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УДК 330.101

ROTATION OF STAFF AS A WAY TO IMPROVE GOVERNANCE 

Gabdrakhmanova A.F., Shushakova A.A.
Scientific advisor: E.V. Musina, associate professor 

(Kazan National Research Technical University named after A.N. Tupolev-KAI)

Topic is relevant due to the fact that in the past few years, the topic of career gained wide popularity among the 
Russian scientists and experts. The problem of personnel, its formation, development and management is perhaps one of 
the most important management issues. Personnel management problem is always the focus of scientists, experts in the 
field of management, managers at all levels.

Rotation is an important component of the collective management mechanism and career employees. Its essence 
lies in the horizontal movements of the officers in order to improve the employee's qualifications, his professional category 
or categories.

Rotation of employees at certain level of training and education allows you to expand human resources without 
significant material costs, prevents from incorrect decisions related to career advancement of employees, prevents from 
the development of conflicts in the team.

Staff rotation is divided into several types:
1) rotation of the ring – a worker for a certain period of time passes a number of positions, and then returns to the 

old position.
2) permanent rotation – the employee remains at the new position.
3) reshuffle is when two employees of the same level change positions.
But it is important to know that rotation may occur:
– No significant changes in performance;
– The changing nature of work, but in the same specialty;
– On the related field;
– In a different specialty.
The objectives of the rotation of personnel are to improve the professional level of specialists and promising 

improvement style management. Many enterprises form a personnel reserve, with the help of a technique of job rotation.
Let’s look at the example. With «VAMIN» in 2013 there was a very difficult situation – we are essentially talking 

about the collapse of the empire, headed by Vagiz Mingazov, who left the post and became a senator in the Federation 
Council of the Republic of Tatarstan. This was followed by the rotation of directors in the family members of the owner. 
But it did not survive five creditor banks (Sberbank, «AK BARS» Bank Tatfondbank, Rosselkhozbank and "Zenith"), 
which sent their representatives to the «VAMIN» board of directors in May. They put a new CEO Panchenko afterwards.

Any rotation should be carried out in accordance with the general plan of personnel work and based on the principles 
of legality, democracy, social justice, professionalism, mutual openness, come from a need to take into account the 
interests of departments and employees. Skillfully using the rotation, managers not only strengthen the frame structure of 
the enterprise, but also develop the creative potential of the team, providing high efficiency of work.

1. Ротация кадров как способ повышения эффективности управления [Электронный ресурс]. URL: http://
bibliofond.ru/view.aspx?id=561692

2. «Вамин» [Электронный ресурс]. URL: https://www.business-gazeta.ru/article/73301

УДК342.7
 

 THE PROBLEM OF THE SCAMADVERTISEMENTON THE INTERNET AND INTERNET FRAUD  

Graponova D.G.

Language adviser: A.R. Kalimullina, lecturer
(Kazan National Research Technical University named after A.N. Tupolev-KAI) 

It is not necessary to carry out an extensive research to understand the problems of advertisements on the Internet. 
It is enough to turn off the blocker used by millions of users. This raises annoying advertising: pop-ups, bookmarks, 
banners, animated advertisement, the advertisements disguised as errors in operating systems or showed alongside other 
common links. Unfortunately, blockers don’t help in all cases. Sometimes a sound track of an ad is imposed on the video 
users are interested in. Another example is bots created in social networks that spread spam in personal messages and 
comments to posts.
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These things are not only annoying, but also slow down the performance of a browser and can cause the distribution 
of viruses. Besides, scammers work via means of advertising frequently. There are most common ways of advertising 
fraud on the Internet:

– An ordinary advertising from unscrupulous sellers, employers; casino advertisements.
– Doorway is a Web page that serves only as an entry point through which users click to go to the actual homepage. 

In the past, search engines would classify and retrieve Web sites based primarily on meta tags, but now each search engine 
has its own set of criteria that you must adhere to if you want your site listed near the top of the results [1].

– Spam. Spam senders offer fake services, goods, jobs, as a result they extort money, passwords, PINs, passport 
data. Frequently deceivable users irretrievably lose their money.

Scams on the internet are realized not only by unfair advertising. New ways of Internet fraud are still appearing. 
Here is the shortest list of fraudulent schemes:

– One of the most common ways of Internet fraud is sending messages containing information that victim has won 
a major prize, such as money or a car.

– Also, a message may inform that victim's bank card is locked, then as a rule the user is asked to send money to 
unlock it.

– Quite often, on the Internet tickets to non-existent flights are sold.
– Sometimes fraud is hidden even behind a simple message with a greeting card. Clicking the link, you can catch a 

virus, or subscribe to useless paid services.
– Scammers offer different jobs on the Internet and don’t pay for it.
– A fake service that lets you know the history of your surname is also common.
– Scammers offer programs for breaking social networks and online banks [2].
How serious can be the loss of users? There is one real example:
In 2014-1015 online service "Pravoved.ru" collected data and made statistics of fraud victims. On the average, due 

to scams the victim lost about 15,000 rubles on the social networks and 18,000 rubles in e-shops. In the course of legal 
study it was revealed that most people become victims of online fraud by purchasing mobile phones, clothes and shoes.[3]

Unfortunately, there is the question of the legal nature of the Internet. The legal framework of the Russian online 
space is not elaborated a large part of questions has no consolidation on the legislative level. As a matter of fact, for the 
legal regulation the problem of the Internet is not legal at all, despite the fact it concerns the violation of the human rights.

Scams thrive on trusting users. Even with the help of the police, it is often impossible to restore justice. The biggest 
problem is ignorance, lack of knowledge of the rights and opportunities. It is necessary to carry out preventive measures, 
especially among the most common victims, children and elderly people, to inform them about the ways of Internet fraud 
and self-defense strategies.

Regarding annoying ads we can admit that effective regulation of it on the Internet is difficult, because control and 
further accountability for perpetrators are hindered; at the moment struggling with annoying advertisements by means of 
its removal, in fact simply cuts off the hydra's heads, but new heads are growing faster and faster.

Nowadays in the network there are a variety of communities whose purpose is to fight for the rights and freedom on the 
Internet, including the issue of annoying ads. Thus, in the given problem a decisive role is played by user’s activity and will. 

1. Online dictionary of Internet terminology [http://www.netlingo.com/index.php] // definition of doorway URL 
http://www.netlingo.com/word/doorway-page.php 

2. Website of the Ministry of Internal Affairsof Russian federation [https://мвд.рф/] // Reminder for citizens URL 
https://xn--b1aew.xn--p1ai/document/1910260 

3. Website «News of economy» [http://www.vestifinance.ru] // the article URL http://www.vestifinance.ru/
articles/59258 (date of the application 26.06.2015)

УДК 330.101

THEORY X AND THEORY Y ON STUDENTS KAI

Dimitrieva A.V., Lysanova L.S.
Scientific advisor: E. Musina, associate professor

(Kazan National Research Technical University named after A.N. Tupolev-KAI)

Theory X and Theory Y are theories of human motivation. Our research was implemented on students KAI. We 
wanted to answer on next question: «Are students lazy or hardworking?». This topic is relevant because often students 
can't understand why parents and instructions of teachers don't motivate them in any way. Let's consider this opinion 
according to Theory X and the Theory Y of Douglas McGregor.

Douglas McGregor (1906-1964), is an American scientist and social psychologist. He had the degree of doctor on 
philosophy in Harvard University. He is known primarily due to the fact that he formulated two assumptions about human 
nature – Theory X and Theory Y, which are based on Maslow's hierarchy of needs.
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Many students have a big satisfaction from the studying and are proud of it. Others can consider it as a burden, and 
they just study because it is necessary.

Theory X assumes that students don’t have the motivation to study and they dislike working. According to this 
view, teachers must manage students actively to get things done. In general terms Theory X assumes that students:

– Dislike studying.
– Avoid responsibility.
– Have to be controlled, forced.
– Need to be supervised at every step.
– Need to be enticed to produce results; otherwise they have no ambition or incentive to study.
Theory Y assumes that students may be ambitious, have internal incentives seek to take on more responsibility, 

to exercise self-control and self-management. Teacher of the Theory Y believes that under favorable conditions, most 
students want to get knowledge. They believe that the satisfaction of the studying is a powerful incentive.

We have conducted survey among students of KNITU-KAI. There was questionnaire as a result of which it became 
clear that the majority belongs to Theory X. We have found out that students by the nature are lazy and work only on 
coercion. They get up with a reluctance in the morning and don’t want to go to the university. However, there are also 
those which get pleasure from study and they really go to university to get knowledge (less than 30%).

Thus, science is not a conclusive evidence of the reliability of the first or second theory. There is no convincing 
evidence that the use of the theory can increase the motivation of people. Studies conducted by us reveal that in particular 
situation can be just as theory X and theory Y.

1. https://www.mindtools.com/pages/article/newLDR_74.htm 
2. http://www.managementstudyguide.com/theory-x-y-motivation.htm

УДК 330.101

FORTY YEARS OF GENDER DISPARITIES IN RUSSIAN SCIENCE: 
A HISTORICAL BIBLIOMETRIC ANALYSIS

Malyshko A.V.
Scientific advisor: E.M. Kolpakova, lecturer

(Kazan National Research Technical University named after A.N. Tupolev-KAI)

This study thus seeks to describe the evolution of female researchers’ position in the specific case of Russia. Gender 
disparities persist in several areas of society and scientific research is no exception. This study describes the evolution of 
the place of women in Russian science from 1973 to 2012, in terms of published research output, research productivity, 
international and national collaboration, and scientific impact, taking into account the socioeconomic, political and 
historic context of the country, which was marked by the fall of the USSR in 1991. The results show that gender parity is 
far from being achieved in 2012. Women remain underrepresented in terms of their contribution to research output and 
scientific impact in almost all disciplines, with Mathematics and Physics, research areas in which Russia is specialized, 
having the largest gap.

Whereas Lewison and Markusova (2011) [1] provided evidence of a gender gap in Russia, based on bibliometric 
data for three non-consecutive years (1985, 1995 and 2005), the present article proposes to corroborate these results and 
study the situation over a larger time window, with data from 1973 to 2012. More specifically, this paper assesses the place 
of women in the Russian scientific research system in the various disciplines and how this position has evolved during 
the last forty years in terms of their proportion of the published research output, research productivity, international and 
national collaboration and scientific impact.

Our analyses of Russian research output, productivity, collaboration and scientific impact over the 1973 to 2012 
period clearly show that gender parity is far from being achieved. Women remain underrepresented in terms of relative 
contribution to research output across disciplines, although it is in Mathematics and in Physics, both Russian specialities, 
that we observed the greatest gap (Figure 1).

The Soviet Union’s fall in 1991 is associated in some disciplines with a slight increase of the relative contribution 
of female authors, increase that could be explained by the male “brain drain” that followed the fall. Our results also show 
that, while it is in Psychology, Clinical Medicine and Biomedical Research that women’s contribution to research is the 
most important in terms of fractionalized authorship, it is in Mathematics and Physics, the traditionally male dominated 
disciplines, that they have the highest relative impact (Figure 2).

Our results also confirm the great impact of the fall of the USSR on the Russian scientific community. After 1991, 
we observe a significant decrease in publications in Russian and an increase in the impact of all authors, regardless of 
gender. Although the impact of women’s research output significantly increases after the fall, the gap between genders 
remains stable over time for most of the disciplines. As a result, we cannot interpret this increase as an improvement of 
the position of women in Russian science.
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Fig. 1. Women’s fractionalized authorships, by discipline, 1973-2012.
A 3-year moving average was applied to enhance the readability of the figure

Fig. 2. Average of relative citations of Russian papers, 
by gender of the first author, by discipline, 1973-2012

The patterns presented here are not specific to Russia. As demonstrated in a recent study (Larivière et al. 2013) 
[2], gender disparities in science remain widespread across the world. Over the 2008 to 2012 period, men accounted 
for more than 70% of fractionalized authorship worldwide, which approximately coincides with our results for Russia. 
Scientific impact of women is also invariably weaker than that of their male counterparts, as articles published by female 
authors attract fewer citations. The so-called “glass ceiling” keeping women from equal positions and opportunities seems 
persistent, measures and policies implemented so far have still not achieved equality between genders. As the Russian 
government has taken a more interventionist approach since 2006 and has increased the funding for science, it seems 
that women’s proportion of the Russian scientific community has flattened. Time will tell if their proportion will start to 
increase or decrease again.

