.

It should be mentioned that not all students have equal access to technological resources, due to
the lack of basic gadgets, or a stable connection over Internet.

Speaking of the educational institution itself, it is necessary to touch upon the not insignificant
problem of the cost of providing the educational process with digital platforms. Often the purchase
of the right to use them leads to enormous financial costs.

To summarize, it should be emphasized that, analyzing all the advantages and disadvantages of
digital technologies, they should not be placed in the center of the educational process, so that they
do not become an obstacle to quality and comprehensive education.

References:

1. Valverde-Berrocoso J, Fernandez-Sanchez MR, Revuelta Dominguez Fl, Sosa-Diaz MJ
(2021) The educational integration of digital technologies preCovid-19: Lessons for teacher
education. PL0oS ONE 16(8): €0256283. https://doi.org/10.1371/journal.pone.0256283

2. Gay, A. (2019, March 2). 3 reasons students need to develop digital literacy. Adobe Blog.
Retrieved October 27, 2021, from https://blog.adobe.com/en/publish/2019/03/14/3-reasons-
students-need-to-develop-digital-literacy.html#gs.eomwri.

VJIK 621.3.05
TOPOLOGICAL INSULATORS

Safiulin D.A.
Scientific advisor: 1.V. Marzoeva, PhD in Philology, associate Professor
(Kazan State Power Engineering University)

Topological insulators are a new scientific discovery of physics in the 21st century. This
discovery was predicted in 1987 by our compatriot Oleg Alexandrovich Pankratyev. The opening
itself took place in 2007, in Germany, by Laurens Molenkamp. The advantage of this material is
that they can significantly reduce the consumption of electricity in equipment, which in turn will
help to reduce costs of electricity.

A topological insulator (T1) is a substance in which, due to the symmetry of the electron wave
functions, the sample volume behaves like an insulator, while on the surface there are conducting
surface (for a three-dimensional TI) or edge (for a two-dimensional TI) state. [1]

One of the main features of a topological insulator is the motion of its spin, due to this it can be
represented as a top: during motion, the electron is rigidly bound to its spin and can change only if
the surface of the material changes. And from this follows the next advantage of a topological
insulator - electrons cannot be scattered by defects or other external influences. In turn, this leads to
almost zero resistance of the medium. [1-4]

One of the brightest representatives of a topological insulator can be a connection of a graphene
layer between two layers of hexagonal boron nitride. [5]

Unfortunately, the topological isolator also has disadvantages [1-5]:

e Weak theoretical base, due to the novelty of the research area

e High material cost

The paper discusses various ways of using topological insulators in live. The assessment of the
effectiveness of their application has been carried out.
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PROSPECTS FOR THE DEVELOPMENT OF ELECTRONIC MONEY IN RUSSIA

Yamaltdinova N.F.
Scientific advisor: I.A. Raskhodova, senior lecturer
(Kazan National Research Technical University named after A.N. Tupolev)

Prospects for the development of electronic money in Russia.

Introduction:

Nowadays information technology has developed very fast. The Internet has become a global
network for communication and informing users, it is an integral element in the field of payment for
goods and services. It happened due to the growing people’s needs of changes in the economy,
scientific and technological progress, which led to a fast and efficient payment system. Electronic
money and electronic payment systems have appeared.

Main part:

Money is a tool for managing the life of an individual and society as a whole. Money is a
document that gives the right to receive any life benefits and property. It plays a huge role in the
development of human society, regulate commaodity relations in society and ensure the functioning
of the economic system.

With the development of technology, more and more people are starting to use electronic
money.

There is no exact legal definition of the term “electronic money”. This concept applies to
various payment methods used in practice, and these payment methods can be fundamentally
different from each other.

The Electronic Money Report, published back in August 1998, provides the following
definition: “Electronic money is broadly defined as the electronic storage of monetary value using a
technical device that can and other firms and which does not require the mandatory use of bank
accounts for transactions, but acts as a prepaid bearer instrument".

In September 2000, the European Union Directive 2000/46 / EC provided a clarified definition
of electronic money: a monetary value, which is a requirement for an issuer, which:

1) is stored on an electronic device;

2) is issued after receiving funds in the amount not less than the issued monetary value;

3) is accepted as a means of payment not only by the issuer, but also by other firms.

The electronic money market in Russia is still at the development stage. Unlike foreign
countries, Russian market began its functioning much later. Today, the leaders of the Russian
electronic money market are WebMoney and Yandex.Money, with a combined share of about 46%.

Figure 1 shows a diagram characterizing the rating of payment systems in Russia for the first
quarter of 2020. The most famous and frequently used server among users is WebMoney, which
accounts for about 25% of the electronic money market. About 21% of residents of large cities
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since the beginning of 2020. at least once made payments through Yandex.Money, through Qiwi-
wallet - 18%, Payeer - 13%, PayPol - 11%, AdvCash - 7%, ePayments - 5%.

Figure 1. Rating of payment systems in Russia
for the 1st quarter of 2020.
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According to a Mediascope study, such an online payment method as electronic money is
gaining more and more popularity every year. According to the research, in 2019 about 75% of the
respondents already use it. The audience of electronic money services is growing rapidly and in
2019 compared to the previous year, their share increased by 31.5%.

Such growth of the electronic money market in Russia is a consequence of the influence of such
factors as expanding the possibilities of using electronic money (improving the functionality of
mobile versions, expanding the list of services), as well as the growing public confidence in non-
cash payment methods. Electronic money has a number of advantages over cash:

- High portability - the value of the amount is not related to the overall or weight dimensions of
the money, as is the case with cash;

- Very low cost of emission of electronic money - no need to print banknotes, use paper and
paints;

- it is easier, than in the case of cash, to organize the physical protection of electronic money;

- Electronic money does not need to be counted, packaged, transported and organized in special
storage facilities;

- Ideal preservation - electronic money does not lose its qualities over time;

The process of payment with electronic money is carried out quickly, there are no queues, there
is no need to issue change, and money passes from the payer to the recipient quickly.

However, electronic money has its drawbacks:

- Lack of well-established legal regulation - many states, including Russia, have not yet decided
on their unambiguous attitude to electronic money;

- Despite its excellent portability, electronic money needs special storage and handling tools;

- As in the case of cash, with the physical destruction of the electronic money carrier, it is
impossible to restore the monetary value to the owner;

In addition, one of the problems in the development of the electronic money market in Russia is
fraud. This problem can be solved by developing special legislation and standards that regulate
activities in the field of electronic money, thereby ensuring the security and confidentiality of
settlements.

It should also be noted that in Russia the legal problems regarding the safety of using electronic
cash have not been fully resolved, the market for information security products is underdeveloped,
and their import is not possible.

Problems in the development of the electronic money market in Russia are caused by both
external (for example, a ban on the export of certain technologies to our country) and internal
factors (licensing of imports or the absence of both reliable, convenient and adaptable domestically
developed systems).
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Conclusion:

Despite some moments that hinder the process of introducing a new type of payment, the
development of electronic money in Russia also has its own perspective. With the growth of
technology and the development of mankind, online payments will continue to evolve.

Almost all studies carried out in this industry indicate that in the near future electronic means of
payment will completely displace cash from the market, since they represent a more convenient
way to pay for goods and services. Online bill payment will reach significant volumes as the
majority of users start using or increase their use of this payment option, along with a significant
decrease in the use of "paper" payments.

References:

1. Gurkova, D.O. Current state and prospects for the development of electronic payment
systems in Russia / D.O. Gurkova. - Text: direct // Young scientist. - 2020. - No. 28 (318). - S. 241-
246.

2. Kazimagomedova Z.A., Atemova A.Z. electronic money in the modern world // Economic
research and development. 2020.

3. Mironova D.D., Burnaeva T.B. Problems and prospects for the development of electronic
money in Russia // Colloquium-journal. - 2020.

104



AHTJIMACKUI S13bIK B COEPE [TPO®ECCHOHAJIBHOV KOMMYHUKALIUA

CEKIIUA 3
AKTYAJIBHBIE TIPOBJIEMbI NEPEBOJOBEJIEHU S
[pencenatens: kaua. Gpuion. Hayk, goueHt J{.A. Tumkuna

Cexperapb: npenojasarens A.A. ApraMOHOBa

105



AHTJIMACKUI S13bIK B COEPE [TPO®ECCHOHAJIBHOV KOMMYHUKALIUA

VIIK : 81'322.4
THE USE OF NEURAL ONLINE TRANSLATION TECHNOLOGY

Agafonov A.D.
Scientific advisor: G.R. Mullahmetova, PhD
(Kazan State Power Engineering University)

In this study we are trying to show the ways to improve online translations. This topic is quite
relevant in our time, since a huge number of people use daily the global network and communicate
with individuals from different parts of the planet. To facilitate the communication through the
Internet, we need to take care of the quality of Internet translations.

Improper composed text can be the reason of many problems in translating. Firstly, one needs
to make sure that the text does not contain spelling mistakes. It is advisable to simplify the text as
much as possible, since complex and rarely used statements can complicate the translation. The
main thing is to preserve the essence of the text and to follow strictly the order of its parts and
sentences (subject, predicate, adverbs, circumstance, etc).

Each language has its own characteristics. Taking them into consideration is very important,
since the lexical meaning of the text and the quality of the translation may depend on this.

In recent years online translators are trying to use the neural translation technology. This
method has improved significantly the quality of translation in a short period of time. Better
translations became possible due to the understanding of translation mistakes in a neural network.
For example, Google, Yandex use this method of translation, since it is the most convenient and
efficient one today.

The database also accumulates different types of translations, improves their subsequent
quality, since the system remembers a more suitable translation and uses it in subsequent texts.

Several dedicated translators can be used to improve the quality of translation. After comparing
the translations, it is necessary to compose the most correct option, since all translators have their
own characteristics.

Homographs are also a big problem for translators. These are words that are similar in spelling,
but different in pronunciation and meaning. To find out what this word means, the translator starts
from the context, but this does not always come out correctly. To correct such mistakes in
translation, it is better to increase the translation database and implement neural network technology
so that the online translator will be able to cope with such difficulties.

To sum up, there are many ways to improve the work of online translators, from text
preparation to neural online systems. Thanks to this the quality of translations are improving
gradually every day.
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VJIK 811.111-26

FEATURES OF ABBREVIATIONS TRANSLATION USED IN RESEARCH WORKS AND
LITERATURE (THE SPHERE OF CONTROL AND COMPUTER SCIENCE IN
TECHNICAL SYSTEMS)

Babina S.V.
Scientific adviser: Khasnutdinova S.V.
(Kazan National Research Technical University named after A.N. Tupolev-KAl)

An integral part of modern research works is the use of multiple abbreviations of words, special
scientific terms, names of organizations, etc. An abundance of abbreviations is one of the striking
characteristics of scientific and technical literature, which makes it important not only to compose
and actively use abbreviated designations, but also to translate them from the original language. The
skill of translating such lexical units is essential due to the fact that often in the process of learning
or research, it becomes necessary to use literature in a foreign language.

Abbreviations of words are the omission of individual letters and syllables in a word, or the
removal of part of a word. There are a lot of different kinds of classification of scientific and
technical abbreviations. Most types of abbreviations are found in academic vocabulary as well as in
informational texts and business communication. Consider common types of abbreviations:

- Initial. They are composed of the first letters or sounds of words that are included in the
abbreviated phrase. The subtypes of this group include:

a) Letter abbreviations. They are characterized by the stress falling on the last syllable, and
their reading in accordance with the pronunciation of English letters in the alphabet. For example,
BBC (bu-bu-Cnu) - British Broadcasting Corporation. It should be borne in mind that in most cases,
the periods after capital letters in the abbreviation are not done.

b) Sound abbreviations (acronyms). They are read like ordinary words, and the stress falls on
the initial syllable. Example: laser - light amplification by stimulated emission of radiation.

- Syllabic (truncated). The use of such abbreviations is typical for special texts in English:
telecoms - telecommunications, comp - accompaniment. These abbreviations do not have specific
formation rules and can be:

1. Combinations of abbreviations with a whole word. This type of abbreviation is characterized
by the replacement of a technical term with a letter and the use of a more common word entirely: e-
mail - electronic-mail, H-bomb - hydrogen bomb.

2. Mixed abbreviations, which are formed when several of the above types are combined.

It is important to note that when the author or translator uses the abbreviated phrase for the first
time, he should write it in full. Thus, the abbreviation can be indicated after decryption or before it.
In addition, it is important to use articles correctly. They are put in if they refer to nouns following
the abbreviation.

The features of the translation of abbreviations in scientific and technical literature are that the
translation depends on the type of abbreviation. If the abbreviation is generally accepted, then there
is an analogue for it in the target language, or it is translated by transliteration. The constraint is the
fact that technical terminology is constantly being updated, and a situation, when the generally
accepted abbreviation has not yet been recorded in special dictionaries, is possible. As about
original abbreviations, it is important to indicate what one or another abbreviation means in order to
avoid confusion [1].

Usually, an abbreviation in the context of a specific research or topic is unambiguous.
However, it should be noted that there are abbreviations that, for different referents, have the same
or approximately the same letter composition. This homonymy causes confusion and translation
mistakes.