1. Lewison G., & Markusova V. (2011). Female researchers in Russia: have they become more visible? Scientometrics, 
89 (1), 139-152. 

2. Larivière V., Ni C. Q., Gingras Y., Cronin B., & Sugimoto C. R. (2013). Global gender disparities in science. 
Nature, 504(7479), 211-213.
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remains stable over time for most of the disciplines. As a result, we cannot interpret this increase as an improvement of 
the position of women in Russian science.  

The patterns presented here are not specific to Russia. As demonstrated in a recent study (Larivière et al. 2013) [2], 
gender disparities in science remain widespread across the world. Over the 2008 to 2012 period, men accounted for 
more than 70% of fractionalized authorship worldwide, which approximately coincides with our results for Russia. 
Scientific impact of women is also invariably weaker than that of their male counterparts, as articles published by 
female authors attract fewer citations. The so-called ―glass ceiling‖ keeping women from equal positions and 
opportunities seems persistent, measures and policies implemented so far have still not achieved equality between 
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According to some researchers – M. Castells, K. Kelly, D. B. Delong and W. Nordhaus – fast propagation of 
information technologies in developed countries during last third of 20th century would lead to growth of economic rate 
and labor productivity. However there isn’t registered economy growth today.

Famous American economist R. Solow in 1987 noticed that “computers effect to everything, but productivity 
statistics”. This statement became famous in economical literature as “Solow’s paradox”. Many other famous American 
economists, such as R. Gordon, H. Varian and C. Shapiro also share R. Solow’s opinion.

R. Solow’s statement based on fact that in 1970-80s American economy was experiencing decrease of productivity 
(see fig. 1) on the background of annual growth of information technologies expenditure by 20-25%. Expenditures of 
information-communication technologies in USA were steadily growing from 7,1% of GDP in 1992 to 8,3% GDP in 
2000. In European Union countries this index grew from 5,3% in 1992 to 7.2% of GDP in 2000.

Fig. 1. Dynamics of labor productivity in USA from 1971 to 1987, %[1]

Table 1. Dynamics of labor productivity in USA,%[1]

Year Dynamics of labor productivity, %
1970-1975 1,9
1975-1980 1,3
1980-1985 1,4
1985-1990 1,3
1990-1995 1,2
1995-2000 2,2
2000-2005 2,5

On the assumption of data, presented in table 1, follows that dynamics of labor productivity in USA in 1970s and 
1980s was extremely unstable: index was fluctuating in the range from -1% to +4%. However in 1990s there was noticed 
positive tendency in this sphere and labor productivity demonstrated perceptible growth.

«Paradox of Solow» has and other explanations. For example, limitations of modern methods of registration. In 
many developed countries enhancement of production quality, growth of productivity in service sector and growth of 
comfortableness in many sectors and spheres are not completely registered. Partly it happens due to lack of development 
of measurement techniques.

Another explanation of «Paradox of Solow» is so-called «David’s delay hypothesis». P. David specialist of 
economics history from Oxford determined that influence of electric power industry on other fields was manifested only 
after 40 years from establishment of electric power industry. Information-communication technology level has to gain 
some critical mass in order to productivity level increase.

genders. As the Russian government has taken a more interventionist approach since 2006 and has increased the 
funding for science, it seems that women‘s proportion of the Russian scientific community has flattened. Time will tell 
if their proportion will start to increase or decrease again.  

 
1. Lewison G., & Markusova V. (2011). Female researchers in Russia: have they become more visible? 
Scientometrics, 89 (1), 139-152.   
2. Larivière V., Ni C. Q., Gingras Y., Cronin B., & Sugimoto C. R. (2013). Global gender disparities in science. 
Nature, 504(7479), 211-213. 
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Nowadays official statistics and experts estimations fix growth of productivity of world economy that is clearly 
noticeable from 1990s. Boost of world economies productivity growth in sector of service has great emphasis because 
of its laboriousness. Thus according to economists from Long Island University Brooklyn J. Triplett and B. Bosworth 
average annual labor productivity index in 22 large industries of service sector grew from 1,0% in 1977-1995 to 1.4% in 
1987-1995 and to 2,4% in 1995-2000s.

Change in productivity dynamics in service sector positively affected on macroeconomic indexes. For example 
average annual hourly output of employee in private sector of economy after slowdown and sometimes decrease in 70-80s 
of last century according to U.S Bureau of labor statistics has grown from 1.5% in 1987-1990s to 2.7% in 1990-1995s and 
up to peak level of 3,6% in 2000-2004s.

It can be assumed that last year’s puzzle known as «Paradox of Slow» becomes irrelevant and that using of 
information-communication technologies actually leads to productivity growth.

However it is early to make conclusions about labor productivity. Firstly period of observations is too short to draw 
conclusions about tendency of productivity growth in long-term. Particularly for last 4 years index of hourly production 
was decreasing: in 2003 – 3.7%, 2004 – 2.9%, 2005 – 2.1%, 2006 – 1.6%.

Secondly many researchers of productivity growth compare current indexes with 1970-80s indexes, excluding 
1960s indexes. Yet according to U.S Bureau of labor statistics in 1960s that index was equal to 3% and that is lower than 
current peak level of 3.6% in 2000-2004s. Herewith in 1960s it wasn’t possible to call industrial any country in the world.

Thirdly it is an open question in what degree economy growth for example in USA explained by transition of 
national economics from industrial to post-industrial level and propagation of information-communication technologies 
in it. As you can see in fig. 2, American economy in middle 1990s demonstrated comparatively high rates of economy 
growth. The crisis of last 1990s and first 2000s was replaced by growth tendency. There are many factors that influenced 
on U.S. economy growth in middle 1990s and first 2000s and it doesn’t have any links to specifics of informational 
economy. Besides of abundant information technologies growth in U.S. we can distinguish its growth factors such as 
consistent decrease of interest rate, radical reduction of social insurance aid, social burden reduction on companies and 
moderate growth of wages. Information-communication technologies influence degree on current growth of economy in 
U.S. and other countries is a debatable problem nowadays.

Fig 2. GDP growth in U.S.A. (%)[2]

If we consider different developed countries statistics, we wouldn’t see stable GDP growth tendency and productivity 
from 1977 to 2005. Thus analysis of statistical data on GDP growth (see table 2) allows claiming that GDP’s rate in U.S., 
Japan, Germany and France in 2000-2005s was less than in 1977-1995s. In OECD (Organization for Economic Co-
operation and Development) countries growth of GDP in 2000-2005s was generally lower than in 1995-2000s.

Table 2. GDP growth in OECD countries.[2]

1977-1995 1995-2000 2000-2005
USA 3,00 4,1 2,37
Japan 3,50 1,25 1,45
Germany 2,25 1,99 0,64
France 2,25 2,50 1,49
Canada – 1,44 3,52
OECD countries in general – 3,24 2,11
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USA 3,00 4,1 2,37 
Japan 3,50 1,25 1,45 

Germany 2,25 1,99 0,64 
France 2,25 2,50 1,49 
Canada - 1,44 3,52 
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Table 2. GDP growth in OECD countries.[2] 

Labor productivity in Germany in 1995-2000s decreased comparatively to 1977-1995s (see table 3).  The same one is in 
Japan. 
 1977-1995 1995-2000 2000-2005 
USA 1,4 2,2 2,5 
Japan 2,6 2,0 2,3 
Germany 1,9 1,8 1,3 
France 1,6 1,8 1,5 
OECD countries in general - 1.8 1.2 
Table 3. Productivity growth in OECD countries.[2]  
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Labor productivity in Germany in 1995-2000s decreased comparatively to 1977-1995s (see table 3). The same one 
is in Japan.

Table 3. Productivity growth in OECD countries.[2]

1977-1995 1995-2000 2000-2005
USA 1,4 2,2 2,5
Japan 2,6 2,0 2,3
Germany 1,9 1,8 1,3
France 1,6 1,8 1,5
OECD countries in general – 1.8 1.2

In conclusion we can assume that information technologies, which are the basis of informational economy, influence 
productivity and economy growth ambiguously and nonlinearly. Apparently it is pertinently to talk about qualitative 
changes of national economy functioning than quantitative. Such qualities are creation of new forms of employment and 
learning (remote employment and learning), change of company management structure, increase of labor comfortableness, 
consumer service quality improvement and individualization of labor and consumption. Such qualitative changes bear 
witness to progressive development of national economies and also confirms thesis of conjunctive spread of information 
technologies that changes quality of economy growth.

1. www.oecd.org 
2. www.oecd.org/dataoecd/28/18/36396770.xls

УДК 338.14

RELEVANCE OF AN IDENTIFICATION OF RISKS IN MODERN ECONOMY OF FIRM

Oktaeva E.V.
Scientific advisor: L.E. Urmanova, senior lecturer

(Kazan National Research Technical University named after A.N. Tupolev-KAI)

The article is devoted to one of actual sphere of activity of the organization today – to a risk management. Due to the 
unstable economic situation of the country this area collects a big involvement of the scientific environment into activity 
of the company again. Identification of risks is the most responsible initial stage in risk management and prevention of an 
economic damage in activity of the organization.

All activities of organizations are accompanied by a degree of uncertainty. At certain coincidence of unfavorable 
circumstances formed various kinds of damage, or winning. In the economy of any organization, the risk is almost always 
accompanied by damage, both material and reputational, etc.

Today, organizations are increasingly faced with the need to identify the causes of risks and to determine actions 
that will minimize the consequences of risks.

Risk management is a system of risk management and economic, or rather financial relations in the process of 
operation.

The risk management system includes:
a) Risk management planning – the choice of approaches and planning for risk management project.
b) Risk identification – identifying risks that may affect the project and record their characteristics.
c) Qualitative assessment – a qualitative analysis of risks and conditions for their occurrence with the aim of 

identifying their influence on the success of the project.
d) Quantitative assessment – quantitative analysis of the likelihood and consequences of risks on the project.
e) Planning risk response – determining the procedures and methods to reduce the adverse consequences of risk 

events and to use possible advantages.
f) Monitoring and controlling risks – monitoring of risks, implementation of risk management plan of the project 

and assessment of the effectiveness of actions to minimize risks.
Risk identification.
The process of risk identification represents the identification of the causes and sources of occurrence of risk 

situations arising from the implementation of any activity in the organization. In the identification process a very important 
stage of the analysis of the factors of risk. Factors of risk in the organizations researched by the famous Russian economist 
G. B. Kleiner in his article «Risks of industrial enterprises (as they are reduce and offset?)» the author draws attention to 
the fact that external factors of risks inherent in any types of risks and the internal factors occur in each business process 
of the enterprise activity (Fig. 1).
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Fig. 1. Risk factors of organization [2]

External factors of risk can only be monitored, the enterprise cannot affect these factors. They are not reliant on a 
single subject. Internal factors can be analyzed, and managed (table 1).

Table 1. An analysis of internal factors of risk [3]

External factors/degree of influence Internal factors/degree of influence
Macroeconomic Infrastructure

1. Access to capital below average / high 1. Access to capital middle level / high
2. Competition high industry / high 2. The availability of assets high level / high

Natural Staff

1. Access to energy high level / high 1. Personnel qualifications from production staff – 
above average / high

2. Natural disasters low probability at the loca-
tion of the enterprise / high 2. Motivation system missing / high

… …

In results of analysis identifies sources of risk – the personnel, technology, assets, etc.
Thus, the analysis of factors of risk is the beginning of the identification process. This step allows to assess the cur-

rent situation of organization and identify "bottlenecks" that need to be controlled.
The stages of risk identification in organization
Risk identification is the process of identifying the organization's exposure to uncertainty, which implies the avail-

ability of complete information about the organization, market, legislation, social, cultural and political environment of 
the organization, as well as its development strategy and operational processes, including information about threats and 
opportunities for achieving your goals [4]. The result of risk identification is the risk Register – the list of risks with indi-
cation of reasons of their occurrence and sources. Risk identification is most often done with expert methods – brainstorm, 
Delphi technique, interviewing, etc. The process of identifying risk in the organization:

a) analysis of factors internal and external environment of the organization to identify possible sources of risk. The 
source of risk is the element which alone or in combination has its own potential to cause a risk [1];

b) analysis of the business processes of the organization to identify areas most at risk;
c) develop a Registry of potential risks of the organization.
The risk register can include an unlimited number of potential risks that are relevant to organization. Many of the 

risks are determined after analyzing the environment factors of the organization through brainstorming. The process can 
be carried out by the organization's management and staff directly involved in the business process.

This model allows comprehensively identifying factors of risk and determining which effects may be realized as 
a result of occurrence of risks. Despite the excess of qualitative methods over quantitative analysis, this stage of risk 
management is most important for further researches and carrying out cost calculation methods.
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Fig.1. Risk factors of organization [2] 

 
External factors of risk can only be monitored, the enterprise cannot affect these factors. They are not reliant on a 

single subject. Internal factors can be analyzed, and managed (table 1). 
Table 1 

An analysis of internal factors of risk [3] 
 

External factors/degree of influence Internal factors/degree of influence 
Macroeconomic Infrastructure 

1. Access to capital below average / high 1. Access to capital middle level / high 
2. Competition high industry / high 2. The availability of assets high level / high 

Natural Staff 

1. Access to energy high level / high 1. Personnel qualifications from production staff - 
above average / high 

2. Natural disasters 
low probability at the 
location of the 
enterprise / high 

2. Motivation system missing / high 

… … 
 
In results of analysis identifies sources of risk – the personnel, technology, assets, etc. 
Thus, the analysis of factors of risk is the beginning of the identification process. This step allows to assess the 

current situation of organization and identify "bottlenecks" that need to be controlled. 
The stages of risk identification in organization 
Risk identification is the process of identifying the organization's exposure to uncertainty, which implies the 

availability of complete information about the organization, market, legislation, social, cultural and political 
environment of the organization, as well as its development strategy and operational processes, including information 
about threats and opportunities for achieving your goals [4]. The result of risk identification is the risk Register – the list 
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1. ISO 31000:2009 Riskmanagement. Principles and guidelines – 2009 – p.19. 
2. G. B. Kleiner. Risks of industrial enterprises (as they are reduce and offset?) // Russian economic journal. 1994. 

№ 5/6. 
3. COSO Enterprise Risk Management – Integrated Framework. 2004. COSO.– p. 108. 
4. AIRMIC, ALARM, IRM: 2002, translation copyright FERMA: 2003. 



14 II ВСЕРОССИЙСКАЯ МОЛОДЕЖНАЯ НАУЧНАЯ КОНФЕРЕНЦИЯ

1. ISO 31000:2009 Riskmanagement. Principles and guidelines. – 2009. – p.19.
2. G. B. Kleiner. Risks of industrial enterprises (as they are reduce and offset?) // Russian economic journal. 1994. 

№ 5/6.
3. COSO Enterprise Risk Management – Integrated Framework. 2004. COSO.– p. 108.
4. AIRMIC, ALARM, IRM: 2002, translation copyright FERMA: 2003.

УДК 330.101

PROBLEMS OF IMPORT SUBSTITUTION OF AIRCRAFT INDUSTRY IN RUSSIA.

Piskunov E.D., Gabitov E.I.
Scientific advisor: L.E. Urmanova, senior lecturer

(Kazan National Research Technical University named after A.N. Tupolev-KAI)

1. The urgency of the problem:
Aircraft industry is a large branch of Russian economic. It has close cooperation with many other branches 

supplying aircraft manufacturing. Wide range of sciences is involved in aircraft designing. That is why development 
of aircraft industry has significant influence on development of the whole Russian industry. Moreover, aircraft industry 
plays an important role in a forming of a machinery-building complex. Aircraft industry provides Russian Federation 
with independents, keeps its political and military interests, guarantees combat potential of air force aviation, and opens 
opportunities to the international technical partnership.

Import substitution – is the process of replacement foreign production with domestic ones (made in the country).
2. Problems
1) Part of the important components are imported from abroad
Domestic aircraft began to develop recently. An important impetus for this was technical capabilities and the 

availability of necessary staff and, which is not less important, material means. However, we can’t call the civil aviation 
industry rapidly developing at the moment.

At the moment, there are many different problems arising from one important matter – despite the fact that designed 
airplanes are produced in Russia, some part of the important components is imported from abroad and domestic aircraft 
manufacturers are subject to serious risks.

Of course, not all the components for aircraft can be produced in the country, however, given the fact that Russia's 
relations with the United States and Europe has always been rather cool, why domestic manufacturers can not negotiate 
more favorable contracts with China, which has a very well-developed electronics industry while the prices are actually 
lower , or with India?

For example: according to some reports, available to Avia.pro resource, domestic aircraft manufacturers several 
times overpay for those components whose production could be developed in the country in just a few months, in 
particular we mean the hydraulic systems, landing gear components, etc. For the production of the hydraulic systems it 
is only necessary to debug the manufacturing process, and there is no need to invent something new, especially when the 
availability of the engineering staff and expertise in the country is large enough.

2) Low percentage of domestic civil planes usage.
Now we have only 7 percent of civil planes made in Russia. Last year Russian companies covered 95 % of passenger 

flights and 88% of cargo flights needs with imported planes. In fact, big companies such as “Aerofloat”, “Transaero”, 
“Rossiya” and “Sibir” do not exploit Russian liners. For example Suhoi «Super Jet 100» has problems with maintenance 
and parts supply from manufacturers. Because of this planes of this model can’t be used regular. More than 50% of SSJ 
100 components are produced in other countries. Avionics, engines, life support systems, landing gears, a fuel system, 
interior, a fire system, an oxygen system, a power supply system and some other elements of this plane are imported. For 
the best service the most important systems must be replaced with domestic ones.

3) Tax benefits for the foreign rivals
Foreign aircrafts have customs and tax benefits. There is a regulation according to which foreign planes registered 

in offshore areas get into Russia by the scheme of temporary import without duties and even VAC. It means a foreign plan 
has about 38% benefits comparing to a domestic plane ceteris paribus. Moreover, there are some other tax, organizational 
and financial moments that decrease competition for our aircraft with foreign analogues.

3. The solution to the problem as we see it:
Firstly, according to experts, in the nearest future it is mandatory to establish production of our own components 

for the domestic aviation industry, thus, it will be possible not only significantly save on production of planes and other 
aircraft, but also to make them more reliable in terms of operational safety. An import-substituting production plan for the 
national air structure, consists just of several items, but very lucidly demonstrates the process of production organization:

• Determination of the composition and the number of components required for manufacturing of an aircraft;
• Creating a skilled individual samples with their subsequent testing for suitability;
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• Creation of the technological process, taking into account the needs;
• Setting up the production.
Secondly, to solve the problem with civil aircraft it is necessary to increase the financial flows in the aviation 

industry by the state. All developed countries long ago came to the understanding that the aviation industry is a key source 
for the development of science and technology. Just for the research and development work the United States spend 2.9 
percent of GDP (400 billion dollars), Germany – 3% (100 billion) Japan – 2.7% (144 billion) China – 1.4% (154 billion). 
Russia spends on R & d about 1.2 percent of GDP or $ 22 billion in dollar equivalent, which makes our country an 
outsider of the world scientific and technical progress. The current trends of the world aircraft industry are such that the 
government should support the aviation industry, the availability of government support is a key factor in the commercial 
success of the final production aircraft.

Thirdly, we should increase customs and tax exemptions on foreign aircraft, strengthen organizational and financial 
instruments, which promote the development of small aircraft in Russia.

Conclusions:
Of course, in all these problems have their own nuances, however, if using skilled approach, aircraft production 

costs can be reduced by 5-10%, which is naturally increase interest in potential customers.
The problem of efficient import substitution in the Russian economy is not new, and is periodically discussed in 

government and business circles. The challenge, which was announced by the President in 2014: to increase the presence 
of domestic goods on the domestic market at the expense of the required product quality and law enough prices.

Success in the implementation of the import substitution program opens a huge opportunity for many citizens of 
Russia to earn money and improve their own standard of living. Future generations will really get a state with a strong 
economy.
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A living wage is a cost of a minimum set of benefits and means of subsistence that a person needs for subsistence 
of his or her life. It is important to notice that food package and a minimum set of non-food items are included in the 
cost of living. Size of a living wage contains two elements – physiological and social. The existence minimum is the 
value expression of material values that are vital to human existence. Social minimum is a specific set of spiritual values 
corresponding to the minimum acceptable standard of living [1].

The aim of this work is to study the dynamics of the subsistence level per capita in Russia on the whole and in the 
Republic of Tatarstan.

The subject of the research is the subsistence minimum.
The objectives of the study:
1) To determine the dynamics of the increase of the subsistence level in the Republic of Tatarstan in the period from 

the first quarter 2015 to first quarter 2016.
2) To compare the collected data with nationwide indexes.
Based on the official sources, we determined the minimum subsistence level in the region and the country on a 

whole.

Period Republic of Tatarstan Russia
1 quarter 2015 7572 9662
1 quarter 2016 8012 9776
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Having applied the methods of mathematical statistics, the dynamic of cost of living in the Republic of Tatarstan 
was determined and it was 5.81%. Nationwide index increased just on 1.7%. Initially, the cost of living in the Republic of 
Tatarstan was lower than a nationwide index.

Thus, the cost of living is a rate of support of population by the government. Composing our data with nationwide 
indexes, we can make a conclusion, that cost of living is much lower in the Republic of Tatarstan. These data tell about 
humans’ lower living standards and unprotected layers of population. But dynamic of cost of living growth in the Republic 
of Tatarstan is higher than in Russia on the whole. This situation shows that there is a number of socio-economic problems 
that need their solutions in Russia and in the Republic of Tatarstan. This problem cannot be ignored.

1. Borisov A.B. Great Dictionary of Economics. – M .: Book World, 2003. – 895 with.
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The low level of quality of education is one of the most pressing problems of the Russian higher education. Often 
the reason for this is its modernization and providing paid educational services. Is the quality of education really essential?

University students in comparison with high school students and students of secondary vocational schools is a 
category of people who often ignore their own education, do not prepare for classes, and often do not even attend classes. 
Universities began to receive students who are focused on the formal assessment but not on the content of education. At 
the same time, students’ contingent has changed. In the 1990s, a number of researchers have noted the negative effects of 
the closure of small regional universities. Having an opportunity to enter a University by the results of the Unified State 
Examination, most students often choose to study in big cities. This led to the fact that all Russian regions were divided 
into two unequal groups: donors and recipients [1]. Statistics on 79 regions of Russia showed that only eight of them have 
a positive balance between school leavers who leave their region and those who come to the region. Initially, adverse 
selection of universities and worsening demographic situation in the whole country resulted in the fact that the number 
of prospective students is reduced; the quality of training of those who remain in the region is deteriorating. Competition 
among universities is growing. This means that regional universities each year compete fiercely for students with low 
level of education. For example, according to the results of enrolment at educational establishments in 2013 the majority 
of Far Eastern Universities occupied a very low position, especially enrolment on a fee-paying basis. Totally there are 50 
universities in the Far Eastern Federal District: 37 state and 13 non-state educational establishments. The monitoring was 
made in 21 universities. They were in the list of the strongest universities of the region.17 of them took up positions at the 
end of the list with an average score of Unified State Examination below 56. Fee-paying education set Far Eastern Federal 
University marginally ahead of its competitors [2]. This makes it possible to establish the fact that regional universities 
accept students who cannot fulfill the requirements of educational programs, and in coming years, the situation will not 
improve. Paying attention to the drop in the basic level of education at some universities, it is worth noting that learning 
capability of students is one of the resources that distinguish educational services from all other types of services: student's 
learning ability depends not only on his own success but also on the results of his comrades because there is a «mutual 
learning effect»: one student studies better, when other members of his group study better [3]. Therefore, universities 
are interested in attracting talented students, because it allows them to improve the quality of educational services and 
raise the prestige of the university. Regional higher education institutions are forced to adapt educational programs to 
students who don't have the resources of «learning ability». There is a category of students who conventionally refer to as 
«unteachable». «Unteachable» is a category of students not compatible with their studies at the university. It is possible 
to identify the following key criteria of «learning disability»:

Cognitive criterion: the level of basic training. This group includes those who are not able to master university 
programs because of poor knowledge got at school. Analysis of students' strategies has shown that in early 2000, there 
was formed the category of students who avoided studies, and who did not care how and where to study. Low scores 
indicated that unpopular direction of education like Engineering, which traditionally allocated a large number of budget 
places, was replenished with the weakest students, and formed a contingent of «unteachable» students. Such students, 
even in condition of reduced requirements and loyal attitude of teachers were not able to master the curriculum.