Referring to the sphere "Control and Computer science in technical systems", it must be kept in
mind that students receive knowledge of automatic control theory, information technology and

107



AHTJIMACKUI S13bIK B COEPE [TPO®ECCHOHAJIBHOV KOMMYHUKALIUA

professional programming. Thus, the program aims to prepare graduates to participate in the design,
creation, and customization of control systems.

Consider the main abbreviations and ways of their translation from Russian into English within
the framework of one of the key disciplines "Automatic Control Theory":

TAY - teopus aBromMaTnueckoro ynpasienus / Automatic Control Theory (ACT) is a generally
accepted abbreviation;

TC - rtexumueckas cucrema / Technological system, the abbreviation has no analogue in
English;

OV - oobext ynpasienus / Controlled object, the abbreviation has no analogue in English;

VY- ynpasnsitouiee yerpoiictso / Control device (CD);

CV — cucrema ynpasnenus / Control system,the abbreviation has no analogue in English;

MO - ucnonuutensHbi opran / Final controlling element, the abbreviation has no analogue in
English;

YO —ynpasssitonuii opran / Control organ,the abbreviation has no analogue in English;

OC — obpatHas cBs3b / Feedback signal, the abbreviation has no analogue in English;

A®UX — ammuTy1HO-(ha30Bast YacTOTHAs XapakTeprucTuka - Harmonic locus, the abbreviation
has no analogue in English;

JIAUX — norapudmuyeckas aMIUTUTYJHO-4acTOTHasi Xapakrepuctuka / Log-magnitude and
phase diagram, the abbreviation has no analogue in English;

®YX - azo-uacrorHas xapakrepuctuka / Circuit phase response, the abbreviation has no
analogue in English;

Within the framework of this discipline, the following dependence can be traced: the
concepts that are used in the abbreviation form in Russian. in English are non-abbreviated terms. In
support of this, two diagrams can be compared. The first one is the scheme of control system that is
presented in the Russian coursebook [2] (Fig. 1). And the second one is the arrangement of the
control system in the article in English [3] (Fig. 2). As can be seen from the figures, the first scheme
is characterized by the preponderance of abbreviations and symbols, while in the scheme in English
the terms are used in their full forms.

Cuctema ynpasnexus Error :
A | - ra e pe s T 1 Detector Actuating
" Ynpasnsiouas nogcuctema Signal
h 3 | Output
1 y(a—-——'y—'[@ | Controller Plant
1 1
. [ U H
Fe==fr~—"""-=T~=*Tr===< |
1 y 1
: loc oﬂ ! Feedback
| 1 Elements
1 Ynpasnsewan nogouorema _ _ F - Feedback

BHeLHsis cpena % Signal

Fig. 1 Fig. 2

Consider abbreviations in another fundamental discipline "Computer Science and
Programming". In this case, most of the abbreviations come from English:

ANSI character set (American national standards institute) / Habop cuMBOJIOB aMepUKaHCKOTO
HALMOHAIILHOTO HHCTHTYTa cTanaapTusanuu, (8-bit code table), the abbreviation has no analogue in
Russian;

ASCII (American Standard Code for Information Interchange) / AMepukasckuii cTaHIapTHBIH
ko s ooMena nudopmanueii, the abbreviation has no analogue in Russian;

CMYK (Cyan-Magneta-Yellow-blacK) / Tony6oii-mypmypHblii-skenrsiit-uepubiii, (The color
model that is used for displaying and printing color images, the abbreviation has no analogue in
Russian;

CSS (Cascading Style Sheets) /Ta6muisr Kackanusix Crueit, the abbreviation has no analogue
in Russian;
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FTP (File Transfer Protocol) / IIporokon nepexaun daiinos, the abbreviation has no analogue
in Russian;

IRC (Internet Relay Chat) / MHoromnone3oBaTenbekas cucrema obuierus, the abbreviation has
no analogue in Russian;

IP (Internet Protocol) / ceresoii mporokos, (Network protocol is responsible for the
transmission and routing of messages between Internet nodes), the abbreviation has no analogue in
Russian;

W3C (World Wide Web Consortium) / Korcopuuym Beemitproii maytanst (World Wide Web
Consortium is an organization that develops and implements technology standards for the World
Wide Web), the abbreviation has no analogue in Russian;

PC (Personal Computer) / [lepconanbusriii komnstotep (I1K).

Therefore, in most cases, programming is characterized by the borrowing of abbreviations
without their transliteration or other adaptation for the target language (in this case, Russian). This
is clear, because the programming languages are based on English words as the main means of
constructing program functions (for example, Switch - case statement in C, if - conditional
statement in programming in C). In this case, the translator should either explain the abbreviations
used by the author, or use them without explanation if they are generally accepted or sufficiently
known to the reader of scientific literature on this topic. (for example, HTML, IP, e-mail, etc.).

In view of the foregoing, it should be noted that, during his work with a scientific and technical
text, the translator needs to use knowledge of the basics of translation and also of the subject to
which the translated text is devoted. Consequently, the translation of abbreviations is one of the
most difficult to understand and translate elements of scientific texts.
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VJIK 81.25
PROBLEMS OF PROPER NAMES TRANSLATION

Baybekov D.A.
Scientific advisor: R.R. Valeeva, senior lecturer
(Kazan National Research Technical University named after A. N. Tupolev)

From ancient times humanity needed communication and cooperation. Sometimes
communication was impossible due to the language barrier. With time this problem became less and
less relevant because of development of trade relationships and colonial conquests. As a result, the
spread of languages that are not indigenous in the area has increased. For example, in first case
could be remembered the spread of the French language in Russia in the 18-19 centuries. In second
case, could be remembered colonial conquests of the South America by European countries such as
Spain and Portugal. Common nouns have different meanings and pronunciations in different
languages, but proper names become something like a bridge to interlingual communication.
Because whatever the name of your interlocutor, you will call him the same way in different
languages.
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But unfortunately, this created the idea that proper names don’t require an attention when
learning a foreign language. Even in textbooks they almost don’t pay attention to them. Proper
names often have cultural context, connected with other language units. That is why they require
special treatment when translating. Because leaving proper name without adaptation will lead to its
complicated identification.

On the one hand in linguistics it is considered that proper names related to a specific subject
don’t characterize it and do not provide any information about it. But on the other hand, due to the
fact that proper names refer to a specific subject it gets subject’s properties. Also, most of the
proper names indicate the class the subject [1]. This explains the existence of toponym and
anthroponym for example. At the same time part of its content become a message about its
existence. At the moment in linguistic there are several principles of adapting proper names.

Transliteration is the principle of translation that based on preservation of the original spelling
of the proper name. This principle is often practiced when translating languages using Latin
alphabet. In the most cases proper names remain unchanged. Usually it is preferable to leave letters
and signs inherent in to language from which the translation is made [2]. For example, polish name
Walgsa is preferable to leave it in its original form. But the replacing the letters of the translated
language with the letters of the Latin alphabet is also not a mistake.

But this principle has a disadvantage, for example, for a person who speaks only English, the
name Mozart will sound like [mozat] but French pronounce it like [mozar]. If a native English
speaker hears the French pronunciation, the native English speaker doesn’t recognize it as
something familiar. This can lead to misunderstanding.

As a result, the advantage of transliteration is in prevention proper name distortion, what allow
anybody to identify proper names in the most cases regardless of language. The disadvantage is in
ambiguity of pronunciation. There are pronunciation rules in each language for the pronunciation of
foreign words. In adaptation from English to Russian is used in adapting company names (Apple,
Google and Microsoft), newspaper editions (The Sun, The Times), in various abbreviations (UFC,
MMA, NBA) etc.

The next one is transliteration principle. It based on transmission of the original pronunciation
and achieving phonetical proximity. At the moment it is the main adaptation principle from English
to Russian language. The main goal of the transcription principle is to create correspondence
between the original phoneme and the graphic equivalent.

But using transcription principle is not possible each time due to the transcription tradition and
desire for euphonium. For example, proper names like Harry, Henrich, Manheim, Hugo. There is
also a possibility for permutation of the stress sign, this happens due to the desire to maintain the
inner rhythm of the Russian language, for example, Florida and Foresight.

In the modern practice the transcription principle is usually neglected in favor of the
transliteration principle in some cases. This is for better identification of some words. For example,
Harry Potter (doubled letters preserved in translation), Washington (letter “g” preserved), Texas
(pronouncing x as h), Clinton (adding a neutral letter “0”).

The advantage of transcription principle is the most pronunciation close to the original which
brings the rhythm of the language into which the receiving language. The disadvantage is the
complicated word identification, but this disadvantage is partially compensated by using the
transliteration principle when necessary.

An important principle of translating proper names is also the euphony principle. In some cases,
in the transcription of the word there are sounds that are letter combinations that are difficult to
pronounce in the receiving language. For example, th (word “the”), we (word “Wembley”). Letter
combinations like these often replaced by simplified and more familiar letters to the native speaker
of the receiving language.

Thus, it is safe to say that translation of proper names is important and ambiguous topic which
has been reminded in linguistics to these days. But over the time of translation practice many proper
names translation principles have emerged. Every principle has weight in adaptation and its own
application. Each specific case requires separate consideration. It is thanks to the scrupulous
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approach that the word can left the characteristic features of the original and be convenient to be
pronounced by the native speaker of the receiving language.
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V]IK 802.0
DIFFICULTIES IN TRANSLATING NEOLOGISMS

Baranov I.S.
Scientific advisor: Gilyazova I.R.
(Kazan National Research Technical University named after A. N. Tupolev)

The main difficulty in translating neologisms is understanding the meaning of a new word [1].
The purpose of the study is to identify the features of the formation of neologisms found in online
newspapers and social networks, as well as their translation from English into Russian. The actual
translation of a neologism, the meaning of which is already known to a translator, is a relatively
simpler task, and it is solved by using various techniques and methods of translation, depending on
which type of words this neologism belongs to. There are no special techniques for translating
neologisms. When working with neologisms, the translator has two possibilities to transfer these
lexical units to another language:

- use the equivalent offered by bilingual dictionaries;

- offer your own translation option (in the absence of an equivalent fixed in bilingual
dictionaries).

In a number of examples, we have the following:

Digital hangover - means a sense of shame that appears in a person who had great fun at a party
yesterday, and today is watching "compromising material” on the Internet.

Digital detox — being tired of endless social networks and Google. You want to spend time in
the real world, not the virtual one.

Pancake people is a generation of active Internet users who at first glance know a lot, but in fact
all their knowledge is rather superficial.

Deskfast -breakfast eaten at one’s desk at work.

Phone-yawn is a phenomenon when one person takes out a mobile phone to, for example,
watch the time, as a result of which all the surrounding people also take out their phones. The
"contagiousness" of this action is compared to yawning.

Guerilla proofreading is a thorough or rather meticulous search for errors in the text of
messages and then publicly pointing them out.

Cyberstalking is a term denoting the process of virtual stalking or monitoring. In Russian, it is
most often translated as "virtual persecution".

Child supervision is a phenomenon when children who are well versed in modern "gadgets"
help parents in their use.
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No less than in the technological sphere, neologisms appear in the household sphere. Here is a
list of the most interesting and useful words on social topics.

Bromance - this word describes the close friendship of two guys of traditional orientation.

Facepalm is perhaps a well-known word that expresses a light slap on the face with a hand to
express a whole range of emotions, from irritation to disappointment and even disgust. In Russian,
we most often just say "facepalm", in some cases you can hear the expression "hand-face".

Dreamathon is probably a well-known term for everyone, it means the process when a person
turns off the alarm several times, while seeing a new dream before each next call.

Chandelier earrings — we are talking about massive earrings made of beads, precious stones,
etc. Earrings become so "complicated" that they resemble a chandelier.

Defensive eating — have you ever eaten something so fast that it didn't get to someone else? If
yes, then you are familiar with the process of "defensive eating".

Frenemy is a term formed from the fusion of two words - friend (friend) and enemy (enemy). It
means a person who pretends to be your friend, although in fact his intentions are far from friendly.
Most often in Russian, the word "vrug" is used according to the same principle.

Staycation is another example of combining two words - stay + vacation (vacation), describes a
case when a person on vacation does not go anywhere, but stays at home.

A large number of neologisms have no correspondences in dictionaries and become the object
of the author's translation. The main problem of the translator is the transfer of neologisms that do
not have correspondences in dictionaries. Here we will focus on the main difficulties encountered
when working with lexical neoplasms.

A significant difficulty for translation was made up of neologisms, the meaning of which is
based on a certain image. An example of such an education is the following neologism: bank of
mom and dad (a person's parents regarded as a source of financial assistance or support). When
translating this English neologism, it was decided to choose a functional analogue in Russian.
Taking as a basis the interpretation of the neologism in the English-English dictionary, we proposed
the following option:

Parental support (the case when parents help their children financially). Despite the fact that the
proposed version deprives imagery, it, in our opinion, solves the problem of the adequacy of the
translation, since it conveys the meaning inherent in the English neologism. In the following
example, the neologism was also created based on an image, in this case a fire hose. When selecting
a functional analogue, the interpretation in the English-English dictionary was taken into account
and an option was proposed: digital firehose (a very large stream of data) - digital stream (a large
stream of information). In this case, the imagery was also not preserved during the translation.