Motivational criterion: the goals and objectives to study at university. Students who can be included in this criterion 
are the ones who are not focused on the study and use the university as a platform for realization of other objectives. Many 
of those who enter the university successfully just do not go to university to study. Their task is to win in competitions and 
creativity contests, participate in the Universiade, enhance the university's reputation and awareness, promote the brand, 
participate it advertising. In a competitive environment this function is very important for universities.
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Behavioral criterion: skills acquired as a result of primary socialization. This group comprises those who are unable 
to learn and accept the rules of university regulations. Compared with the first and second groups this group is rarely met. 
The presence of not only intellectually, but also mentally disturbed students in universities is very indicative.

These criteria of «learning disabilities» may be combined together in various proportions to form a mixed group 
with any dominant criterion. It is important to emphasize that the category of «learning disabilities» is not an evaluation 
criterion. «Unteachable» does not mean bad second-rate people, on the contrary, it often means the opposite – lovely, 
kind, and perhaps very talented students keen on sports, arts and other useful things for the university. This category can 
be interpreted as wide as possible. It includes those who are not capable of learning due to the lack of skills and basic 
training, and those who do not wish to study for various reasons. There is no reason to believe that there are universities 
that do not have such students, students with «learning disabilities» are present in each educational institution. The extent 
to which the University is interested in such students is of fundamental importance. We can check this in two ways. The 
first is whether the university can afford to have a competitive selection of students who want to get fee-paying education, 
and the second is if the university has the problem of selection of students for free of charge education. In the majority 
of Russian regional universities oral advice to teachers from university administrations to be flexible in relation to 
«unteachable» students was transformed into the clearly expressed policy of maintaining a contingent of students during 
the last 5-7 years [4]. There are situations in which ineffective educational establishments itself contribute to increase of 
this category of students, creating for them so-called «institutional trap». As a result, they support some interests of the 
parties. First party is the student, who wants to get a set of benefits provided by the university, because knowledge and 
education in this set is often not included. The university is the second party that provides an opportunity for exchange. 
It allows students not to study in exchange for the benefits given to students and which are vital for the university. 
These benefits include active work to strengthen the positive image of the university, support of extra-budgetary funds, 
assistance in the development of public money, which in practice means admission to budget places and further action to 
preserve this population of students.

1. Blyakher M. Hyper regulation in higher education // Notes of the Fatherland, 2013 Issue number 4. Electronic 
resource: http://www.strana-oz.ru/2013/4/giperregulirovanie-v-sisteme-vysshego-obrazovaniya.

2. Pitukhin EA, AA Semenov Analysis of inter-regional mobility of high school graduates for admission to higher 
education institutions, University Management: Practice and Analysis. -2011, Number 3. 

3. Abankina I.V., Muravyova M. Universities-educationists. Electronic resource: http://www.hse.ru/
news/1163613/98447863.html . 24.10.2013. 

4. Chernyikh. A. With humanities received inhumane // The newspaper Kommersant. Electronic resource http://
www.kommersant.ru/doc/2188657 . 15.05.2013

УДК 330.101

PROBLEM OF UNEVEN ECONOMIC DEVELOPMENT OF THE WORLD ECONOMY: 
 ESSENCE AND CAUSES

Tazieva A.A.
Scientific advisor: E.M. Kolpakova, senior lecturer

(Kazan National Research Technical University named after A. N. Tupolev-KAI)

The paper looks at the problem of uneven economic development in terms of processes of globalization and 
integration and analyses current issues and prospects. The problem is analyzed retrospectively to estimate the reasons 
of global unevenness. The findings are used to determine the current situation on the global economic arena and answer 
the question why some countries are rich and others are poor. It is stressed that legacy of colonialism in the world is the 
primary reason of uneven economic development. Yet, the industrial revolutions, globalization and regionalization of 
trade had an impact on the current division of the world into «North and South».

International economic relations are the result of the division of labor and are naturally characterized by dominants 
which determine economic realities. Recent decades, carrying a qualitative change through the prism of globalization, are 
characterized by the intensification of trade, investment and information flows, on the one hand, and their concentration 
in the hands of post-industrial countries, on the other. This causes the need for scientific evidence of uneven economic 
development of the global economy. Over the last years, the problem of uneven economic development became an 
urgent issue of international economy. Asymmetric level of global economic development requires a qualitatively new 
understanding of the concept of global development, as integration associations are becoming more and more significant, 
which prevents from considering the states as individual players on the world arena. Therefore, the characteristic feature 
of the globalised economy of the twenty-first century is the economy of «group against the group».

Qualitative and quantitative changes of parameters in the system of international economic relations lead to the 
consideration of economic development as a set of interrelated socio-economic, political, institutional, financial and 
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legal norms. Yet, economic inequality is inherent in the dynamically changing economic system of free entrepreneurship 
and has some natural character, based upon the multilevel potential of different regions. Realities of modern economic 
globalization lead to rethinking of scientific imbalances in the world economy through the prism of international proportions. 
Paradoxically, the modern world is not characterized by uniformity but rather polarization and marginalization, where 
the main commercial, financial and investment flows are concentrated in the hands of economically developed countries. 
Therefore, under these conditions it is necessary, yet in the light of national identity and the processes of stabilization and 
recovery, to overestimate the problem of formation and development of the world market, taking globalization challenges 
into account. Therefore, a definition of the essence and causes of the problem of uneven economic development is 
important.

Uneven development is an essential feature of the capitalist economy, which reflects the tendency to focus growth 
and investment in certain regions. The advantages of these regions can be defined with the help of specific set of factors: 
geographical location, resource potential and the potential of labor force, availability of capital and so on.

The colonial heritage might be defined as the main reason for uneven economic development at global level, as the 
consequences of colonialism are felt particularly acutely under conditions of high interdependence of global economy. 
Different levels of functioning of institutional mechanisms in metropolises and colonies, as well as economic exploitation 
is one of the sources for differentiating the levels of economic development, and the distribution of forces and influences 
between the nineteenth and early twentieth century is still an issue.

Key parameters of the modern world economy were formed on the basis of past colonial relationship, since 
international trade was the foundation of economic growth in Western Europe, unlike Africa or Asia.

As a result, the colonial factor becomes the foundation for the formation of international division of labor, which 
means the consolidation by the most developed countries of their monopolistic rights to produce major groups of 
manufactured goods and the concentration of export-oriented goods in colonial territories to meet the needs of their 
national economies in agriculture and raw materials.

At the beginning of the twentieth century, colonial possessions spared only few countries of the world. The course 
of events of the First World War changed the direction and distribution of forces in the world, strengthening the position 
of the United States and Japan as the world’s most powerful maritime states, leaving Britain behind. The main task and 
challenge was to return to the gold standard and revival of international capital flows and trade.

The second half of the twentieth century marks a qualitatively new stage of economic development. It displays a 
new level of international competitive standards, which were the basis for rapid scientific and technological progress. The 
result was a new postindustrial society and the institutional and social direction of economic thought, where the role of 
human capital and high-tech goods become extremely important.

Now developing countries are most acutely experiencing the negative effects of this phenomenon, as the prospect 
to achieve high level of social welfare of the West decreases, despite the fact that the concentration of raw resources in 
developing countries is quite high for rapid economic development.

Therefore, in my opinion, the origins of uneven economic development of the world stem from the period of 
colonialism. Respectively, the main cause of the present-day extremely asymmetric economic model is colonial, as capital 
was accumulated in the hands of metropolises, which meant unequal distribution of power and interests at international 
level, monopolization of world trade and access to raw materials, which was manifested in the exploitation of human 
and natural resources. The consequences of colonialism are felt not only in economic, but also in political, social, ethnic, 
religious, cultural and others spheres, as shown on the modern map through the prism of uneven economic division of the 
world. The second reason is the Industrial Revolution of the nineteenth century in Europe, USA and Japan, which led to 
the hierarchical distribution of benefits of economic progress, by forming industrialized and dependent countries. Thus, 
the exchange of goods, services and capital between countries is based on the interaction of modern globalised world 
economy. The key to the problem is resistance that means increased socio-economic and trade isolation and military 
power that divide the world into current economic zones and blocks.

1. Chen S., Ravallion M. (1999) “How Did the World’s Poorest Fare in the 1990s?” The World Bank, 30 p. 
2. Ecke, A.(2011) “The contemporary global economy: a history since 1980”, Library of Congress Catalog-in-

Publishing Data
3. Greig A., Hulme D., Turner M. (2007) “Challenging Global Inequality: Development Theory and Practice in the 

21st Century”, Palgrave Macmillan, p. 59 
4. Mackinnon D., Cumbers A. (2007) “An Introduction to Economic Geography: Globalization, Uneven 

Development and Place” Prentice Hall; 1 edition, p. 376 University, p. 302
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In 2010 the internet-movement called Grammar Nazi (Grammar Nation) became wide-spread. In this article I will 
consider this phenomenon in detail.

On the Internet, the term itself was born in the early 2000s, and it got the popularity in 2010. The most representative 
source of Russian-speaking part of the movement is a group in the «VKontakte» social network. It has over 100 thousand 
members. Grammar Nazi is the radical movement, which is created to combat illiteracy. The primary platform for it is 
the Internet. Grammar Nazi declare «war» to mistakes and often «eliminate» those who admit them.

As Internet users, grammar-nazis used all forms of hostile rhetoric, giving it a linguistic orientation. One of the 
most exciting online forms of communicative strategy actively used by grammar-nazi is linguistic trolling, a characteristic 
only of electronic communication way to express abusing and mockery behavior with messages designed to make a 
conflict between the interlocutors in comments, forums, chat rooms. The aim of trolling is to create some incentives to 
users to cause adverse reactions. At the same time the «Troll» (trolling initiator) satisfies his demands in self-realization 
and acceptance: «Troll becomes a central element that caused the dispute or any other social conflict». Poor literacy or 
misprint of interlocutor become the main reasons for the trolling for grammar nazi.

Distinctive feature of communications in the public space of social net is the important role of the other users, 
the existence of whom is known and on whom opponents orientate. In this regard, there often appears the flame – 
«the dispute for the dispute» ,i.e. the exchange of messages when the main problem is lost [1].

Generally, verbal aggression behavior of grammar-nazi can be defined as interpersonal hate speech, which is realized 
in a variety of forms of hatred, using the different ways: mockery, provocation, hypocrisy, humiliation, threats, etc. Also 
they created the «execution grammar list», which shows the mistakes for which members of the movement are willing to 
«kill». I think that this list is aimed not to increase the literacy but to show their superiority over others.

Vladimir Pakhomov, chief editor of «Gramota.ru» Internet-portal, says that «grammar-nazi activity is low in 
efficiency. First, the grammar-nazi are people who are intolerant to the slightest deviations from the language norm. And 
any intolerance is seems to me bad. Secondly, for the grammar-nazi language is divided into black and white, right and 
wrong. But it does not happen in the language» [2].

In general, I agree with this statement, it is necessary to fight for the purity of the language, but the grammar-nazi do 
not do it quite right. I believe that it is necessary to fight not only on the Internet, but in real life, like «secret orthography 
police». This organization corrects errors on signs, billboards, outdoor monuments. They find errors and write to the 
organization that had put this inscription. As a rule, after a while the inscription is replaced with the correct one.

To summarize, it should again be emphasized that the fight for the purity of the language should be, but you can not 
do it so radically and aggressively. In general, despite the goal, grammar-nazican not be regarded as a movement, which 
is seriously worried about the language norms. Moreover, the grammar-nazis and their activity is a reflection of trends that 
exist in the contemporary Russian society – a society of high degree of aggressiveness. Just as behavior of grammar-nazi, 
communication in the Russian Internet is characterized by the traits such as aggressiveness, rudeness, disability to listen 
to the interlocutor, the desire not to compromise, the inability to recognize own mistakes.

1. Smirnov F. O. The Art of Communication on the Internet. A Guide. // Moscow, Williams Publ., 2006, p.159
2. Pakhomov V. Grammar Nazi live, thrive and multiply. // «Pravoslaviyei Mir» Internet-portal. URL: http://www.

pravmir.ru/grammar-natsi-zhivut-protsvetayut-i-razmnozhayutsya/
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Modern society, in general, has completely adopted the concept of a market economy. While the whole world is 
enchained by the rules of this game, individual states demonstrate their unwillingness to accept this concept and remain 
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independent of the problems of irrational demand for goods and services, and, as a consequence, irrational production. 
In its turn, the irrationality of production can slow down scientific and technological progress. The article examines this 
particular problem.

Market economy takes into account self-interests of individual subjects, consisting in the intention to maximize the 
results of their economic activity and the use of supply and demand mechanism to deal with major economic tasks [1]. 
The market system is based on the following principles: private property; free pricing; competition. If we assume that 
the market system is a model or scheme, the question then arises over effectiveness of this model. The presence of the 
spontaneity factor presupposes perfectiveness of the scheme.

Subjects of the market economy are households, enterprises and government [2]. It should be noted that this fact is 
common not only to the market economy. However, it is in the market economy that households or, in other words, con-
sumers form the demand for goods and services. Enterprises provide this demand with supply, which is the basic principle 
of market economy system [3]. Most businesses that occupy a certain share of the industry try to be customer-oriented, in 
order to increase demand for their products and earn customer loyalty. It turns out that the volume of goods and services 
that a final consumer receives, depends largely on the preferences of a client, and, more precisely, wishes of the majority 
of consumers.

In accordance with the principle of cause-effect relationship, it can be concluded that preferences of the majority 
of consumers are associated with the strategic development of the society as a whole. Enterprises aim all their efforts 
at customer satisfaction, which in turn sets the direction of scientific and technical progress. Intensity of goods/services 
production will be determinately depending on how much a final customer wants to have a material (or intangible) value. 
This fact, of course, involves research in respective fields that require their part of production facilities.

The question is: what are the main factors influencing consumers’ wishes. Another interpretation of this question 
is: what are the main factors of the demand generated by customers? In this case, we cannot rely on theoretical econom-
ics only. This question has a philosophical basis. Consumers’ needs are directly linked with the desire to enjoy, which 
often runs counter to the concept of survival, as a means of human existence. The irrationality of consumers’ choice is 
determined by hedonistic basis of existence, which is contrary to the goals of society, or, in other words, the goals of 
humankind.

There is an example: some companies produce goods to meet consumer needs only. Instead of producing useful, 
functional and reliable products, manufacturing production is focused on flavor/color/aesthetic form. The most common 
foods have long been so harmful, so their health benefits are out of the question. Nevertheless, all these products are very 
tasty and, besides, have a nice packaging. Clothing in stores is very nice and colorful, but often completely impractical 
and of poor quality. Home appliances and devices have many practical functions today, but their assembly quality and 
service life are far from perfect.

The idea of   rational consumption is not possible, since a great part of consumers, in either event, chooses to maxi-
mize the pleasure instead of survival optimization. The market economy alone is not able to drive the flow of customers’ 
needs in the direction of rational consumption. As a result, we have an abortive research of unclaimed areas.

Even the advanced market economy is unable to provide a rational and pragmatic scientific and technical progress. 
A.S. Eliseev, E.I. Kuznetsova, V.L. Tambovtsev, and other Russian authors have examined various solutions to this prob-
lem in their works.

One solution to this problem is the strengthening of state control in the field of economic relations. The adoption of 
a more optimal and stable economic system can’t provide a solution of the problem, it would rather become a backward 
step. Market economy mechanism is the functioning principle of many states. Today, increasing of state influence over 
economic processes is the most appropriate step. The introduction of restriction and incentive policy for certain areas of 
production will plot the economy a vector for scientific and technical progress. In this situation, the impact of demand on 
supply will be reduced, hence the rationality of production and, as a consequence, consumption will remarkably increase.

1. Eliseev A. S. The modern economy. Tutorial.// Dashkov and Co, 2004, p. 79.
2. Kuzneсova E. I. Money, credit, banks.// Unity-Dana, 2004, p. 112.
3. Tambovсev V. L. Theories of state regulation of economy.// Infra-M, 2010, p. 56.



«АНГЛИЙСКИЙ ЯЗЫК В СФЕРЕ ПРОФЕССИОНАЛЬНОЙ КОММУНИКАЦИИ» 21

Секция 2

ИННОВАЦИИ В НАУКЕ 
И СОВРЕМЕННОЕ ОБЩЕСТВО

Председатель: канд. филол. наук, доцент Е.В. Мусина.
Секретарь: ст. преподаватель Э.И. Мангутова



22 II ВСЕРОССИЙСКАЯ МОЛОДЕЖНАЯ НАУЧНАЯ КОНФЕРЕНЦИЯ

УДК 620

MODERN TECHNOLOGIES OF PROSTHETICS: HOW IT HELPS PEOPLE TO LIVE

Ahmetova L.I.
Scientific advisor: J. O. Tigina, associate professor

(Kazan National Research technical University named after A. N. Tupolev-KAI)

Humans as a biological species which has limbs in accidents, disasters, diseases sometimes tend to lose them. But 
since man has intelligence, and civilization follows the technological path, lost limbs have learned to replace dentures.

At the current stage of development of technical progress and scientific achievements of people with disability have 
a wide range of different capabilities and product range orthopedic industry. Now, in the field of prosthetics, mainly due 
to it development, there has been a surge of new developments and achievements. The main goal, which is trying to reach 
scientists and engineers around the world to realize the artificial product all the functions of a living arm or leg.

The main element that is missing all the development is similar to the real leather for the outer cover. However, it 
is quite likely that soon this problem will be solved by the manufacture of high-grade PU leather – it is now conducted 
experiments for coupling into a single working whole neural tissue and electronic devices.

Not so long ago in the field of prosthetics there was such direction, as «biomechatronics», which is a compound of 
robotics and nerve cells of man. The goal of the research in this direction is the development of artificial limbs that can 
be controlled just by thinking. In addition to creating robotic prosthetics, capable of «dialogue» with the nervous system, 
important is the process of splicing faux module and bones that will allow to do without the prosthesis socket. Experiments 
on the splicing of titanium implants with the skin, muscles and bone tissue are held regularly, and some companies (in 
particular German ESKA Implants with their technology Endo-Exo) had already presented the series development. Based 
on the current level of technology, soon the man who lost a limb can feel like part cyborg...

A prosthetic leg
The most common in actual operation the modules are knee C-Leg of the German firm Otto Bock and the Rheo Knee 

by the Icelandic company Ossur. These devices use hydraulic drive with electric motors that control the microprocessors, 
the software and the battery powering all of the components of the prosthesis.

The knee module C-Leg Otto Bock is the most known to the General public product. C-leg has three modes of 
operation, switching between them using the remote control. According to reports on the website of the manufacturer, 
users of C-Leg is not only thinking about where and how to put an artificial leg when walking (and able to move with an 
average «walking» speed of a healthy person), but even ride bicycles.

And the world's first intelligent prosthetic foot, received in retail stores, became the Proprio Foot prosthesis which 
is able to «think and act for myself». The prosthesis is capable of at a period of 15 steps to calculate features of the gait 
and the load of the owner, as closely as possible to remember «the style master» in the future to adapt to it.

Prosthetichands
Despite the fact that mechanical prostheses have existed for centuries, the limit to their functionality, it seems, 

had long been reached. Therefore, further development is associated with bioelectric prostheses. Such mechanisms have 
in their design the electrodes that reads the current produced by the muscles during their contraction. This data is then 
transmitted to the microprocessor, which by means of commands to the motors causes the prosthesis in action. The 
prosthesis performs the function of rotating the brush, grip and hold objects. While bioelectrical prosthesis allows to use 
such tiny things as ball point pen, spoon, fork, etc.

A prosthetic hand i-LIMB Hand, developed by Touch Bionics, is the latest achievement in cybermedicine. It is 
managed by the intuitive system, which is based on myoelectric technology – sensor in the form of a metal plate in contact 
with the skin, picks up nerve impulses from the muscles. With built-in miniature electric motors I-Limb is able to simulate 
many features inherent in the human hand.

Especially distinguished the SmartHand prosthesis, developed by a group of scientists from six countries (Sweden, 
Denmark, Italy, Iceland, Ireland, Israel). To control the SmartHand uses the nerve endings in the stump of an amputated 
hand. However, this prosthesis is unique in that it is able to simulate not only the movement of the human hand, but also 
to reproduce the feeling of touching the object.

British scientists have managed to splice metal structure of living matter with the help of specially grown human 
tissue. Annual tests on human volunteers showed that the prosthesis of this species survives well, is not rejected by the 
body, and the obvious advantage is that it does not need to be removed, and he doesn't need the sleeve, thus being much 
better connected with the body.

So, analyzing new developments in the production of prostheses and to learn about what literally a miracle dentures 
are already created by scientists and engineers from different countries, we can conclude that the person is not so far from 
the cyborgs of science fiction.
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1. In the past decade, there was a huge boost in advanced technologies. As technologies progress, more and more 
new and unique software programs appear simply because old software programs do not meet the requirements of the 
time. Modern young people use much more technological innovations than the others so they are the ones that dictate the 
way of its evolution.

2. Nowadays, the youth heavily relies on social networks and online communication but social networks are 
far too overloaded extra functions, so the messengers appeared. The messenger is basically a software only for online 
communication with no excessive functions. The most popular ones are Telegram, Skype and WhatsApp.This research 
will dedicate their comparison across main features: functionality, speed of response, design and protection from external 
hacks.

3. The first one, Skype was developed in 2003. Sincethen, there were many new versions but main functions are 
still the same. Skype has dismal design and some troubles with performance but its main features cover up all of that. 
Skype can be used as a chat or file sharing tool. But the main feature is group video or audio calls. Thanks to codecs, used 
in Skype, with stable internet connection the quality of sound will be similar to standard call from mobile or even better 
[3]. Skype available on most platforms and even on TVs and still holds the first spot as the most popular messenger for 
business. Unfortunately, skype is extremely vulnerable to hacks and DDoS attacks and can be easily wiretapped by the 
government structures.

4. WhatsApp was developed in 2009 but grew in popularity in 2012. The program has simple and pleasant design, 
fast performance on mobiles and a lot of functions. It supports group and private chats, file sharing, chat bots, private 
calls that consume only internet traffic, and, the most useful, voice messages. The modern world is in constant motion and 
there is often no time even for small things. It’s much easier to record and immediately send a voice message than to type 
it on your phone. The protection and privacy of conversations in WhatsApp was huge problem and reason of many large 
scandals from the beginning but in the latest versions developers applied end-to-end encryption which in theory might be 
enough to protect information [2].

5. Telegram, the advancedof the three, was developed in 2013 [1]. Asthe main competitor of WhatsApp on mobile 
devices, Telegram has all the necessary functions: private, secret, group chats, voice messages, file sharing and chat bots.
With minimalistic design, additional personalization functions, fastest performance among messengers and reliable hack 
protection, Telegram is set to be the best messenger in foreseeablefuture.

6. The recent statistic among the world show stable dominance of Skype on computers and WhatsApp on mobile 
devices.In Russia, however, Telegram holds the top spot among messengers on mobiles, mainly because of its safety and 
trust of users to developer, Pavel Durov, who created the most popular CIS social network -vk.com.

7. As staticstics show, Telegram is nowhere near the other two in terms of user base, active monthly usersand 
popularity overall. Howewer, while Skype and WhatsApp have stable popularity, their user growth has been decreasing. 
Telegram’s growth has been immense: from start to 100 million users in less than 3 years, which is quite impressive, 
considering that Telegram doesn’t have huge companies like Microsoft and Facebook behind it’s back, nor does he 
have a big advertisement in media or worldwide web. In addition, more and more people start to use telegram as better 
alternative, preferring convenience over popularity of the software. That being said, it means that Telegram is the most 
convenient messenger for youth and, with frequent updates and support from the developers, soon will be as popular as 
WhatsApp and Skype, throwing them off their thrones.

1. https://en.wikipedia.org/wiki/Telegram_(software)
2. https://en.wikipedia.org/wiki/WhatsApp
3. https://en.wikipedia.org/wiki/Skype
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The availability of single-wall carbon nanotubes (SWNT) has fired the imagination of advances in practical 
nanotechnology. The first SWNT with arc discharge between metal containing carbon electrodes were produced with 
modest yield and much later laser vaporization techniques led to high yield (more than 70-90%) of high quality SWNT. 
In addition, progress has been made in synthesizing SWNT with chemical vapor deposition allowing control of the 
diameter with precise positioning on a substrate. Despite the promise, development of the effective processes for a large-
scale production of high quality SWNT required for commercial applications demands a much better understanding and 
control of the microscopic mechanisms. Unfortunately, the complexity of the synthetic procedures has made experimental 
determination of the mechanism very difficult and this complexity has also frustrated the progress in using theory and 
simulation to understand the mechanism of nanotube growth.