So, the main difficulty in translating neologisms is to understand the meaning of a new word.
The actual translation of a neologism, the meaning of which is already known to the translator, is a
relatively simpler task, and it is solved by using various techniques and methods of translation,
depending on which type of words this neologism belongs to. Let's formulate the main
recommendations for the translation of neologisms.

1. Try to reveal the meaning of the neologism. The disclosure of the meaning of the neologism
is carried out through:

a) using a dictionary. If a new word is missing in the English-Russian dictionary, you should try
to find it in the English-English explanatory dictionary. As you know, in Webster's dictionary and
in a number of other English-English dictionaries there are special sections "New Words" (New
Words Section).

At the same time, one should strive to use the dictionary published in recent years, since the
section of neologisms is usually significantly updated during reprints. Some new words can be
found in dictionaries and sections dedicated to slang;

b) clarification of the meaning of the neologism from the context. Most often, the translator has
to find out the meaning of a neologism from the context, using already known techniques. It is
especially important to monitor the use of neologisms in context. Sometimes, in order to properly
understand a neologism, it is necessary to take into account the history of its origin, various literary
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and factual associations associated with a new word;

c) analysis of the structure of the neologism to clarify its meaning. New words in the language
do not arise from scratch, they are created on the basis of already existing words and morphemes,
often based on analogy. The analysis of the meaning of such words and morphemes can provide a
translator with serious help in understanding the meaning of neologism. In order to be able to
correctly analyze the structure of a new word, it is important for a translator to have a good
command of the basic ways of creating words in English.

When deciphering the meaning of neoplasms in a language, it is often necessary to find out the
meaning of a word from the context, it is also necessary to take into account its etymology, various
literary and factual associations, structural and semantic features.

2. Check the proposed version for possible use by other translators, authors. Such a check is
possible in any Internet search engine.

At the same time, it is important to introduce the proposed translation of the neologism in the
context. So, there are no special techniques for translating neologisms. The specifics of translating
each new word depend on what type of words it belongs to (terms, names, synonyms for words that
already have correspondences in the language, etc.).
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At the moment, English, as well as many other languages, is experiencing neological
abundance. New words in the rapidly developing modern civilization appear no less rapidly,
reflecting in the language the need of society to express new concepts that constantly arise as a
result of the development of science, technology, culture and social relations. The language is not a
closed system, it is in the process of continuous development, which is largely due to the
development of its word-formation system.

Often in the vocabulary of one language there is a lack of correspondence to the lexical unit of
another language. In these cases, it is customary to talk about the so-called non-equivalent
vocabulary. According to V. N. Komissarov, "non-equivalent vocabulary is found mainly among
neologisms, among words naming specific concepts and national realities, and among little-known
names and titles for which it is necessary to create occasional correspondences in the translation
process" [3].

It should be emphasized that the term "non-equivalent vocabulary" is used only in the sense of
the lack of correspondence to one or another lexical unit in the vocabulary of another language. But
it would be wrong to understand this term in the sense of the “impossibility of translation" of this
vocabulary. Any language can express any concept; the absence in the vocabulary of the language
of a special designation for any concept in the form of a word or a stable phrase does not mean that
it is impossible to express this concept by means of this language [1].

Currently, it is becoming obvious that the boundaries of non-equivalent vocabulary are much
wider than previously assumed. Some of the non-equivalent vocabulary, while receiving stable
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correspondences in translation, at the same time do not lose a specific cultural component, which is
expressed in the connotative meanings of words that do not always coincide in different languages.

In the works of S. Vlakhov and S. Florin, A. O. Ivanov, P. V. Chernov, V. N. Krupnova non-
equivalent vocabulary is considered in connection with translation problems. One of the most
important peculiarity of translation, currently recognized by the absolute majority of theorists, is
that translation is an operation relative in its results. Indeed, in each language, in relation to any
other, there are elements, the transmission of the meaning of which is impossible under normal
conditions within the text itself. Such elements constitute in the language what can be defined as
actually untranslatable. The absence of exact and permanent lexical correspondences to any word
does not mean neither the inability to convey its meaning in context, nor its untranslatability in the
future, however, there is a constant need to convey new words or new meanings already existing
words. Any word can be translated into another language at least descriptively.

What is impossible with respect to a single element is possible with respect to a complex whole,
i.e. with respect to contextual translation. So the question boils down not to whether it is possible or
impossible to translate someone else's lexical unit, but to how to translate it. Opportunity correctly
transmitting non-equivalent vocabulary and the concepts associated with it presupposes certain
knowledge about the reality in which this vocabulary functions.

There are two main difficulties in the transfer of non - equivalent vocabulary in translation:

1) the absence of an equivalent in the translation language due to the absence of a foreign
lexical unit of the subject for native speakers of this language;

2) the need, together with the objective meaning of the word, to convey its color, its additional
shade, specific coloring.

Non-equivalent vocabulary, as a rule, causes the greatest difficulty when translating into a
foreign language, since the dictionary translation of such vocabulary does not give results. An
example of a special approach to the translation of non-equivalent vocabulary can be considered the
translation of semantic lacunae [2], i.e. words that have no equivalents in the form of separate
words. Such semantic lacunae in relation to the Russian language are the following English words
like bouncer, glimpse, barber, etc. However , the fact that there are no separate words in the Russian
language, attached to these concepts, does not mean that all these specifically national concepts
cannot be conveyed in translation, at least by descriptive translation, which can be recognized as the
main way of translating semantic lacunae.

One of the variants of non-equivalent vocabulary is words of broad semantics, which reveal a
discrepancy of referential meanings in the PL in comparison with the 1A, for example, iron —iron
and iron, hand - arm, hand, translator - interpreter, translator. At the same time, the choice of the
required correspondence in the translation of this type of non-equivalent vocabulary is possible only
if you go beyond the linguistic context and know the real situation or situation itself.

A separate kind of translation difficulties is an alternative- equivalent vocabulary. This is a
special kind of non-equivalent vocabulary, which includes proper names, the non-equivalence of
which is due to the national identity of the language and culture of the people who speak it. As a
rule, when translating proper names are borrowed by transcription - transmission of the sound of the
proper name. However, in cases where the proper name does not just name the subject, but has
some additional meaning, the mechanical transmission of the sound does not ensure the adequacy of
the translation. The adequacy of the translation is achieved only by explication of the semantic
structure, which, in relation to various types of proper names, has certain patterns.

As a separate group of non - equivalent vocabulary, A. O. Ivanov considers linguistic realities
are special words and phrases naming objects characteristic of the life, everyday life, culture, social
and historical development of one people and alien to another; being carriers of national and/or
historical color, they, as a rule, do not have exact correspondences (equivalents) in other languages.

Another translation difficulty is the translation of such referentially non-equivalent vocabulary
as complex words (job-getter, bread-winner). Most complex words rarely get into a bilingual
dictionary. So, out of 340 compound verbs marked in the 3" In the edition of Webster's Dictionary,
only 194 are presented in the NARS, translated, as a rule, descriptively. As for words-phrases
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(can't-do-it-a-thing, a shoot-to-kill (order)), the Anglo-Russian dictionaries are included only few,
because they are unstable, extremely occasional active entities that don't go in at all and usage
dictionaries simply do not have time to fix them. The difficulty of translating them is not so much in
understanding how much is in finding a way to express this meaning in Russian [2].

In general, the translation of all types of non-equivalent vocabulary is considered an extremely
difficult problem, since the translator always faces the problem of choosing between calculus and
explanatory, descriptive translation. The preservation of the inner form can lead to a violation in
pragmatics, and the preservation of pragmatic meaning can accompanied by the loss of reference,
i.e. a certain part of the meaning. This choice cannot be fixed by some universal translation norm,
but is based only on the degree of skill and taste of the translator.
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The research made depicts the features and problems of technical translation, the causes of
mistakes and their prevention.

Technical translation is one of the most important areas in modern translation practice and is
one of the most difficult areas in translation studies. Complex due to the fact that it has many
different requirements. Technical translation refers to the translation of a text that has a large
number of terms, often it may be incomprehensible to non-specialists. The task of a technical
translator is to take into account terminology, convey information in another language that is
contained in the text. A high-quality translation of a technical text is a text that has maintained the
style of the original document and conveyed reliable information when reading. It also requires the
translator to have knowledge of the topic in the field of translation and terminology. When
translating the text, some terms may have several meanings, if the document is misunderstood, then,
for example, an agreement in which the interests of different parties are expressed may be
terminated.

Technical translation has its own number of features:

1) It should convey clearly the meaning of the original text. Deviations are allowed if this is
required due to the peculiarities of the language.

2) Itis always a formal style, possessing impersonality and lack of emotions.

3) Only generally accepted grammatical structures are allowed to use.

4) The absence of a predicate or subject and a large number of enumerations.

Technical translation is a combination of linguistics and science, its complexity is the
combination of these two areas. Professional translators use specialized dictionaries for high-quality
translation, since in the modern world terms from some areas can flow into other areas of activity.
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Also, the difference in the requirements for abbreviations and the difference in standarts may
become a problem.

The correct translation may be hindered by the fact that terms may have can be synonyms: the
same concept can sometimes be denoted by different words: screen - shield (skpan), so it is
important not to forget to look at the context, and abbreviations, for example, which have one
additional letter at the end: subg — subcutaneous (the letter "g" is missing in the full word),
complex: CHD — congestive heart disease or congestive heart disease or coronary heart disease,
multi-valued: sub-subaltern, subeditor, subject, subjunctive, sublimation, submarine, subscription.
Technical texts can contain the lingo that cannot be found in dictionaries, because of this it is
important to pay attention to the context that restricts terminology. But even if the translator finds a
suitable technical meaning in the dictionary, due to the lack of narrow technical dictionaries, the
found meaning may not have a contextual meaning. This will also cause problems in translation,
words in a technical text may acquire different meaning, for example the word goose can be
translated as ymioe.

Thus, we can conclude that technical translation is a painstaking, but at the same time in-
demand occupation, which has a lot of its own features and problems. Also, technical translation is
the application of a whole range of knowledge, ranging from linguistic to highly specialized. Only a
good translator who has the flexibility of thinking and special knowledge can make a high-quality
translation that meets all the requirements. Technical translation contains many features, such as the
transfer of ideas of the original text, formal style, generally accepted grammatical structures. There
are also problems: difficulty in deciphering different abbreviations, terms that have the property of
synonymy.
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The most important factor in the development of human society is the relationship between
language and culture. Various forms of all specific and original features are reflected in the
language of any nation. The specific features of the mentality, first of all, are expressed in the
lexical system. Consequently, the importance of diverse language's lexical system's comparative
research for a deeper foreign culture's understanding takes place.

This work is devoted to the comparison of lexical and phraseological units in the work of E.F.
Burnett "Little Lord Fauntleroy" [4] and in its translation into Russian language by the modern
philologist and translator N.M. Demurova [2].

The aim of the work was to make a comparative analysis of the semantic field's content
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structure for assessing the personal characteristics in the texts of E.F. Burnett and N.M. Demurova
at the lexical and phraseological level to identify the degree of the translation's adequacy (using
traditional linguistic dictionaries [4; 5]).

The analysis of the semantic field based on the concept proposed by S.O. Kartsevsky [3], which
implied the allocation of the lexeme's semantic core and the definition of its semantic periphery.

We chose the concept of "morality" for consideration, because we were interested in presence
of differences in its understanding in the English-speaking and Russian-speaking cultures.

We considered the semantic field "Morality" and found that the semantic structure of the field
"Morality" consists of the following components: the core - the lexeme "Morality" (spiritual
qualities which the person is guided by); the center of the field - lexemes that have an integral
meaning in common with the core (attitude to people, family values, tolerance and etc.); the
periphery is occupied by lexemes that determine the qualities of human morality: sensitivity,
kindness, dignity, generosity, sincerity and etc. This semantic field is schematically shown in fig. 1.
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Fig. 1. Semantic field "Morality"

Comparative analysis of the semantic field "Morality" in the English and Russian translated
texts, the correspondence degree of its constituent lexical and phraseological units (in semantics and
structure) showed that texts have a greater number of lexico-phraseological units that completely
coincide in semantics and structure (36%), then - partially coincide in semantics, but not coincide in
structure (16%) or completely coincide in semantics, but not coincide in structure (15%). ldioms in
the texts used in the smallest number , which represent a complete noncoincidence in semantics and
structure (10%). High coincidence rates indicate the adequacy of the Russian translation.

We also determined the imagery degree of the author's speech and the speech of the translator.
A large degree of imagery of the Russian translation was revealed. In our opinion, it is related to the
specificity of the Russian language, its tendency to metaphorize meanings.