Clearly, the presence of transition metals such as NiandCo plays an essential role in producing single-wall 
nanotubes, since eliminating the metals leads only to finite fullerene balls and carbon deposits. Most likely, these metals 
act as isolated single atom catalytic sites since the concentration of the transition metal catalyst in the graphite material 
is quite low (<1%) and the growthtemperature is too high for significant cluster formations. On the other hand, there are 
synergetic effects of two different metals presence. For example, Co combined with BiorPb led to the broadening of the 
range of tube diameters, (with up to 60 Å diameter for Co+Bi) during arc discharge growth. Moreover, the yield of SWNT 
for the Ni+CoandNi+Pt bimetallic catalyst improves the production by 10-100 times. However, the role played by the 
metal remains quite uncertain, making it difficult to optimize the catalyst (metaland conditions).

Manymechanismshavebeensuggestedbutnoneexplainsthemostsalientobservations fromtheexperiments, namely:
(1) the catalytic efficiency of different metals has the orderNi>Co>>Pt>>Cu and
(2) the bimetallic catalysts such as Ni+Co produce 10-100 times than the yield of either Co or Ni alone, in the order 

Ni+Co>Ni+Pt>>Co+Cu and Ni+Co>Ni+Fe~Ni>>Fe
We consider that the metal atoms would bind most strongly to the exposed edge ora growing tube (or ball), which 

is highly active with isolated sp2radical sites containing destabilized pi bonds (1,2 benzyne type) in the plane.
To serve as a catalyst for growth with defect repair, the metal atom(s) would need to be sufficiently mobile to locate 

the defects associated with growth.
Based on this simple atwo-stage mechanism dominated by a nucleation stage and a defect repairing a growth stage 

with migration, we’ve developed a simple computational test for distinguishing the effectiveness of different metals.
We assume that the number of nanotube is determined by the efficiency of the nucleation stage, while the length 

of the nanotubes is determined by the effectiveness of the catalytic growth and repair stage. Both stages affect the yield 
of nanotubes. This suggests that improvement of yield for bimetallic catalysts may arise because one metal may be good 
at catalyzing nucleation (and may not be good for growth) while the other catalyst may be good for growth (while not so 
good for nucleation). Thus, mixing of these two catalysts can optimize both processes for maximum yield.

Testing these ideas we’ve carried out QM/MM (Quantum Mechanics combined with Molecular Mechanics) 
calculations for SWNT with a catalytic atom attached to the edge. To examine the nucleation stage we considered a 
carbon ring cluster with 20 carbon atoms and a bound catalytic atom, fully optimized at the level of Density Functional 
Theory (DFT). To examine the growth stage we considered a catalytic atom attached to a short carbon nanotube in 
which~27atoms near the metal are described with QM while another ~138 carbon atoms are described using the Dreiding 
force field.

Although there is less data about bimetallic catalysts for nanotube growth, our predictions lead exactly to the 
sequence: Ni+Co>Ni+Pt>Ni>Ni+Cu established experimentally in reference and the sequence Ni+Co>Ni+Fe~Ni>>Fe 
established experimentally in reference (we find that Ni+Fe should be slightly better than Ni alone, but the experiments 
report that they are similar). Indeed an experiment shows that Ni+Cr is more efficient than Ni alone for arc discharge 
growth of carbon nanotubes. But no experiments have been reported for the combinations Ni+Mo,Fe+Mo and Co+Mo 
that we expected to be the best catalysts. Some chemical vapor deposition (CVD) did find that Mo impurities enhance they 
ield of nanotube combined with Fe or Co. On the other hand our predicted preferences for different metals are reasonably 
consistent with CVD experiments, suggesting that there may be similar processes in both growth situations.

In summary, we propose a reasonable catalytic mechanism for the growth of carbon nanotubes that explains the 
observations on both monometallic and bimetallic catalytic effects on the basis of steps based on atomistic quantum 
calculations. Thus our a two stage mechanism explains that the monometallic catalytic efficiency is in the sequence: 
Ni>Co>Pt>>Cu and also explains that the bimetallic catalytic efficiency is sequenced as: Ni+ Co>Ni+Pt>Ni>Ni+Cu. 
These results are agreed with experiment. In addition we used a two-stage mechanism to present several systems not 
previously studied. We came to conclusion that Ni+Mo and Cr+Ni should be even more efficient than the current catalysts 
and that Fe+Mo and Co+Mo might also be good catalysts.
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Fig. 1. (a) Effects of Li-doping concentration on the mass hydrogen storage capacity under various pressures. 
ILD =10 A°. (b) Binding energy per Li atom under various Li-doping concentrations. Keys in (b) square = equilibrium 

interlayer distance; circle = interlayer distance 8 A°; triangle = interlayerdistance 10 A°. The zero energy reference 
responds to pure graphite crystal and pure Li metal

1. Crystalline Ropes of Metallic Carbon Nanotubes. Science, New Series, Vol. 273, No. 5274 (Jul. 26, 1996), pp. 
483-487

2. Direct Synthesis of Long Single-Walled Carbon Nanotube Strands Direct Synthesis of Long Single Walled 
Carbon Nanotube Strands. H. W. Zhu, C. L. Xu, D. H. Wu, B. Q. Wei, R. Vajtai, P. M. Ajayan. Retrieved from «http://
cubist.cs.washington.edu/wiki/index.php/Csep590a-c»
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The topic of our research is «The latest creation of radio-electronic systems in automobile manufacturing»
Radio-electronic means are the technical means for transmitting and receiving radio waves. They are used in vari-

ous areas. In this work we are going to consider the latest automobile radio-electronic applications the military field. The 
topic is quite relevant especially for our country because of the volatile situation in the world.

The Russian system of radio – electronic warfare is the best all over the world. They go astray missiles and cause 
the enemy to fire on their own. In Russia there are modern REW complexes such as: «Krasucha-2», «Rtut-БМ» «Moskva 
1» and many others.

The Complex «Krasucha-4» interferes and completely closes radar detection of objects. It is able to instantly dis-
able the electronics of any aircraft and any «smart» missiles.

The main purpose of the station «Rtut-BМ» is to protect people and equipment from the fi re of artillery ammuni-М» is to protect people and equipment from the fi re of artillery ammuni-» is to protect people and equipment from the fire of artillery ammuni-
tion, equipped with a fuzewithin a radius of 50 hectares.

«Moskva-1» is the system which scans the airspace and when it finds the enemy technique it transmits the received 
data REW facilities for neutralization purposes. «Moskva-1» operates in passive radar – and captures the intrinsic emis-
sion objectives, while remaining invisible to the enemy.

And this is not the whole list of electronic warfare, usedby the Russian Armed Forces. Of course the topic is not 
new and it is difficult to dedicate some novelty from it, but we tried to consider the latest technologies used by the Russian 
Armed Forces and made the list of the top safest and frequently sued ones for the defense of our country

1. http://fishki.net/1642231-sistemy-rjeb-rossii-ili-v-chem-my-operezhaem-amerikancev.html (дата обращения: 
11.11.2016)

2. http://army-news.ru/2015/08/vpervye-na-maks-2015-pokazan-ves-kompleks-sistem-reb/ (дата обращения: 
26.10.2016)

has made experimental determination of the mechanism very difficult and this complexity has also frustrated the 
progress in using theory and simulation to understand the mechanism of nanotube growth. 

Clearly, the presence of transition metals such as NiandCo plays an essential role in producing single-wall 
nanotubes, since eliminating the metals leads only to finite fullerene  balls and carbon deposits. Most likely, these metals 
act as isolated single atom catalytic sites since the concentration of the transition metal catalyst in the graphite material is 
quite low (<1%) and the growthtemperature is too high for significant cluster formations. On the other hand, there are 
synergetic effects of two different metals presence. For example, Co combined with BiorPb led to the broadening of the 
range of tube diameters, (with up to 60 Å diameter for Co+Bi) during arc discharge growth. Moreover, the yield of 
SWNT for the Ni+CoandNi+Pt bimetallic catalyst improves the production by 10-100 times. However, the role played by 
the metal remains quite uncertain, making it difficult to optimize the catalyst (metaland conditions). 

Manymechanismshavebeensuggestedbutnoneexplainsthemostsalientobservations fromtheexperiments, namely: 
(1) the catalytic efficiency of different metals has the orderNi>Co>>Pt>>Cu and 
(2) the bimetallic catalysts such as Ni+Co produce 10-100 times than the yield of either Co or Ni alone, in the 

order Ni+Co>Ni+Pt>>Co+Cu and Ni+Co>Ni+Fe~Ni>>Fe  
We consider that the metal atoms would bind most strongly to the exposed edge ora growing tube (or ball), which 

is highly active with isolated sp2radical sites containing destabilized pi bonds (1,2 benzyne type) in the plane. 
To serve as a catalyst for growth with defect repair, the metal atom(s) would need to be sufficiently mobile to 

locate the defects associated with growth. 
 Based on this simple a two-stage mechanism dominated by a nucleation stage and a defect repairing a growth 

stage with migration, we‘ve developed a simple computational test for distinguishing the effectiveness of different metals. 
We assume that the number of nanotube is determined by the efficiency of the nucleation stage, while the length of 

the nanotubes is determined by the effectiveness of the catalytic growth and repair stage. Both stages affect the yield of 
nanotubes. This suggests that improvement of yield for bimetallic catalysts may arise because one metal may be good at 
catalyzing nucleation (and may not be good for growth) while the other catalyst may be good for growth (while not so 
good for nucleation). Thus, mixing of these two catalysts can optimize both processes for maximum yield. 

Testing these ideas we‘ve carried out QM/MM (Quantum Mechanics combined with Molecular Mechanics) 
calculations for SWNT with a catalytic atom attached to the edge. To examine the nucleation stage we considered a 
carbon ring cluster with 20 carbon atoms and a bound catalytic atom, fully optimized at the level of Density Functional 
Theory (DFT). To examine the growth stage we considered a catalytic atom attached to a short carbon nanotube in 
which~27atoms near the metal are described with QM while another ~138 carbon atoms are described using the Dreiding 
force field. 

Although there is less data about bimetallic catalysts for nanotube growth, our predictions lead exactly to the 
sequence: Ni+Co>Ni+Pt>Ni>Ni+Cu established experimentally in reference and the sequence Ni+Co>Ni+Fe~Ni>>Fe 
established experimentally in reference (we find that Ni+Fe should be slightly better than Ni alone, but the experiments 
report that they are similar). Indeed an experiment shows that Ni+Cr is more efficient than Ni alone for arc discharge 
growth of carbon nanotubes. But no experiments have been reported for the combinations Ni+Mo,Fe+Mo and Co+Mo 
that we expected to be the best catalysts. Some chemical vapor deposition (CVD) did find that Mo impurities enhance 
they ield of nanotube combined with Fe or Co. On the other hand our predicted preferences for different metals are 
reasonably consistent with CVD experiments, suggesting that there may be similar processes in both growth situations. 

In summary, we propose a reasonable catalytic mechanism for the growth of carbon nanotubes that explains the 
observations on both monometallic and bimetallic catalytic effects on the basis of steps based on atomistic quantum 
calculations. Thus our a two stage mechanism explains that the monometallic catalytic efficiency is in the sequence: 
Ni>Co>Pt>>Cu and also explains that the bimetallic catalytic efficiency is sequenced as: Ni+ Co>Ni+Pt>Ni>Ni+Cu. 
These results are agreed with experiment. In addition we used a two-stage mechanism to present several systems not 
previously studied. We came to conclusion that Ni+Mo and Cr+Ni should be even more efficient than the current 
catalysts and that Fe+Mo and Co+Mo might also be good catalysts. 
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pressures.  ILD =10 A° . (b) Binding energy per Li atom under various Li -doping concentrations. Keys in 
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The concept of the Internet of Things was born in the 21st century, when people started mastering the world wide 
web united physical objects («things»). Now under the Internet of Things is referred to as the concept of computer 
networks of physical objects equipped with built-in technologies to communicate with each other or with the external 
environment. Nowadays, The Internet of things (or IoT) is the internetworking of physical devices, vehicles (also referred 
to as «connected devices» and «smart devices»), buildings and other items – equipped with electronics, software, sensors, 
actuators, and network connectivity that enable these objects to collect and exchange data.