The conducted research allowed us to come to conclude that there is a possibility of a more
accurate translation. This involves taking into account the specifics of the culture, its value
priorities; paying attention to the central and peripheral positions of the semantic field of the word
and ensuring the transmission of nuances of meanings; striving for adequate translation without
elements of self-expression. However, such translation rarely becomes an original fact of the culture
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that the translator represents. The task of accurate translation is a more complete acquaintance with
the culture.
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The research deals with philology as a special field of knowledge that studies works of oral and
written creativity, examines the manifestation in texts of the spiritual and mental component of a
particular people or a particular writer. The paper considers the history of the emergence and
formation of philology as a science, and determines its significance in the modern world.

“In the beginning was the Word, and the Word was with God, and the Word was God” [1] —
begins the Gospel of John. In this first verse, the Word has a special role to play. It is independent,
objective, absolute, and does not obey either space or time. All life begins with it. In this sense, the
word becomes synonymous with wisdom. In a prayer address to God, only a certain set of words is
used, which are also arranged in a certain sequence. It is believed that the thoughtful reading of
prayers aloud creates a special state in the human mind, which is recorded even by special technical
devices.

Since ancient times, people have given the word a special role. Evil words spoken with hatred,
wishing for misfortune, were considered a real curse. Conversely, affectionate words spoken with
love, with a wish for peace and kindness, could inspire a person to do things, cheer them up at the
right moment. It is no coincidence that the poet Vladimir Shefner wrote: “With a word you can kill,
with a word you can save, with a word you can lead a regiment” [1, p. 248].

At the end of the third and beginning of the first century BC the science of “philology” (literally
“love of the word”) appeared in the depths of Greek philosophy. The very first philologist is called
the ancient Greek scholar Eratosthenes (late I11-early Il centuries BC). He studied poetry, grammar,
and rhetoric.

Scientists of Ancient China, India and Egypt made a great contribution to the development of
philology as a science. Poetics was born in the bowels of these countries. The Chinese from the
East studied the written text and created libraries, the largest of which is the Library of Alexandria.
In addition, philologists of that time devoted a lot of effort to learning. Reading courses and analysis
of poetic works were particularly popular. Later, within the framework of philology, separate
independent professions began to appear, such as librarian, interpreter of texts, teacher of literature,
translator.

In the Middle Ages, the so-called “classical philology” emerged in Europe, which absorbed the
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traditions of antiquity. The subject of the study was the life, literature, history, philosophy and
culture of Ancient Greece and Ancient Rome.

A separate major area was the study of Biblical texts. Within the framework of this study, two
areas emerged: biblical criticism, which dealt with the question of the authorship of Biblical texts,
and exegesis, which, in turn, dealt with the interpretation of Biblical texts.

In the XVI-XVII centuries, the countries of Asia and Africa were colonized and actively settled
by Europeans. Philology of this period is closely connected with the study of the languages of
various peoples, and later with the study of their traditions, culture, beliefs and way of life.

Due to the emergence of interest in national languages and national culture, many theoretical
aspects of philological science were significantly improved. French scientists Antoine Arnaud and
Claude Lanslo developed a comparative direction. So, they created a grammatical description of
languages, which is based on their generalities. The researchers proved the idea by comparing
classical languages (ancient Greek, Latin, and Hebrew) and modern languages (French, German,
Italian, Spanish, and others).

In the late 18th-and mid-19th centuries, the features of modern philology began to take shape in
Germany. This was due to the need to unite people, which in turn inevitably contributes to
philological sciences. The study of the spiritual culture of people, their literary and cultural heritage
aroused great interest. At this stage, the names of such scientists as F.A. Wolff, A.A.Beck,
F.Schleiermacher are to be mentioned. The founder of modern philology is called the German
scientist Friedrich August Wolf, who for the first time in history, when entering the university in
Gottingen, called himself “philologist student”. During this period of time, philology as a science
once again began to develop in two ways at once. The first way is to study national languages
(German, Slavic, Iranian, and others). This is how Slavic philology and Germanic philology
appeared, for example. The second way is to develop comprehensive knowledge, such as folklore
studies, linguistics, and literary studies. Both of these areas developed rapidly.

In the middle of the X-X century, the comparative-historical paradigm began to dominate in
science. At this time, linguistics was separated from philology and became an independent field of
knowledge. In this direction, scientists such as Jacob and Wilhelm Grimm, famous not only for
their fairy tales, but also for serious scientific works, Ferdinand de Saussure, Alexander Vostokov
and others. All of them studied first of all the structure of the language.

However, at the beginning of the twentieth century, the comparative-historical paradigm was
replaced by the cognitive paradigm. In this case, first of all, the Author - the Creator of the text - is
put at the head of philological science. Various types of concepts — “clots of the spiritual culture of
people”, as Yu.S. Stepanov very accurately called them - were actively studied [2]. And also, the
study of the language picture of the world of a particular writer has become very popular. Text
analysis began to be performed at all levels at once and thus became complex.

Thus, in modern philological science there is a close interaction between linguistics and literary
studies, and new related fields of study are emerging.

As for the structure of philological science, it is extremely extensive. It is represented by four
large directions:

1. Classical Philology. It includes Old Testament Literature, Byzantine Studies, Hebraic studies,
Greek studies, Latin studies, Etruscan, studies and medieval literature.

2. Modern Philology: American and Latin American Studies, English studies, Balkan studies,
German studies, Slavic studies, Scandinavian studies, etc. (13 in total).

3. Oriental studies, Asian studies and African studies: philology of ancient languages of the
Middle East, Arabic studies, Egyptology, Tibetology, Japanese studies, etc. (18 in total).

4. Philology of Australia and Oceania.

Currently, the status of philology as a fundamental independent science is very high. Philology
is one of the areas of specialist training in many higher educational institutions. The demand for a
qualified philologist is very high. At the same time, the requirements imposed on the future
specialist are also growing. To date, it is not enough just to be able to read and understand the text.
It is also important to have extensive knowledge in the field of foreign languages, to have a good

119



AHTJIMACKUI S13bIK B COEPE [TPO®ECCHOHAJIBHOV KOMMYHUKALIUA

understanding of fiction, both domestic and foreign, to have a high level of rhetoric and oratory
skills, as well as to have skills in working with virtual text [3].

The entry of philological science into the virtual space is to be considered separately. All sorts
of gadgets are the main way to get information today. Millions of texts on various topics are
uploaded to the Internet every day. As a rule, all of them are accompanied by additional advertising
texts. It is no coincidence that one of the most popular professions today is the profession of
copywriter (literally “text creation”). Copywriters are yesterday’s graduates of philological
faculties, professional philologists who can and are able to work with various types of texts.

Many public figures, scientists and politicians have repeatedly expressed their opinion about the
devaluation of the Word in the modern world. Now it is rare to meet a connoisseur of the Church
Slavonic language or a person who can read Sophocles fluently in the original. Virtual language,
simplified and primitive, often contributes to the neglect of the word and the language as a whole. It
forms a nation of poorly read, illiterate people, for whom philology as a science is increasingly
beginning to resemble an incomprehensible and specific field, like ancient scholasticism. The
creators of virtual texts themselves strongly disagree with this. Famous copywriting guru David
Ogilvie wrote: “No one considers the printed word evil just because it brings pornography to light.
But it’s also thanks to it that you are holding the Bible in your hands” [4].

Thus, the transition from the real world to the virtual is quite expected stage in the development
of modern philological science. And only time will tell how it will develop further, which path it
will take.
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DIFFICULTIES IN TRANSLATING THE PHRASEOLOGICAL UNITS WITH
NUMBERS
Zamaliev D. I.

Scientific advisor: G.R.Mullahmetova, PhD
(Kazan State Power Engineering University)

Speech has long been an integral attribute in a person's life. At the moment, there are many
countries, cultures and languages. Over time, with the development of speech, stable expressions
began to form in languages, that is, combinations of words that carry a certain meaning. These
expressions became fixed in the language, they began to be called phraseological units. When
translating from one language to another, the meaning of a stable expression may be lost.

Phraseological units serve to make speech expressive. They allow the speaker to express his
thought accurately and subtly. However, it is worth noting that phraseological units are a unique
particle, and, in some cases, seem absurd. Therefore, we carried out a research and found out what
difficulties people face in translating phraseological units with numbers, when translating a stable
expression with numbers from Russian into English.

We took five Russian phraseological units and found out how much the meaning of the fixed
expressions would be distorted while using five online translators:
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1) Google Translator

2) Yandex Translator

3) Bing Microsoft Translator

4) Systran

5) Promt

The first phraseological unit is "/Ia camora mapa". The meaning of this stable combination can
be interpreted as follows: "One is similar to the other", "One is not better than the other."

It is translated as follows:

1) Google Translator: Two a kind.

Reverse translation: Two identical objects / [lsa omiHakoBbIx mpeamera

2) Yandex.Translator: Two pair of boots

Reverse translation: Two pairs of boots / [Ise maps1 60THHOK

3) Bing Microsoft Translator: Two pair boots.

Reverse translation: Two pairs of boots / [Ise mapsi caror.

4) Systran: Two pair boots

Reverse translation: Boots with two pairs/ Camoru ¢ aBymst mapamu.

5) Promt: They make a pair.

Reverse translation: Two boots - a pair / /Ipa carora — napa

Thus, when translating the phraseological unit: "Two boots of a pair”, The best result was
shown by Promt, it translated this stable expression accurately. The other four translators have
distorted the meaning of the phraseological unit.

The second phraseological unit is "Cmotpers B 06a". The meaning of this phraseological unit
can be interpreted as follows: " Be very attentive”. This stable expression is translated as follows:

1) Google Translator: Look at both.

Reverse translation: Look at both / TTocmorpure Ha 06a

2) Yandex.Translator: Keep your eyes open.

Reverse translation: Keep your eyes open / [lepsxu ri1aza OTKPBITHIME

3) Bing Microsoft Translator: Look at both.

Reverse translation: Look at both / Tlocmotpure Ha 06a

4) Systran: Watch both.

Reverse translation: See both / Cmotpets 06a

5) Promt: Be on guard.

Reverse translation: Be on your guard / Byaste Ha ctpaxe

When translating the phraseological unit: "Cmotpers B 06a" the best result was shown by
Yandex.Translator.It introduced better the meaning of this stable expression. It is worth noting the
Promt-translator which conveyed correctly the meaning of the original expression.

The third phraseological unit is "TTanka o nByx konuax". The meaning of this phraseological
unit can be understood as follows: “Something that can have both positive and negative
consequences.” This stable expression is translated as follows:

1) Google Translator: A double edged sword.

Reverse translation: Double-edged sword / OGoromoocTpslii Mmeu

2) Yandex.Translator: A double-edged sword.

Reverse translation: Double-edged sword / O6oromoocTpblii Med

3) Bing Microsoft Translator: The double edged sword.

Reverse translation: A double-edged sword / JIsycroponnuii meu

4) Systran: Double-edged sword.

Reverse translation: A double-edged sword / ITanka ¢ gByMst KOHIAMHA

5) Promt: Two-edged sword.

Reverse translation: Double-edged sword /

The best result, when translating the phraseological unit: "ITanka o aByx koHmax," was shown
by the online translator Systran. The complete meaning of stable expression is lost when working
with Bing Microsoft Translator .
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The fourth phraseological unit is “Cemepo oxxoro He xxyT”. The meaning of this expression
can be understood as follows: "Several people should not suffer because of one." This stable
expression is translated as follows:

1) Google Translator: Seven do not wait for one.

Reverse translation: Seven do not expect one / Cemp He KIyT OJHOTO

2) Yandex.Translator: Seven are not waiting for one.

Reverse translation: Seven do not wait for one / Cemepo He xayT 0HOTrO

3) Bing Microsoft Translator: Seven one are not waiting.

Reverse translation: Seven one does not wait / Cemb onuH He XIET

4) Systran: Seven can’t wait for one.

Reverse translation: Seven cannot wait for one / Cempb He MOTYT 5K1aTh OJJHOTO

5) Promt: The majority rules.

Reverse translation: Majority principle / [Ipunimn 6onsmuHCTBA

With the translation of the phraseological unit: "Cemepo oanoro ue sxayt", four translators
coped with. Promt translated this phraseological unit inaccurate, however, in our opinion, it
conveyed correctly the meaning of the stable expression.

Thefifthexpressionis “Ha mepssiii B3rysia." This one can be understood like this: "At first
impressions.” This phraseological unit is translated as follows:

1) Google Translator: At first sight.

Reverse translation: At a glance / C oguoro B3rsa

2) Yandex.Translator: At first sight.

Reverse translation: At a glance / Ha mepBbiii B3ruisi

3) Bing Microsoft Translator: At first glance.

Reverse translation: At first glance / Ha niepsbiit B3risiz

4) Systran: At first glance.

Reverse translation: At first glance / Ha nepssiii B3risn

5) Promt: At first sight.

Reverse translation: At a glance / Cpasy

In our opinion, all online translators have done an excellent job of translating the phraseological
unit: “Ha nepsbiii B3rusin”. There were slight differences in translation, but the essence remained
the same.