Most of us are familiar with the term «smart house», but no one thought that in the heart of these technologies 
there is the concept of «the Internet of Things». Also, this concept can be used in manufacturing, for example, of smart 
temperature and humidity sensors, etc.

Nowadays, the Internet of Things has been widely spread in health care settings (Fig. 1).
Florida Hospital Celebration Health for five years actively has used badges that allow to monitor the movements of 

medical staff and patients at the clinic. Also, people who came to the hospital to visit parents or friends can always look 
at the electronic scoreboard and find out where he or she is [1].

Some clinics fix badges on medical inventory, for example, on defibrillators, infusion pumps and wheelchairs, and 
it helps to find them.

One of the most interesting developments in the field of medicine it is a «smart box for drugs». Adhere Tech 
Company invented the box for medicines, which sends a message to remind people to take drugs. The sensors monitor 
when medicines are taken out of the box. If this does not happen at the appointed time, the box starts flashing and beeping. 
Simultaneously, the patient receives a message or phone call with a reminder. In this case the person is invited to indicate 
the reason why he has missed the reception. The data are sent to a physician and to the researchers anonymously [1].

Smart pills and connected monitoring patches are already available, highlighting the life-saving potential of IoT, 
and many people are already strapping smart watches or fitness bands to their wrists to track their steps or heartbeat while 
on a run.

There is also a category of devices allowing the physician to remotely communicate with patients. For example, 
«Smart Scales» allow to control the patient’s weight and at the same moment to send data to the attending physician. 
Development of telemedicine is also one of the areas of the Internet of Things. Such novelties significantly simplify the 
work of professionals and allow to provide medical care in remote areas [2].

Fig. 1. Example of «smart» device application in medicine

In conclusion I can say that these smart devises are only small part of the Internet of Things on the market. It 
includes consumer smart devices for use in the medical field, ranging from hearing aids, portable terminals and pulse 
sensors to automatic medicine dispensers, as well as devices controlling the state of the user during sport workouts. In 
the nearest future it is expected that the number of smart devices will be growing on the market of M2M technologies.

1. [Web resource] 30 innovation ideas in Medicine. URL: www lifehaker ru.
2. [Web resource] Internet of Things. URL: Www evercare ru.
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Asynchronous communication systems are now in widespread use in communication. They are not synchronized, 
i.e. any subscriber can establish communication at any given time. All channel signals sc are transmitted in the same 
frequency band and with any time offset relative to each other. Signals are received and processed properly only when 
they are orthogonal: 
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It has been proved, that orthogonality is observed without synchronization only when     , in this case signal 
samples become independent for any offset. 

Special wideband signals were created. They are relatively equal to white Gaussian noise and approximately 
orthogonal. 
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According to GOST 51317.1.5-2009 the term ultra-wideband means: a signal or waveform with percentage 
bandwidth value      

         
 (         )  or with frequency bandwidth ratio         

   . 
UWB signals in 3 to 10 GHz frequency range are used according to the following standards:  
1) IEEE 802.15.6 is the standard that takes into account the aspect of radiowave propagation inside a human body. 
2) IEEE 802.15.4a is the standard which specifies the physical layer and media access control for low-rate 

wireless personal area networks (LR-WPANs). 
Two types of signals with identical amplitude-frequency response are used. They are chirp and sync signals. 

A chirp is a signal which is filled with a linear frequency modulated oscillation over time. 
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i.e. any subscriber can establish communication at any given time. All channel signals sc are transmitted in the same 
frequency band and with any time offset relative to each other. Signals are received and processed properly only when 
they are orthogonal: 
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It has been proved, that orthogonality is observed without synchronization only when     , in this case signal 
samples become independent for any offset. 

Special wideband signals were created. They are relatively equal to white Gaussian noise and approximately 
orthogonal. 
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According to GOST 51317.1.5-2009 the term ultra-wideband means: a signal or waveform with percentage 
bandwidth value      
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UWB signals in 3 to 10 GHz frequency range are used according to the following standards:  
1) IEEE 802.15.6 is the standard that takes into account the aspect of radiowave propagation inside a human body. 
2) IEEE 802.15.4a is the standard which specifies the physical layer and media access control for low-rate 

wireless personal area networks (LR-WPANs). 
Two types of signals with identical amplitude-frequency response are used. They are chirp and sync signals. 

A chirp is a signal which is filled with a linear frequency modulated oscillation over time. 
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to indicate the reason why he has missed the reception. The data are sent to a physician and to the researchers 
anonymously. [1] 

Smart pills and connected monitoring patches are already available, highlighting the life-saving potential of IoT, 
and many people are already strapping smart watches or fitness bands to their wrists to track their steps or heartbeat 
while on a run. 

There is also a category of devices allowing the physician to remotely communicate with patients. For example, 
"Smart Scales" allow to control the patient‘s weight and at the same moment to send data to the attending physician. 
Development of telemedicine is also one of the areas of the Internet of Things. Such novelties significantly simplify the 
work of professionals and allow to provide medical care in remote areas. [2]  

 
Figure 1 – Example of «smart» device application in medicine 

In conclusion I can say that these smart devises are only small part of the Internet of Things on the market. It 
includes consumer smart devices for use in the medical field, ranging from hearing aids, portable terminals and pulse 
sensors to automatic medicine dispensers, as well as devices controlling the state of the user during sport workouts. In 
the nearest future it is expected that the number of smart devices will be growing on the market of M2M technologies. 
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It is deduced from experiments, that corrections for ground reflections at frequencies higher than 1GHz have minor 

addition and can be neglected. However, when calculating propagation coefficient for frequencies lower than 1GHz 
such reflections must be taken into account. 

All measurements must be carried out in a free space room with constant reflections, gains and losses. A 0.8-meter 
high table has a nonconductive surface equal to device‘s dimensions. This device is rotated horizontally and vertically 
on every target frequency. The maximum level must be found first and then all reflections, gains and losses must be 
calculated. 
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UWB systems have the following distinctive features (compared to conventional systems): 
1) The bandwidth of UWB emission includes bandwidths which are used by some conventional 

radiocommunication systems; 
2) UWB systems are mostly used in urban areas. Therefore, when calculating UWB emission theoretically, it is 

acceptable to use the two ray model of radiowave propagation; calculation of the conventional system requires 
multipath propagation; 

3) UWB technology devices can be disposed close to each other, when utilization of traditional systems is limited 
by sanitary regulations; 

4) Operation radius of UWB is short, conventional systems‘ radius depends on the type of locality; 
5) UWB devices operate without protection against electromagnetic interference and their electromagnetic 

compatibility is higher than in conventional devices; 
6) Working power levels are lower than the level of white Gaussian noise. Thus, the bandwidth of such systems is 

calculated at the level of -10 dB (0.1Pmax), while conventional signals‘ bandwidth is calculated at the level of -3dB 
.  √     / and their power level is significantly higher than the level of WGN. 

Recommendations on UWB system optimum utilization: 
1) In the fixed networks, a transmitter reads transmission medium in order to prevent collisions. In 

radiocommunication, a busy hour call can be blocked if the exchange load exceeds the highest probable load. UWB 
systems do not have such problem, but they operate only in a small territory. 

2) It is better to use fixed and wireless systems together in large offices, without changing all fixed 
communication for wireless systems.  
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Spectral regions for the unlicensed use are given in the following table:

Country Banwidth, GHz Maximum power spectral density 
of transceiver, dBm/MHz

U.S. 3.1…10.6 -41.3
Russia 6…8.1 -47

8.625…9.150 -47
9.150…10.6 -45
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Abstract. According to the norms АП23 designed power supply for light aircraft. The analysis of the load data. 
Solved the problem of isolation of generators.
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Onboard energy systems provide performance of the main functional systems of the aircraft, engine and avionics.
The reliability of the electricity system is a major factor in flight safety of the aircraft. For reliability of operation 

and improve survivability of the onboard power supply system of the aircraft include a complex of measures: use primary 
and backup power sources. The main sources of electricity supply the needs of normal flight conditions. If there is 
insufficient capacity or malfunction of the main sources of the consumers are powered from the backup power supply of 
the aircraft. Emergency sources of power provide electricity only vital systems of the aircraft(the consumers of the first 
category), without which it is impossible to carry out the continued operation and safe completion of the flight.

Electricity starts with the main power source of the aircraft, which is the generator. Requirements to systems for 
generating formulated in paragraph 23.1351(C) AP 23:

(c) generating System. If the power supply system feeds vital for flight safety of the receivers of electric power, the 
plane should be installed at least one generator.

In addition:
(1) each generator needs a long time to provide returns to its nominal continuous power;
(2) the instrument regulating the voltage of the generator should ensure the power output of the generator within 

the established limits;
(3) must be equipped with automatic means that will prevent damage to any generator and the threat to the electric 

system of the aircraft in the case of the flow of reverse current. Should also be provided with means designed to disconnect 
the generator from the battery and from other generators

(4) must be supplied, providing an immediate alarm to the crew about the failure of any generator; and
(5) each generator must have a means of surge protection, constructed and installed in such a way as to prevent 

damage to the electrical system or powered the system equipment in overvoltage of the generator [1].
Not less important element of power supply system is the battery (battery). The main task of the battery is engine 

starting. Also, it is a primary source of backup power on Board, able to compensate for lack of power and smooth out 
power surges generator. Requirements battery formed in paragraph 23.1353 (a) AP 23.

Conversion of mechanical energy into electrical energy is carried out mainly with synchronous generators [2]. The 
performance characteristics of the synchronous generator is evaluated by its characteristics, most important of which are 
characteristics of no-load three-phase short circuit, inductive load , external and regulation [3]. Usually, synchronous 
generators and motors are operated with nominal power factor cos φ = 0,8...0,9 [4]. The nature of the load determines the 
kind and distinction of the external characteristics of the synchronous generators are represented in Fig. 1 [5].

Fig. 1. The external characteristics of the synchronous generator

The aircraft for which designed power supply system, equipped with two engines, each of which uses two different 
generator rated power: P12W250 12B 25A (250W), the main and F3A-P12W600 12B 42A (600 W) – optional. Main 
generator single-phase alternating current, the built-in engine, equipped with external rectifier-regulator. Additional 
generator automotive type – three-phase with built-in rectifier and IC voltage regulator.

In the design of system structure the generation task was that when the abnormal operation of the best use more 
than twice the reserve capacity.

Work right and refuse the left for more alternator or, on the contrary, when working correctly, the left and right of a 
fault the circuit should connect the left or right bus, respectively, to charge and provide electricity to the onboard network 
of the aircraft.
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To implement this feature in the diagram is connected to the device junction in-vehicle networks (garrison DJVN). 
Garrison DJVN is designed to automatically connect/disconnect the second battery to the electrical system and 
decoupling it from the main. 

This device measures the voltage of the right and left of the battery and discharging below 12,8 connect additional 
bus for charging the battery. Garrison DJVN is a power relay with an integrated microcontroller. Equipped with a 
sealed connector (type "Super Seal"), the relevant IP67. Power supply diagram is shown in Fig. 2. 

 
Fig. 2. Power supply diagram of a light aircraft. 

In this work, the developed scheme of power supply of a light aircraft with redundant advising AP 23. The scheme 
automatically determines the fault of the left or right side of the network and connects additional. The system performed 
a forced inclusion case of failure of automation. 
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Nanotechnology is a rapidly developing science that has great perspectives in different fields. It has a great influence 
on communication too. One of the interesting examples of communication at the nanoscale is molecular communication.

This approach can prevent from some diseases before they occur or go progressing. Many problems of medicine 
can be solved by molecular communication.

Molecular communication aims to develop controllable systems that can transmit biochemical information such as 
phenomena and status of living organisms.

Although molecular communication is slow speed, short ranged, it has unique communication features including 
low energy-consumption, high compatibility with biological systems.

One example of molecular information transportation: motor proteins transport cargoes almost exactly to their 
destinations. This approach is characterised by the using of the free diffusion.
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Molecular communication system makes it possible to diagnose diseases by analysing biomolecules in a drop of 
sweat or blood using a «biochip mobile phone».

In spite of the fact that this is a young field it has crucial importance for mankind.

1. NTT DOCOMO Technical Journal Vol.10 No.3
2. M. G. L. van den Heuvel and C. Dekker: «Motor Proteins at work for Nanotechnology», Science, Vol.317, 

pp.333-336, Jul. 2007
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The article is devoted to the problem of foreign language learning in the military schools of the United States of 
America. Considering the political situation in the present day world we find it interesting and important to view the 
situation, connected to the foreign language learning of American militaries. So, the aim of this research is to study and 
analyze the state and results of foreign language learning in the high military schools of the USA.