In conclusion it can be highlighted that five Russian phraseological units with numbers were
translated into English with the help of five online translators. In the process of translation, the
essence of the original fixed expressions changed. After doing the research, we found that there are
no perfect online translators. There is much work to be done while improving the functions of
online translators.
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VK 811.11
TYPICAL PROBLEMS AND FEATURES OF SCIENTIFIC TEXT TRANSLATION
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(Kazan State Power Engineering University)
In the modern world of globalization and intercultural communication, the expansion of
international relations, trade, financial and economic ties between countries, the strengthening of

the integration of European states and the whole world, the development of science and technology,
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the constant exchange of scientific and technical information enhances the importance of a foreign
language as an effective factor of economic, scientific, technical and cultural progress, as a means
of oral and written communication between representatives of different peoples and cultures. The
modern era of scientific and technical transformations covers all aspects of the existence of modern
society, and in the changed economic conditions with the highest level of development of modern
technologies, there is a special need for specialists - translators with practical skills in translating
scientific and technical texts related to various fields of knowledge; therefore, the need for such
specialists is of particular relevance.

Thanks to modern technologies, especially communication tools, which help scientists from all
over the world to instantly exchange information and conduct joint research, modern science has
managed to achieve unprecedented results. In such conditions, the need for high-quality translation
of scientific literature has significantly increased. A translator of scientific literature should
constantly improve his vocabulary, understand the terms and know their meaning.

According to A. L. Pumpyansky, “Translation of scientific and technical literature is a special
discipline that arose at the junction of linguistics, on the one hand, and science and technology, on
the other. Therefore, the translation of scientific and technical literature should be considered both
from linguistic and scientific and technical positions, with the primacy of the former in the study of
general language issues and the latter when considering narrow terminology “[1, p. 25].

Translation of scientific and technical texts must meet the following requirements: equivalence,
adequacy, information content, consistency and clarity of presentation. For the translation of a
scientific and technical text to be adequate and equivalent, that is, high-quality, the translator needs
general and specific skills, abilities and the following knowledge: theoretical - about the phonetic,
lexical and grammatical structure of a foreign language (lexical units, grammatical rules, word
formation); practical - about the features of the translation of scientific and technical texts (types of
translation transformations and correspondences); linguistic practical knowledge (methods of
translation: transliteration, tracing, replacements, rearrangements, additions, omissions, methods of
descriptive and antonymic translation); extralinguistic knowledge (possession of sufficient
information to translate a specialized text) necessary in the process of translating the text and
constructing meaningful and adequate sentences in the target language. [2, p. 56].

In this article, we will try to analyze the features of a scientific text and the difficulties that a
translator may face when working with it, the basic requirements for scientific translation, as well
as those translation techniques that can be used to achieve a better result.

First of all, it is necessary to get an idea of what “scientific translation” is, what are its
differences from literary and other types of translation. The scientific style includes a wide range of
research texts - from abstracts, abstracts and reviews to articles, theses, dissertations and
monographs. Important conditions to consider are: purpose, style, organization of the text and the
relationship between its parts.

In addition to the external organization of the academic text (chapters, sections, paragraphs),
there is its internal organization. A characteristic feature of the organization of a scientific text is
from general to specific, as well as the presentation of material in the form of a problem and a
solution. To connect parts of the text, as well as a smooth transition from one statement to another,
there are a number of words and expressions that are used for different purposes: additions (in
addition, moreover, furthermore ...); oppositions (although, however, despite, in spite of,
nevertheless ...); expressions of cause and effect (therefore, as a result, due to, because of ...);
clarifications (in other words, that is, i.e, for example, for instance ...) [3, ¢ 31].

Terminology. Since the leading form of scientific thinking is the concept, almost every lexical
unit in a scientific text is expressed by special lexical units - terms. Term - designating a word or
phrase characteristic of a given branch of science and technology. Has clear semantic boundaries.
Accordingly, terminology is a system of concepts of a given science, enshrined in the corresponding
verbal expression. If in a common language (outside of this terminology) a word can be
polysemantic, then, falling into a certain terminology, it becomes unambiguous, and the translation
uses a meaning that is different from that used in everyday life. Therefore, the main mistakes that a
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translator can make when translating a scientific text are associated with unwillingness or inability
to use the dictionary and, no less important, misunderstanding of the subject situation - ignorance of
what the term means, even in the native language. In quantitative terms, in the texts of the scientific
style, terms prevail over other types of special vocabulary (nomenclature names, professionalism,
professional jargon, etc.); it is a vocabulary used in scientific texts of all fields of knowledge
(classification, analysis, structure, function; component, result, factor, assessment). On average,
terminological vocabulary reaches 20% of the entire vocabulary of a scientific text.

The transformational theory (model) of translation is based on the fact that translation
activity is based on the transformation or transformation of the original text into the translation text.
This model is associated with the ideas of "transformational or generative or generative grammar"
by the American linguist N. Chomsky. Within the framework of this theory, the process of creating
a translation text is considered as a syntactic transformation of units and structures of the source
language (IL) into units and structures of the translating language (TL), while significant attention
is paid to the stages and techniques of the translation process. This theory developed mainly in the
works of the American translation theorists Yu. Naida, B.O. Kade, W. Koller. The ideas of
transformational theory make it possible to discover translationally correlated structures and
translation units that interact in the process of translating pairs of languages.

References:

1. Pumpyanskiy AL Introduction to the practice of translating scientific and technical literature
into English. 2nd ed. add. M., 1981, p. 303.

2. Ph.D. Assoc. Borishanskaya M.M., Ph.D. Assoc. Kurbakova M.A.On the features of the
translation of a scientific text / Bulletin of the Moscow State Technical University MAMI. lzvestia
MSTU "MAMI" No. 4 (22), 2014, vol. 5, pp. 165-168.

3.L. A. Shimanovskaya. Modern theories of translation and their use in work with an English-
language scientific article of a biotechnological profile / Bulletin of Kazan Technological
University 2012 pp. 253-259.

VJK: 811.512.141
BASHKIR PHRASEOLOGICAL UNITS. TRANSLATION OPTIONS

Kilmuhametov N.G.
Scientific advisor: G.R.Mullahmetova, assistant professor
(Kazan State Power Engineering University)

The study of phraseology in Russian linguistics began in the time of M.V. Lomonosov. At that
time and throughout the 19th century phraseology was considered as an object of lexicography in
connection with the interpretation of the meanings of phraseological units and the disclosure of their
meanings. Considerable work has been done in the field of Turkic phraseology. The creation of the
first phraseological dictionaries of specific Turkic languages contributed to the accumulation of
phraseological material and its initial systematization. However, none of the Tiirkic peoples have
special dictionaries that would fully reflect the phraseological richness of a particular language.

In Bashkir phraseology, the life experience of the people, obtained in various situations, was
fixed. According to our observations, it was revealed that phraseological units in Bashkir-Russian
phraseological dictionaries are translated into Russian using semantic, lexical, literal, in some cases
combined types of translation.

Semantic translation is necessary when interpreting phraseological units that have secured the
phraseological interpretation of any relevant and informatively significant objects and concepts.

Lexical translation is carried out using the selection of lexical synonyms, using the selection of
synonymous word combinations. It is usually used to translate phraseological units that are
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transparent in semantics, expressing a concept that is transmitted into Russian by a word or phrase,
for example: Gopcak cOcey (lit .: sow peas) - to show off.

Literal translation is used very rarely, for example: Y3 kOcO menOH — on their own

The combined method is most often used in dictionaries. The translation is done descriptively
and simultaneously using a synonym or synonymous phrase, for example: nke TOkO Gaubl Gep
kazanra heritmaii (literally: two ram heads do not fit into one pot) - not get along with anyone, not
be able to live together.

Thus, summing up the study of Bashkir phraseological units, it can be noted that the most
common type of translation is the lexical approach. There is also a combined type of translation. It
is considered the most expedient in the transfer of specific features of phraseological units.
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English is the most widely spoken language in the world. Many people who learn English often
have difficulty learning the language. In particular, these difficulties arise with English slang. It can
be heard in songs, in cafes, shops and almost everywhere. Also, slang is quite common in the
Internet. Using slang, a person shows his belonging to a certain group of people and also
emphasizes uniqueness. Slang is a series of words and expressions that originated in a separate
group of people. English slang is interesting and at the same time difficult because it can vary even
within the same city from district to district. How can an English learner understand slang and use it
easily in appropriate situations? As it was mentioned above, slang is found in both writing and
speech. Most of all we are interested in slang in the music industry. Slang is more common in hip-
hop songs than in other genres. To understand what exactly the rapper meant by using a slang word,
you need to pay attention to many factors. For example, a slang word that is often used in hip-hop
music, "lce" literally translates as "Ice", and in slang means "expensive jewelry", mainly diamonds,
which are similar to ice in their shine. Another interesting word "Slime" (Slime) is literally
translated as "Slime", but in slang it means "a close friend", "brother".

Also, rappers can use slang abbreviations, for example, to show their respect and love to close
friends and brothers, rappers use the abbreviation "SLATT" (Slatt). It stands for "Slime Love All
The Time", which means "Love to all my brothers always."

There is a very useful site "Urban Dictionary", which contains, if not all, then certainly most of
all slang expressions with explanations and examples of use. And every new slang expression is
added to the site gradually. We recommend this site to all English learners who want to understand
what a rapper is reading about in a track. Slang is also common on the Internet. People often use
abbreviations that can cause difficulties for a person learning English. For example, on the Internet
you can find the abbreviation "PLS", which means the word "please" and is translated as "please".
"IDK" means "I don't know". Most often, such abbreviations are used to save time. For example,
the expression "ASAP", which is often used in business English, means "as soon as possible", but in
hip-hop songs it means "Always Strive And Prosper" and is translated as "Always strive and
prosper”. And there are a lot of such examples of identical slang expressions but with different
meanings and translations. Therefore, it is important to know. when and by whom the expression
was uttered in order to understand the person.

There are slang expressions that have bad meanings or that can be only used by certain people.
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For example, black people use some slang expressions when referring to each other, and these
expressions can have both positive and negative meanings. But if a white person uses these
expressions, then it will be offensive to black people. Therefore, it is also important to know when
and which slang expressions can or cannot be used.

By the way, in messengers we can find interesting slang abbreviations that use numbers. For
example, the expression "CUL8R" stands for "See you later" and means "See you later." The
pronoun "You" is often replaced by "U". To say "I love you" the abbreviation "Ly" is used, which
stands for "love you". To ask the interlocutor “Can you talk?”, a person can use the expression
“RUF2T?”, Which stands for “Are you free to talk?”.

To understand the meaning of such expressions, it is necessary to pronounce a separate letter
and number. Also, abbreviations of words are often used in English. For example, “sis” is derived
from sister, “doc” is derived from doctor, and so on. To understand these abbreviations, it is
desirable to understand how such abbreviations are formed. Most often, the word is abbreviated to
the end of the word, and therefore, mastering the context of the expression, a person can easily
understand who or what it is about.

Thus, there are a lot of slang expressions in English that should not be feared. It is important to
understand when and where to use slang and when to refrain. Learning English slang is easy. For
example, we should listen to western hip-hop, translate texts using the Urban Dictionary website.
Also communication on the Internet helps in learning English slang.
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THE PROBLEMS OF TRANSLATION IN THE WORKS OF ENGLISH SCIENTISTS OF
THE 20TH CENTURY

Kochneva O.A.
Scientific adviser: G.R. Mullakhmetova, PhD
(Kazan State Power Engineering University)

The facts have proved that the 20th century was marked by a large number of translations,
which allowed the development of theoretical expressions in this area. The main works of
translation theory appeared in the second half of the twentieth century. The Art of Translation by T.
Savory (London, 1952) occupied a special place at the early stage of theorizing, that is, in the
1960s. In the field of translation theory, adjectives of a strictly scientific nature are used in research
in natural linguistics. This prestigious school English course has made a great contribution to the
development of translation as the linguistic basis of special bilingual science.

M.A.K. Halliday emphasized the need to integrate translation issues into linguistic research and
to consider translation theory as part of comparative linguistics. In his main works ("Comparison
and Translation", "Comparison of Languages"), this scientist assumes that translation is the basis of
any comparative study of linguistic units and structures, which involves ensuring the contextual
equivalence of comparison units. Halliday believes that mutual relations are a feature of the source
and target texts in general, but this is relativity. Halliday considers the concept of equivalence as a
context and is not directly related to the use of any grammatical structure or lexical means, therefore
it cannot be measured, that is, it cannot be strictly defined. This is considered a fruitful idea of an
equivalent scale. The author identified two main stages: 1. The selection of the most probable
equivalent for each category or division; 2. Changing this selection at a larger unit level.
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The idea of the creation of the first linguistic monograph on translation belongs to the English
linguist John Catford. This is the "linguistic theory of translation", which puts forward the most
complete concept of language translation. Catford pointed out that before considering translation
issues, we need to present the original common language concepts (Chapter 1). The second chapter
defines translation and proposes a classification of translation types. Chapter 3 reveals a key term in
translation theory - equivalence. It is important to determine the nature of translation equivalence,
as well as the conditions and methods of achieving it. Scientists distinguish between possible types
of translation: on the one hand, full translation and partial translation, on the other hand, full
(translation at all language levels) and limited translation (only at one level). Catford proposes to
establish the equivalence of two pieces of text based on experience, analyze the source text and the
translation, and prioritize functional equivalence.

Peter Newmark is the author of numerous articles, translation textbooks and the monograph
Approaches to Translation. This is a practicing translator and translation teacher. It suggests that
there is an indispensable link between translation theory and translation practice, and emphasizes
the application of translation theory. Its main provisions should be based on practice and
accompanied by illustrative examples. Newmark developed two general translation methods -
communication (equally influencing the original and target readers) and semantics (conveying the
exact contextual meaning of the original within the translation culture), and pointed out their
frequent combinations and interactions. More importantly, Newmark considers semantic translation.
emphasizing the obligatory fidelity to the original text.

The philosophy of integration by M. Snell-Hornby is presented in her monograph “Translation
Studies. An Integrated Approach ”(1988). She presented her own model of the topic of translation
research, highlighting six levels that make up a scale of interrelated and transitional elements (see:
Komissarov 2001: 195-197). The author pointed out that in translation Taking into account the
importance of ethnic and social cultural differences, as well as the need for cultural transfer and
adaptation in translation, she also discusses in detail the issues of literary translation theory,
emphasizing the vitality of the correlation between the source text and the target text.

A.D. Schweitzer is much relieved by the so-called translation of newspaper news. In 1973 he
published the book Translation and Linguistics. Particular attention is paid to the functional
functions of the translated language. In the Semantic Problems of Translation section, Schweitzer
explores the use of grammatical transformations, the interpretation of lexical syntax and the
contextual model of translation, stylistic and pragmatic issues of translation.

In 1988, his new book "Theory of Translation: Status, Problems, Aspects" was published,
which is more theoretical in nature. The status of translation theory is determined within the
framework of linguistic methods related to contrastive linguistics. The sociolinguistic aspects of
translation and translation capabilities are studied in detail. Having established a connection
between the theory of translation and linguistics and semiotics of the text, the scientist determined
the basics of translation equivalence on the basis of three levels of semiotics: syntax, semantics and
pragmatics. An important place in his concept is occupied by the question of equivalence,
sufficiency and translatability in their interdependence.
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The life of society has become much easier with the invention of online translators, due to them
the use of standard bibliographic dictionaries has become completely irrelevant. One of the reasons
is the time spent by a person: the online translator needs a couple of seconds to display the
translation of a certain word/ sentence/ text on the screen. As for bibliographic dictionaries, even
with its proper use and the ability of a person to find the meanings of words quickly, the translation
requires a much greater amount of time. A person who does not understand the structure of the
dictionary and the order of words can "wander" in it for minutes, an online translator, in turn, does
not require certain knowledge from a person.

However, like any other achievement of the modern world, the online translator has a number
of disadvantages. One of which is the use of vocabulary for all spheres of life in the modern world,
which creates difficulties in the translation of many genres of literature, including technical
literature. We are trying to examine the online translation of Tatar expressions into English.

As an example, we took the Google Translator, which is currently the most popular.

Phraseological units, idioms, phrasal verbs and stable expressions are the weak link of online
translators. The translator outputs a literal meaning, that is, translates each word separately and
displays this set of words on the screen with a sentence. We examined the phraseological units in
the Tatar language: "Kupsixiie kuurep sipparst”, "SIrein kanrangst atsim kan'. The translation issued
by Google Translator has the following forms: "A banana leaf is needed" and "Go to bed before
going to bed."

Yandex Translator translated these phraseological units as follows: "Carrot leaf with a pickaxe"
and “"Lie down, lie down." While the true translation has a slightly different meaning: "This is
someone who was not expected" and "It's better to do than not to do and regret".

The idiom: "Bamr Baty" means to worry or think about anything, Google translator presents the
translation of the expression "Broken head".

The idiom "Tpaii TuOy” means "lazy", but Google gives "Try this".

While translating Tatar phraseological units it is important to understand the meaning of the
text, the idea.

As for the numerous online translators such as "Translate.ru ", "Google Translator”, "PROMT",
etc., then their proposed translation does not coincide with the main criteria of high-quality
translation.

The languages of ethnic minorities in Russia are difficult to translate due to the fact that few
people master them perfectly.

It became clear from the examples given, the language is characterized by the wide use of
terms, word chains, modal verbs, etc. To translate the text correctly, methods of translating the
language structures, words or phrases that pose the greatest difficulty into Russian were proposed.
The description of these methods, in our opinion, is a part of the student translation training
program. Without rejecting the possibility of using electronic translation, students can be shown in
theory and in practice existing translation strategies and taught how to apply them.
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PROFESSIONAL ETHICS OF A TECHNICAL TRANSLATOR

Naumov A.D
Scientific advisor: G.R. Mullahmetova, PhD
(Kazan State Power Engineering University)

Technical translation is a translation that is necessary for people who speak different languages,
carried out for the exchange of scientific and technical information. In such a translation, every
word is important, therefore, not just translators are engaged in such translation, but professional
translators who are fluent in the language, who can competently translate using special terms. This
means that the translator must be well-versed in a particular field, and have a linguistic education
along with a technical one.

Ethical motives of the translator is surely important.

Communication between languages and cultures involves important issues for citizens and
society as a whole, and various participants in translated meetings such as translator/translator,
"client" and "user" face broad issues of social responsibility. These questions often arise
unexpectedly and without the opportunity to think about response strategies. It is ethics in the
translation industry that can prevent such problems in communication.

Translators and interpreters are hired for their ability to understand correctly what one client is
saying and accurately convey it to another. The translator must translate accurately. By accurate
translation, we mean a translation that preserves the meaning, style, and case of the original
document.

Customers need to be sure that they can trust you not to share it with other people. The
translator must, under all circumstances, respect the confidentiality and confidentiality of the
information contained in all documentation.

The translator must show respect to all parties involved in the translation assignment, including
respect for himself, the agency and its clients.

The translator must respect copyright and intellectual property.

The translator is responsible for his work and must recognize and acknowledge translation
mistakes and try to correct them.

A technical translator should accept translations only for areas or subjects where he/she has
knowledge and experience.

Also, the elements of the translator's ethics are his impeccable politeness and correctness,
intelligence, comprehensive education.

The translator or the interpreter must not change the composition and meaning of the text when
translating, shorten it or expand it at will.

The translator should refrain from comments and should not express his opinion.

In conclusion, we note that the ethics of the translator consists of moral rules, moral principles,
a set of norms of behavior in society. Also, the translator must be modest, tactful, be able to keep a
secret, be well-organized, and exclude an improper attitude to work.
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Literary translation is quite a challenging job that entirely depends upon skills and qualities of a
translator. The job requires not only to deliver authors message accurately, but also to express it in a
culturally suitable way. The amount of time and patience it takes to translate a literary creation
couldn’t be overestimated. Furthermore, it enables people from all over the world to explore the
beauty of literature and to enjoy the creative, fertile and highly imaginative minds of foreign
authors.

When it comes to literary translation, one of the most common and crucial problems is the fact
that source and target languages belong to different cultures. This leads to necessity to keep a
balance to remain faithful to the original source with the requirement to create a work that is
distinctive and unique, which will elicit the same feelings and reactions as the original work.

In translating literature, the style of the author and the story’s atmosphere should be preserved.
You may have missed the point that you are enjoying a book originally written in another language
due to the skills and creativity of the translator.

Translators of literary works do not care for literal translation. The job requires the translation
of idioms and local sayings. This leads to another issue that cultural differences entail, which is
dealing with missing terms. The words or terms belonging to a certain nation or area may have no
equivalent in another language, as those objects may not be used by the people, or those actions or
activities may not be performed. In the cases like this one of the major points is to naturally apply
the definition to these words, which mostly depends on imagination and eloquence of a translator. It
also requires a large personal vocabulary, an ability to deals with humor and play on words that
must be transposed into the target language.

Cultural difference is not the only challenge a translator faces. The structure of sentences in
English and other languages may also be different. This is considered to be one of the main
structural problems in translation. Language is complex, vast, and ever-evolving. Translators have
to know the exact structure in the language, and use the appropriate equivalent, and they have to
ensure that the translation is performed without changing the meaning as well.

It goes without saying that he importance of literary translation is immeasurable. The level of
conscientiousness and devotion this job requires makes people respect and admire translators who
have dedicated themselves to this difficult job.
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LANGUAGE IN THE FIELD OF COMPUTER TECHNOLOGIES

Titov S.E.
Scientific supervisor: Mullahmetova G.R. PhD
(Kazan State Power Engineering University)

In this article we deal with the question how English origin words have become part of the
vocabulary and what is their role at the present stage of society's development.

English origin words are written and pronounced in Russian the same way as in English. This
phenomenon in the Russian language goes back to the XVIII-XIX centuries. At different stages of
the development of society, the number and the subject of borrowed words differed. For example, at
the end of the XVIII century, terms from handicraft industries and shipbuilding were borrowed, in
the XX century English origins were actively used in the field of sports, and nowadays English has
become part of youth slang and is used for product names and companies. Why are English words
increasingly appearing in the Russian language?

One of the main reasons for their spread is the emergence of new terms. In the modern world,
humanity is developing rapidly so new words are constantly appearing, which most people learn
immediately thanks to the Internet and begin to use them in everyday life, getting used to their
pronunciation. For the same reason, some words have no analogues. These words include: laptop,
virtual reality, messenger and others.

Some English words are borrowed due to the fact that they are easier to pronounce or describe
the situation more accurately. For example, in Russian, an investor can be called a depositor, but an
investor buys investments, and a depositor invests money. The word "fitness room" can be replaced
with "gym", but the first option is easier to pronounce.

The influence of English origin words on different spheres of life is great. This affection is
most noticeable in the field of computer technology, since it was in the USA that the development
of IT technologies began and the main programming languages were created in English. For
example, C++, Python, JavaScript and others. English has had a positive impact on the development
of the IT industry, as it is international and relatively easy to learn, which reduces the threshold for
entering this field and allows people of different nationalities to work in a team.

There are also many English words used in marketing. According to statistics, about 40% of
Russian establishments have an English-language name. This is because English is considered to be
beautiful and popular. This can be understood by translating several English-language brand names
into Russian: "Burger King" on Russian language is "[KorolBurgerov]”, "FunDay” is "[FanDey]",
"Mybox“ is ” [MayBoks]". As we can see, the names in English sound more beautiful and unusual.

In addition to professional activities English is a part of pop culture and youth slang. This
phenomenon is especially noticeable among subcultures: gamers, hypebeasts, rappers and others.

Thus, the role of English words in modern Russian is very large both in the professional sphere
and in everyday life. Russian vocabulary helps in the study and understanding of a foreign language
and transforms speech, however, excessive use of foreign words will lead to a decrease in the
vocabulary of the native language, and in the end, it may lead to the extinction of the Russian
language. We think the role of English is great, but it is necessary not to mix the vocabulary of
Russian and English.
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(Kazan Higher Tank Command School)

The topic of borrowings is quite interesting and relevant, because by analysing words, their
etymology and origin, we can draw a complete picture of the formation of a particular language.
Borrowed words are those taken from another language and changed according to the patterns of
the receiving language. In many cases, a borrowed word, especially one borrowed long ago, is
virtually indistinguishable from the native word without a thorough etymological analysis (street,
school, face). The number of borrowings in the vocabulary of the language and the role they play is
determined by the historical development of the people who speak the language. The most effective
way of borrowing is direct borrowing from another language as a result of contact with the people
of another country or with its literature. But a word can also be borrowed indirectly, not from the
source language, but through another language. Military borrowings are, respectively, words
borrowed from other languages and constituting the military vocabulary of the English language.
They might be borrowed during the various wars and armed conflicts that characterized En(hqland.

The purpose of our project is to highlight the English military borrowings of the 19" century
and to trace the ways of their appearance.

As it was stated above the bulk of the English language constitute the borrowings, almost 75 %.
The military vocabulary is not an exception. Around 50 languages influenced English this or that
way [2].

In the last century, after William the Conqueror invaded England in 1066, French words
became the part of the English language. This was the time of the new French-speaking nobility,
which brought with it a considerable number of military words of French origin. Later, the Hundred
Years' War (a series of military conflicts between England and France in 1337-1453) caused further
borrowings from French into English. All this led to an indelible imprint of French influence on the
English language. The word ‘army’ itself was borrowed from Old French ‘armee’. As well as the
ranks, like “corporal” (from Middle French “caporal”), “sergeant” (from Old French “sergeant”),
“lieutenant” (from Middle French “lieutenant”), “captain” (from Middle French “capitaine”),
“major” (from Middle French “major”) etc. [2]

Modern French contributes military English not so much but still provides it with some
interesting cases, like:

word from French meaning

toparchy toparque command in a district,
superintendence

abris abris places of shelter

intendant Intendant d’armee Principal inspector of all sorts
of stores

helicopter hélicoptere device for enabling airplanes
to rise perpendicularly [1]
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French borrowings are sometimes difficult to distinguish from Latin, to be precise, it is
difficult to distinguish direct Latin borrowings from indirect ones. For example, the word ‘figure’
could come both directly from the Latin ‘figura’ and from the French ‘figure’.

Due to the fact that a huge number of lexical units were borrowed from French into English,
many of which had a complex word-formation structure, the influence of French had a great impact
on the English word-formation system. Certain French suffixes and prefixes found in borrowed
words could be extracted from these words and used to form words from native roots.

For example: the suffix -able, derived from such loanwords as acceptable with accept; the
suffix -ence, from excellence, evidence, violence [3].

The influence of German borrowings on the military vocabulary is closely connected with
WW1 and WW?2. These are the words and concepts which appeared during Hitler's regime.

The most famous of these are: Black Shirt (Schwarzhemd) - black shirts, der Fuhrer - Fuhrer,
Gestapo - Gestapo, Nazi - Nazi, Stormtroopers (Sturmabteilung) - assault the Third Reich,
blitzkrieg, bunker-bunker, Luftwaffe - air force, Wehrmacht — Wehrmacht [4].

As for the Spanish borrowings, they are few in number: ‘guerilla’ — denoting an irregular war
carried on by small bodies of men acting independently; armada — Naval fleet; galleon — armed
merchant ship, etc.

In conclusion we would like to say that borrowings are the main source of enriching vocabulary
of every language. Military English was mainly influenced by French and German. In the 19"
century the military borrowings are very few. That is mainly due to rather peaceful time. Nowadays
it still continues receiving loans from different languages, but today the main influence on military
English is made by the USA.

References:
1. Ch. James, A Universal military dictionary in English and French in which are explained the
terms of the principal sciences, fourth edition, London, 1816 -

https://books.google.ru/books?id=IrRCAQAAMAAI&Pg=PA917&Ipg=PA917&dg=french+words
+in+military+english+of+the+XX+c&source=bl&ots=2Xk6006_iR&sig=ACfU3U05bQSTClgku8
zHxOa_zZKmllyZ4rQ&hl=ru&sa=X&ved=2ahUKEwiUu_CAQYn0AhXSxISKHS31CmMQ6AF6B
AgJEAM#v=onepage&g=french%20words%20in%20military%20english%200f%20the%20XX%2
Oc&f=false (access date: 08.11.2021)

2. P.J. Mitchell, R.P. Akhtambaev, A.A. Ignatov the influence of military contacts of French
loanwords in the English language, 2014 - https://www.semanticscholar.org/paper/The-influence-
of-military-contacts-on-French-in-the-Peter-
Roman/c7f0ef58e0b6fadf136ea8ef2d39af1593aled08#citing-papers (access date: 08.11.2021)

3. Tashmuratova E., Salamatova N. Zaimstvovaniya v anglijskom yazyke, issl. Rabota,
Bashkiriya, 2019 — 31 s.

4. Zaharchenko O.V., Rol' zaimstvovanie v popolnenii slovarnogo sostava anglijskogo yazyka.
YUzhno-ural'skie nauchnye chteniya. Materialy konferencii. RVVDKU imeni generala armii V.F.
Margelova, g. Ryazan', Rossijskaya Federaciya, 2018 — S. 58-61

VJIK 81.25
ACTUAL PROBLEMS OF FICTION TRANSLATION
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(Kazan State Power Engineering University)

Nowadays largely due to globalization the large number authors works in various languages
and on various topics are becoming available to the world. Therefore, the problem of fiction
translation is very relevant at the moment. This problem has always occupied a special place in the
problems of translation studies, since it includes many controversial features that need to be paid
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attention to.

In the work course, various scientific articles and publications were analyzed, on the basis of
which it was possible to compile a certain classification of the main difficulties of translating fiction
texts, as well as to give methods and ways of solving problems that arise during translation.

One of the main problems that can be encountered translating fiction texts is the choice: to
convey the content verbatim or to make the meaning the main aspect, moving away from the
accuracy of the original and using other methods to preserve the artistic features of the text. The
meaning in translation is the most important text component, since the main task of the translator is
to convey correctly the author's thoughts to readers, therefore, literal translation in fiction works, to
put it mildly, is not appropriate. Another problem is the adaptation of wordplay, which is not always
possible to convey accurately into Russian due to the peculiarities of the original language and
culture. As an example, we can consider an excerpt from the novel “Good Omens” by Terry
Pratchett and Neil Gaiman. The wordplay in this example is based on ambiguity. "He suspected that
Crowley was from the Mafia, or the underworld, although he would have been surprised how right
he nearly was." [4, p. 235] the word "underworld" has two meanings and can be translated into
Russian like "npencmonnsis” and "npecrymasiii mup”. The character of the book believes that the
man in black is a native of the mafia or the underworld. However, he is actually a demon from the
underworld. There are many such examples, and the translator needs to pay special attention to
stable expressions. The language is very changeable, new words and phrases appear, which are
reflected in modern art works. The translator needs to study all the nuances, including slang, in
order to most accurately convey the semantic, emotional and artistic content of the text. Much of the
translation depends on the translator himself, his abilities and his own adaptation and the text
perception. In final qualifying work, A.G. Yelkina examines this problem by comparing the
translation of the Harry Potter series of books authored by J.K. Rowling by two translators - M.
Spivak and I. Oransky. The author of the work leads to the conclusion that the translators had a
different interpretation of the novel main character, which led to the different portrait characteristics
creation of the same hero.

It is quite a difficult task to compile uniform recommendations to translators, since in a work of
fiction each speech unit has a special character and, accordingly, a special approach to translation.

A possible way to solve these problems, in my opinion, may be a more in-depth study by the
translator of the culture peculiarities, the suitable dictionaries use regarding the aspect of the work
writing date, historical events, the life of the author, etc., based on current dictionaries of synonyms
and stable phrases and turns of speech.

As the analysis result and research of the problem, the following conclusions can be drawn: the
primary task of the translator is to convey the meaning that the author himself has invested in the
work. When translating, it is important to understand how the author feels his work and sees his
characters, and try to convey this most accurately. The translator needs to pay special attention to
stable expressions, speech turns, wordplay, phraseological units, trying to find the equivalent as
accurately as possible and preserve the meaning embedded by the writer.
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Nowadays, more and more people need to translate information from one language to another,
therefore, many online translations have been created for a comfortable translation. Online
translations are a great help in quick work, but not everything is as perfect as it seems.

People note the high speed translating and do not notice that online translations do not work
exactly as they should. They lose the precise thought of the information conveyed and provide a
different result from what is expected. Due to the incorrectness of the information provided, the
entire result of the work can become completely different, and all the material may turn into a
useless set of words that are not related in meaning. For this reason, you cannot trust completely the
online translator, and people have problems with completing the task. After a person sees an
improper translation result, he will no longer have a desire to use this online translator, and in the
future he may refuse online transfers altogether, because he considers their functionality to be a
waste of time.

There are some ways to improve online translation experience that can improve considerably
translation productivity.

1. Understanding the principle of software (software) operation. The simplest programs
translate words separately, observing only their sequence, regardless of the relationship between
words. The choice of translation should be made in favor of the software that conveys accurately
the connection of parts of sentences, and also has such a function as a translation storage device for
the best selection of translation.

2. Preliminary preparation of the text. It is necessary to understand that software is not capable
of perceiving complex structures consisting of a large number of punctuality. The sentences should
be simplified as much as possible for a more accurate translation. A translator also needs to check
the document for any mistakes. If the rules of punctuation, grammar or vocabulary are not followed
in the document, the program will not be able to translate the text.

3. Working with several programs at once. Using 2-3 translation programs at once, the result
will be much better. In this way, one can check and select a proper translation.

4. Correction of the document. No matter how perfect the software is, it is not able to translate
the text exactly. Therefore, after the translation, it is necessary to check the correctness of the result.

5. Verification. After the translation performed with the help of software, you should contact a
specialist to check the exact transfer of information.

6. Completion of the translation dictionary. After the revision of the translation, one should add
new words or phrases to the dictionary for further successful work.

Thus, summing up the study of ways to improve the work of online translations, it can be noted
that online translations are not yet ideal, and there are many aspects aimed at improving the
functionality of online translations.
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In the modern world, the importance of education is increasing as the most important factor in
the formation of a new quality. A foreign language today is not just a part of the culture of a certain
nation, but it is also the key to success, the young learners’ future successful career. Achieving a
high level of proficiency in a foreign language is impossible without fundamental language training
in education system. It is important for the teacher to know the latest methods of teaching a foreign
language, special teaching techniques and techniques in order to optimally choose one or another
teaching method in accordance with the level of knowledge, needs and interests of learners.

Engaging texts for EFL teaching can be considered as a form of speech actualization of
linguistic units, as a structural-semantic integrity; allow recreating the integration of meaning in the
production and perception of the text, and as a basis for the formation of related skills in receptive
reading and reproductive types of speech activity. Learners “pass through the text” they learn to
pass through themselves, texts, since communication skills when working with engaged text are
formed under the condition of reflection, because the carrier of any installation is a centered-learner
(creating it and perceiving it).

The basic principle of learner-centered learning by using effectively engaging text: the pupils
should be in the center of learning, the activity of knowledge, not teaching. In class, most of the
time should be practiced by pupils, not a teacher. At present, pedagogy is intensively searching for a
rational organization of the educational process that would stimulate the development of the
interests of pupils by working on different engaged text activities which includes integrated skills
and help pupils to immerse in it totally.

According to I.R.Galperin, “The engaged text in learner centered classroom - is a work that
has a specific focus and pragmatic installation”. The definition of a text can connect with the
completion of the minimal act of communication, the transfer of information or the exchange of
thoughts between partners, this is a concept, then a mental formation, which in linguistic literature
is called the integrity of the text [1, p.18].

The text as a stimulator of motivation is defined as a “means of verbal communication”, as a
communicative unit that implements the author’s intention, speech work communicatively oriented
within a certain sphere of communication. Recognition of the text as a motivation for language
learning the main communicative unit and, as a result, appeal to it in order to comprehend the
language in communication expands the horizon of linguistic research itself to the limits of verbal
and cogitative? activity. The text in learner centered lessons is represented as a “direct
manifestation of thought” which can be used effectively to motivate learners to improve
communication skills and its functional essence is determined by its role as an instrument of social
interaction between people [2, p.44]. Reflection of communication in learner-centered classes can
be manifested in the creation of their texts (essays), the recycling of texts (presentation), the
interpretation of texts. Communication is a complex process of interaction between learners,
consisting in the exchange of information as well as in the perception and understanding of each
other by partners. Exploring the engaged text as a stimulator of motivation, learners acquire
communication skills ability to listen, to express their point of view, come to a compromise
decision, argue and defend their position.

Being thus an objectified form of the act of communication, the text assumes the existence of
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not only the subject of communication and its author, but also the recipient. It is in the effectively
engaged text that there is one time:
e And the author of the message (his socio-cultural environment, his experience, attitude to
the world, etc.);
e And the message itself;
e And the addressee (the recipient of the message in his personality-activity manifestation,
such as interpretation).

In teaching foreign languages of learner-oriented lessons by using motivational texts, searching
for text with the appropriate language level it is very important. Learner-centered content is the
main source in various concepts and methods in teaching and learning English as a foreign
language. For instance, choosing appropriate materials for teaching is significant strategy, which
can be used to produce learners’ motivation as the main part of teaching motivational practice [3,
p.97].

Designing learner-centered content can take on special form:

> the installation of prevailing speech activities so that it contains the topic selected by the
learners to advance a six-week project around object, especially important for a group of learners.
This section covers methods, ideas and samples for the design of the centered-learner content.
Majority of these principles are taken from literature encircling projects and project-aimed learning
but this is correspondingly true when classroom activities design: According to Harmer, The
difference among a complete project and speaking or writing activities mostly exist large-scale [4,
p.206].

» Choosing engaging texts and designing content-based on a topic, that learners are interested
in. This interest may be based on learners’ interest or teachers’ initiation actively trying to peak
students’ curiosity. The most common means of it is to find out about the learners’ interests to ask
them: homework can be shown in the examples of the three items that they find interesting during
the learning process (from newspaper articles to a new couple coaches on the avenue from the
institution they taking into account participation), or for the dividing of learners into groups during
the lesson, you can offer three interesting topics.

» Choosing engaging texts and designing content teachers should emphasize such important
factors about which learners mightn’t be informed: for instance approaching events, a possible
project or technological innovation or challenge that language learners could communicate with.
Even though it is predictable that not all submissions will “hook” centered-learners, these offers can
inform the teacher to get information about his learners. If they were entered at the end of the week
or class, students can elect on what they desired to learn more about the next class meeting,
consequently additional raising the level of interest and expectancy.

Selevko suggests that the learner-centered content in education is designed to help a learner to
build his own personality, determine his own personal position in life: choose meaningful values for
himself, master a certain knowledge system, reveal the range of scientific and life problems of
interest, master the ways to solve them, discover the reflective world of his own and learn to
manage it.

The criteria for effective organization of learner-centered content are the parameters of personal
development. Thus, summarizing the above, it is possible to give such a definition of student-
centered learning.

References:

1. Galperin L.R 1981, Text as an object of linguistic research, M: Hayka P. 18

2. Leontiev A.A. 1969, Psycholinguistic units and the generation of speech utterance.
Moscow: Nauka, p. 265.

3. Dornyei.Z. Attitudes, orientations and motivations in language learning. — Oxford:
Blackwell, 2001. — p.97-136

4. Harmer J. How to teach English. — Cambridge: Pearson Education, 2007. - p. 279

5. Selevko G.K Integration of Pedagogic technologies and creative tools for achieving
balanced competence.- Prague: CBU Internatio, 2005.-p.69

137



AHTJIMACKUI S13bIK B COEPE [TPO®ECCHOHAJIBHOV KOMMYHUKALIUA

V]IK 81.362

SPEECH EXERCISES AS A NECESSARY COMPONENT OF THE FORMATION OF
THE COMMUNICATIVE PERSONALITY OF STUDENTS IN TEACHING FOREIGN
LANGUAGES

Khamidova N. N., Raskhodova I.A.
(Kokand State Pedagogical Institute,
Kazan National Research Technical University named after A.N.Tupolev)

Nowadays, more and more gaining popularity is not just learning English with its grammar and
versatile vocabulary, as well as free speech, which will not only show your broad knowledge of the
language, but also develop a communicative personality.

For this, the philologist must have deep and extensive knowledge both in the methodology of
teaching the English language and in the theory of modern English literary language. So, one of the
important components of teaching a foreign language is the formation of the communicative
personality of the student. To solve this problem, English lessons play one of the main roles of
speech exercises, which in turn are an important component of the lesson.

Speech skill is a complex phenomenon, the formation of which is very important to consider all
its features. With the effective formation of this skill, students need to purposefully perform each
speech exercise. Each speech exercise carries a specific goal. So, imagining the goal of the
exercise, the students are aware of the role and place of this action in the overall leading activity,
i.e., the awareness of the language rule by which the speech exercise is performed and the plan of
their own action program is formed. When forming a speaking skill, it is also necessary to take into
account the correct distribution of exercises over time. For example, in the opinion of I. A.
Zimnyaya, the greatest number of exercises should be given at the beginning of the training, then,
as the training time increases, the interval between exercises should increase. Such training must be
maintained from the beginning to the end of training. [1]

Speech exercises have certain typological features:

> ensure the presence of the speaker’s strategy and tactics;

> actualize the relationship of the participants in communication;

> always a new situation, which ensures the productivity of the statement;

> develop speech activity and independence, etc.

Passov E. I. divides speech exercises into two groups: exercises for the formation of skills and
exercises for the development of speech skills. [2] But using only a complex of these groups of
exercises, it is possible to form all aspects of speech skill. Examples of such exercises can be:

> an oral statement on a given topic within 30 seconds - 1 minute. If the teacher noticed that
the student is experiencing some difficulty in expressing his thoughts, then you need to use a pre-
prepared list of leading questions or subtopics that stimulate the activation of the student’s thinking.
This exercise is aimed at developing fluency in speech and forms the flexibility of thinking; -
exercise to build relationships. This type of exercise forms a continuous thought process and a
logical transition to given topics, phenomena or objects;

> association exercise. Here the ability of students to substantiate their associations is formed,
associated with a given word;

> exercise to build synonymous rows. English is one of the richest languages in the world.
And studying a literary text, one can find a rich abundance of synonyms. This exercise stimulates
easy and quick learning of new words.

Thus, speech exercises form the ability to formulate your thoughts and express them in English,
motivate students to encourage free speech.

Exercises and activities used in teaching speaking skills.
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| TYPE Il TYPE

Reproductive  exercises form  materially Productive Exercises provide students with the
operational basis of speaking (lexical, opportunity to use the generated skills in
grammatical, background- imitation exercises solving communicative tasks.

substitution, transformation, combination).

Stage | - preparatory. Purpose: the formation of mother the operational side of speaking. At this
stage, development of language automatisms, skills of fast and the unmistakable use of phonetic,
lexical, grammatical material. The focus should be on pour the form of utterance, but the content
nonetheless also important. Reproductive exercises (imitation, substitution), reproductive and
productive (substitution, transformation, combination).

Stage Il - training in prepared speech. Goal: forms the content side of speaking. Stage -prepared
expression teaches the selection of language tools appropriate to the goal communications.
Attention is flexibly distributed between the form and content. The focus is on the expression of
content using adequate logical and structural material.

Two levels can be distinguished here: micromonologist level and microdialogue, i.e., the basic
units are formed and etc. The level of detailed dialogue and monologue.

Stage Il - training in unprepared speech. Formation and development of skills of initiative
speech, free speaking. In the methodology, exercises are usually divided into types, among which
types of exercises are highlighted. Consider the types and types of exercises opinions aimed at
teaching monologue speech. [3]
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ONLINE TRANSLATORS. PRESENT AND FUTURE
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Human interaction with a computer is one of the urgent tasks of technology development. Its
solution will result in quality of our interaction with the devices and applications, distribute
effectively attention when dealing with them, and automate routine operations when processing
information.

The aim of this paper is to explore the possibilities and prospects of online translators.

Traditional phrasebooks and dictionaries are becoming outdated, and online translators help to
find the right word or phrase much faster. The speed of the translation is greater than the ability of
the translator, but as for the quality of the translation, we will examine it in our work and draw our
own conclusions.

The machine translation has advantages in terms of speed and cost - it is instant, and usually
free. While machine translation will revolutionize the translation industry, it will by no means
make human translators obsolete soon.

Machine translation is not suitable for all types of text, especially for those involving more
complex, literary or idiomatic language. The results produced by the online translators are often not
suitable for publication and still need to be checked by a human editor.

The translation cannot use the mathematical principle, because the direct translation of words
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does not guarantee the accuracy. In fact, the inability of engines such as Google Translate to
translate the content exactly is often the subject of jokes on Twitter and Instagram.

The translation is likely to be a form of writing, the later turns out to be an art form. This is the
difference between professional human translators and machines. Computers do not understand
context or culture and cannot vary and play with the words and syntax.

The paragraph construction requires not only the knowledge of language, but also the cultural
sensitivity and the mastering of the specific contexts, idiomatic expressions, tone and style, and in
the case of companies the corporate language and identity is required to understand the words put
together into sentences.

The use of a machine translation can be useful for fast, non-vital, low-priority content, but
corporate communication that corresponds to a specific company identity should be translated by
human translators [2].

As for post-editing, we would say that the benefits are not really significant unless you put
speed over linguistic quality.

For example, this year Microsoft announced the creation of the artificial intelligence that can
translate as well as a human. The robot translated a series of Chinese press articles into English, and
a group of independent experts concluded that the quality of the translation was comparable to two
professional translators translating the same texts.

The company noted it was achieved due to the deep neural networks and statistical machine
learning [1]. Firstly, a rough translation takes place, which is then polished by repeating different
variants, comparing them and, ultimately, learning. People learn to translate in a similar way.

The translation tool developed by the company has a clear idea of the grammatical structure in
each language, which has developed from previously performed translations.

Machine translation, the quality of which is comparable to the quality of human translation,
seems to be quite an impressive achievement. But even Microsoft recognizes that the translation of
news articles is not the same as the translation of a live conversation, which is characterized by
idioms, accents and dialectical features.

Some of the most promising translation jobs are available in Chinese, German, Russian,
Portuguese and Spanish, which are among the most important languages for business in the global
market. Although one might think that translation applications threaten the work of translators, in
fact they create new opportunities [2].

Despite recent advances in artificial intelligence, machine translation software still needs the
supervision of professional human translators. This can ensure that the correct dialect, grammar and
translations were used when interpreting voice notes and texts.

Although algorithms are becoming more and more accurate, machines still cannot beat human
translations when they come face to face with each other. Last year, Sejong Cyber University in
Korea compete three machine translation programs with a group of human translators, and the
machines did not meet expectations. Although the machines were much faster, they made more
mistakes in the final documents, and 90% of the machine-translated texts were "grammatically
incorrect”.

To solve this problem, more specialized knowledge is required when creating a machine
translator. Hiring technical translation experts can help make the technology more accurate,
providing a better product. Then enterprises can use this technology to promote their products to
overseas customers and reach a more global audience [3].

Summing up, we can say that online translators are still not able to form coherent,
grammatically correct sentences when translating a fragment of text or information, which makes
them much less reliable than a human translator. For industry translations, such as law or medicine,
businesses will need to provide highly accurate translations that human translators will be able to
perform much better.

For these types of translations, translators will be trained in terminology to ensure accurate
translation. While experts are working on fine-tuning machine translation algorithms to make them
more accurate, human translators will be more reliable for companies seeking global growth.
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TRANSLATING FEATURES OF ENGLISH PHRASEOLOGICAL UNITS INTO
RUSSIAN
Shakirov E.R.

Scientific advisor: G.R. Mullahmetova, PhD
(Kazan State Power Engineering University)

Phraseology is a stable phrase peculiar to a certain language, the meaning of which is not
determined by the meaning of the individual words that make up it.

In literature works phraseological units are one of the most important stylistic means providing
the expressiveness and the beauty of forms. While preserving the imagery of phraseology the text
does not lose expression which makes it non-standard and interesting. Most people do not know how
to translate these stable expressions literally. As a result the problem arises: a literal translation leads
to the misunderstanding of the text.

There is a hypothesis that the literal translation of phraseological units loses the meaning and
expressiveness of the sentence. For example, the following phrases have problems with translation:

"A round peg in a square hole" - KpyrJIbIii KOJIBILIEK B KBAJAPATHOM OTBEPCTHH;

"To turn back the clock" - moBepHyTh yacs! Hazax;

"Put the cart before the horse" - moctaButs Tenery Briepenu Jomramy;

"Dine with Duke Humphrey" - o6exats ¢ repriorom Xamopu;

Of course, mistakes can be avoided by studying various translation methods. To do this, most
researchers identify four main ways of translating phraseological units:

1) The method of phraseological equivalent

2) The method of phraseological analogue

3) Literal translation or calculus

4) Descriptive translation

The first method allows a person to save a set of values of the original phrase. This method is
used only if it is possible to find a phraseology that corresponds correctly to the original. This
method involves reproducing the foreign phraseology in a proper way. Thus, the stable expression
"A round peg in a square hole" can be translated using the Russian phraseology "6siTh He Ha cBOEM
mecre".

The second method is a search for a phraseology with the same figurative meaning, but using
different images. So, the phraseology "To turn back the clock” can be translated as "mosepuyTsh
BCmsATh Kosieco ucropuit”, replacing the word with the literal translation of "gace" by "koneco
ucropwuii”. The meaning will not change, but a suitable image is used.

The third method can be applied only if the resulting expression is easily perceived by the
reader, and a feeling of the violation of the norms of language is not seen. Consequently, the
phraseological unit "Put the cart before the horse™ and its literal translation "nocraBute Tenmery
Briepenu Jomaan’” is perceived clearly by the reader, thereby the structure and norms of the language
are not violated.

The fourth method is used when it is impossible to apply any of the above methods of
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translation, then the translator should resort to descriptive translation. The English phraseology
"Dine with Duke Humphrey" arose due to the fact that beggars asked for food near one of the
London churches where a certain Duke Humphrey was buried. There is no similar expression in
Russian, so the translator must write "xoauts romogHeIM; ocTaThes 6e3 0bea”.

To sum up, we can say that the hypothesis is partially confirmed when we try to translate
phraseological units literally, but often the sentence loses its meaning and expressiveness. It is
worth avoiding the calculus method; however, this method is allowed if it is impossible to use other
methods. Translation mistakes occur due to the translator's lack of competence, so it is necessary to
study in detail all the methods that contribute to the correct translation of phraseological units.
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LACK OF TRANSLATION SKILLS AS A DEFECT IN THE AVIATION SPECIALISTS
TRAINING DEVELOPMENT OF TRANSLATION AND INTERPRETATION SKILLS AS
A WAY TO INCREASE THE LEVEL OF AVIATION SPECIALISTS
LANGUAGE PROFICIENCY

Bulatova A.E.
Scientific advisor: M.A. Morozova, associate professor at the department of foreign languages
(Ulyanovsk Civil Aviation Institute named after B.P. Bugaev)

Abstract: The article deals with problems of the language training of aviation specialists.
Analysis of the language training programs of Russian aviation institute and university revealed
deficiencies in Aviation English training. Recommendations for improving language training have
been developed and are presented by the author.

Key words: aviation, education, ICAO, language, skills, training.

The priority in communications skills development was determined in Circular 323-AN/185
«Guidance for Aviation English Training Programmes» which was published by the International
Civil Aviation Organization (ICAO). The document was developed with consideration of the
experience of the members of the International Civil Aviation English Association (ICAEA) which
is focused on optimizing standards in Aviation English training. Although grammar, syntax,
vocabulary and reading underlie oral communications, the primary objective of aviation English
(particularly radiotelephony phraseology) training is voice-only communication. Therefore,
Aviation English training must essentially adopt a communicative approach to language learning
with the main focus on speaking, listening and interaction skills. Nevertheless, job-related activity
of aviation specialists implies documents management (manuals, instructions, regulations, reports).
That is why aviation specialists have to be able to adequately translate industrial documents since
most of them are released in English.

In fact, presented Circular 323 was published back in 2009 so it could 