The Defense Language Institute Foreign Language Center (DLIFLC) is one of the best schools of foreign languages 
in the United States of America. It is part of the Army Training and Doctrine Command of the USA. The institute provides 
instruction in more than twenty languages, among them are: French, Spanish, Indonesian, Hebrew, Persian Farsi, Russian, 
Tagalog, Urdu, Modern Standard Arabic, Arabic–Egyptian, Arabic–Iraqi, Arabic–Levantine, Arabic–Sudanese, Chinese 
Mandarin, Japanese, Korean, Pashto.

The institute works with students every week and they have seven hours of classes a day. Students should spend 
several hours for homework every day. The length of courses is different: from 26 to 64 weeks, it depends on the difficulty 
of the language which students learn.

The Defense Language Institute Foreign Language Center is a multi-service school, it is for active components 
and reserve, military students from foreign countries, and civilian personnel, that works in the federal government and 
different law enforcement agencies.

Nowadays about 3500 soldiers, marines, sailors, airmen, members of Department of Defense and State use facilities 
of the center. A person must belong to the Armed Forces to attend The Defense language institute or he should be 
sponsored by some government agency.

Students are taught by more than 1800 instructors who are highly educated. About 98% of DLIFLC students are 
native speakers of the languages which they teach. Faculty makes classroom instruction, writes different course materials, 
designs the Defense Language Proficiency Test and besides conducts various types of research.

The Foreign Language Center has designed a special program which consists of the following: students stay one 
day or two in an isolated environment with their instructors, during this practice it is forbidden to speak English. This is 
done to advance their knowledge in some language. The facility has kitchen equipment and sleeping quarters, the program 
include real-world exercises, from buying food and different cloths at a shop or a market to going through customs, or 
reserving a hotel room. The Defense Language Institute Foreign Language Center sends some students on a month in-
country immersion to the countries the language of which they study, e.g., Korea or Morocco.

DLIFLC organises Language Training Detachments places at more than twenty locations at home and abroad. 
Instructors at these sites are usually from the institute’s home base.

There are different categories of languages, length of the course depends on it.
Category I and II languages, there are 36 week-long courses. These languages are:
– Spanish
– French
– Indonesian
Category III languages – 48 week-long courses. They include:
– Russian
– Hebrew
– Tagalog
– Persian Farsi
– Urdu
Category IV languages are taught at 64 week-long courses. These are the following languages:
– Modern Standard Arabic
– Arabic–Levantine



32 II ВСЕРОССИЙСКАЯ МОЛОДЕЖНАЯ НАУЧНАЯ КОНФЕРЕНЦИЯ

– Arabic–Sudanese
– Arabic–Egyptian
– Arabic–Iraqi
– Japanese
– Korean
– ChineseMandarin
– Pashto.
There exists the Foreign Area Officer (FAO) Program Office, which is situated in the historic center of Weckerling 

on the Presidio of Monterey in California. The aim of this Program Office is to supervise the training and professional 
development of those U.S. Army officers who are newly-assessed during their language training at the Foreign Language 
Center. The Program Office is to plan and execute the annual Joint Foreign Area Officer Course and to manage the 
Weckerling Center as a site of maintaining meetings and conferences.

As for army Foreign area officers they are soldiers who are to provide leadership and expertise, advise senior 
officers as experts in some region and offer unique fighting competencies.

FAOs of the U.S. Army are selected and trained specially, they are political and military specialists who are 
regionally-focused. These specialists possess a combination of regional expertise and strategy. They develop different 
kinds of awareness (political, sociological, cultural, geographic, economic, etc.) and proficiency in at least one of the 
foreign languages in the region they are specified. These officers usually function as a military attaché, sometimes they 
can serve as security assistance officers, in other cases they are political-military planners, etc. Besides, they provide a 
role of a political and military planner in the Office of the Secretary of Defense, the Army Staff, the Joint Staff or in other 
agencies of the Department of Defense. Furthermore they can serve as specialists of arms control, country desk officers, 
personal officers of exchange program. The responsibilities of Foreign Area Officers are varied. They help and give 
advice to senior leaders on different issues – political and military – and ways of building relations with other nations, 
they provide cultural and social expertise, maintain relationships with leaders of foreign countries, develop security plans, 
report on national or regional military, political, and economic information to the Government of the United States of 
America.

Students of the Defense Language Institute Foreign Language Center go to classes in military uniform of the branch 
of service they belong to, they have special physical training to correspond the standards of their service. The commanders 
of their military service should be sure that their service members are active, reserve, and National guard components, 
study the Warrior tasks and drills which are necessary to perform their military mission. But every commander remembers 
that the main mission of students is language acquisition.

The Defense Language Institute Foreign Language Center is a joint-service institute, it balances between the 
military training and language education. Their commanders ensure that their service members know well the warrior 
ethos, values of service, follow discipline and have necessary skills. The Foreign Language Center should support their 
efforts using resources, correct plans and coordination. Students take part in special events and command ceremonies, that 
enriches their understanding of military service.

Students spend much time studying, but they find time for different types of work, e.g. volunteer work. Students 
clean local beaches and park areas, take part in the Monterey Special Olympics, help disabled military veterans partake 
in the annual Wheelchair Salmon Derby. The Defense Language Institute Foreign Language Center prepares language 
specialists who are confident of the environment.

The Defense Language Institute Foreign Language Center is a special language military center.
Westpoint as a high military school also teaches languages in the Department of Foreign Languages.
The main mission of the Department of Foreign Languages is to educate, train and inspire cadets in developing 

foreign language, cultural, regional competencies. These competencies enhance their service as officers in the Army of 
the United States. They teach different languages, among them: Arabic, Chinese, French, German, Persian, Portuguese, 
Russian, Spanish.

Except working in the classroom students have various abroad programs which are a semester long. Students travel 
abroad and study there in summer or during a semester.

As we see language immersion in military institutions of the United States of America is very deep. Language 
schools offer international training. Besides the important part of training is service education.

1. DefenseLanguageInstituteForeignLanguageCenter. About. Режим доступа: URL: http://www.dliflc.edu/about/
2. DepartmentofForeignLanguages. Westpoint. Режим доступа: URL: http://www.westpoint.edu/dfl/SitePages/

About.aspx
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IT sector remains one of the most popular and promising in terms of employability, entrepreneurship and investment. 
Information technologieshavechanged, from a purely technical discipline to the strategic businessdirectionover the past 
few years. They attract more people aspiring to success and recognition, especially those who studyto get programmer 
diploma. We single out a couple of problems in the field of IT and highlight the views of experts to these problems.

Cloud technologies and mobile solutions
Speaking about the forecast for the development of IT-market in Russia in 2016, the experts agreed that despite the 

crisis, the industry as a whole is going to grow. Among the main trends the further development of cloud technologies 
and increasing share of mobile solutions in the structure of IT-companies and corporate environment as a whole has been 
noted.

Optimization anywhere and everywhere
The experts paid their attention to the fact that in 2016 the policy of many IT-companies will be focused on cost 

optimization.Iit will concern not only business processes as a whole, but also complete staff of qualified employees.
Increased competition in the labour market
Speaking about the theme of demand for Russian IT specialists, experts note that the domestic IT-industry, without 

any doubt, falls far short of European, American and Chinese demand in terms of technology. While Russian programmers 
are in high demand at the international level, the timeof the export of the best Russian minds to Silicon Valley have passed. 
The future belongs to modern platforms training new programmers at a very high level. The topic of crowdsourcing 
for the regions, both in the b2b and b2csegments will be popular. This trend now seems very promising due to the high 
mobility of professionals, the development of technologies and geolocationand competentcreating ofteamworks.

Industry experts also pointed out that, among other things in 2016 will be marked:
• increasing attention to information security;
• developmentof 3D-printing;
• new developments in the field of artificial intelligence software;
• the development of distance and online education specialists in IT-sphere;
• even greater separation of the consumer market into public and private;
• the development of the Internet.
Based on these opinions, we see that the IT industry will be in demand in the nearest future.

1. http://dailymoneyexpert.ru/how-to-save/2015/12/28/it-rynok-v-2016-godu-4692.html
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1. Topicality and problem statement
The research was carried out in the State institute of applied optics. For the ultraviolet (UV) direction finders of 

aircraft defense systems we make «solar-blind» UV-filters. According to the technical specification we need to provide 
no more than 20% transmission at wavelengths less than 285 nm and suppress an unwanted radiation in the range of 290- 
800 nm up to less than 10-7% and in the range of 800-1000 nm up to 10-2%.

A great interest in the UV region of the spectrum is due to the fact that both in the atmosphere and on the surface 
of the earth virtually there are no natural sources of radiation with a wavelength below 285 nm. Therefore, if you select 
from the entire range only a portion of the UV range, the emitting objects in this range will be well detected by the device, 
which will significantly reduce the number of false positives.

2. The solution of the problem
Suppressing residual radiation (background) in a wide range of 290-1000 nm as well as in itself is a rather difficult 

task, and obtaining the required values in 10-7 complicates it respectively. The process of making the material highly 
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transparent to the UV region includes hafnium oxide (HfO2) and silicon oxide II (SiO2). They have internal stresses of 
opposite signs, and it is necessary to prevent delamination of the coating.

As the substrate for maximum transmission at wavelengths less than 285 nm is used, quartz glass optical KU-1 with 
a refractive index (n) equals to 1.45.

Inhibition of undesired radiation is made by means of interference mirrors.
The width of the mirrors HfO2 and SiO2 at the level of 0.04% in the short part of the predetermined area background 

suppression is approximately 40 nm, and in along-wave one is about 90-100 nm. Therefore, to cover the areaequal 300-
1000 nm, we would need at least 9 mirrors, and according to the background of 10-7 this number might be doubled or even 
tripled.

To exclude the application of such a large number of mirrors one must use colored optical glass.
Now the task is greatly simplified and it is necessary to suppress the only two regions of 300-400 nm and 650- 

800 nm, which is performed in all three mirrors in the ranges: 300-350 nm, 350-400 nm, 650-780 nm.
In the vacuum system «Balzers BAK 600 we produce mirrors to cover areas of 350-400 nm, and 650-780 nm.
3. Results
The result of work is a UV filter with a spectral response is shown in Fig. 1.

Fig. 1. The spectral characteristics of the UV filter

Our work allowed to obtain transmission in the spectral region shorter than 285 nm and less than 20%, and the 
residual transmission in the 290-800 nm spectral region is less than 10-7%.

Currently, work is underway to improve the manufacturing processes of the filter, as well as to enhance their 
performance on the transmission and absorption of residual radiation.
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At present one of the most important tasks of electro energetic is increasing of transmission capacity, because it 
determines the efficiency of electric power systems (EPS). Increasing of the maximum power, which is transferred 
through the line, can be achieved with help of series compensation device. In turn, the connection of series 
compensation into line can cause fault activation of relay protection and automation of line, which will lead to 
decreasing of electric reliability of consumers. 

Transmission line series compensation increases power transfer capability and improves power system stability. 
The capacitive reactance XC is typically from 25 percent to 75 percent of the line inductive reactance XL. [1] Series 
capacitors may be installed at one or both line ends.  
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At present one of the most important tasks of electro energetic is increasing of transmission capacity, because 
it determines the efficiency of electric power systems (EPS). Increasing of the maximum power, which is transferred 
through the line, can be achieved with help of series compensation device. In turn, the connection of series compensation 
into line can cause fault activation of relay protection and automation of line, which will lead to decreasing of electric 
reliability of consumers.

Transmission line series compensation increases power transfer capability and improves power system stability. 
The capacitive reactance XC is typically from 25 percent to 75 percent of the line inductive reactance XL [1]. Series 
capacitors may be installed at one or both line ends.

Fig. 1. Three-phase fault condition on a series compensated line

Faults electrically close to series capacitors can lead to voltage and or current inversions where the phase angle 
changes by 180 degrees. [2] When the impedance between a relay and a fault is capacitive, the local voltage at the relay 
may invert depending on the relative magnitude of other system impedances. The diagram in Figure 1 presents a fault 
condition on a series compensated line between Вus В and Bus C.

Fig. 2. The block diagram of the test apparatus
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Using of hardware-software complex RTDS and simulating different types of electric power systems in run-time 
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assess the various modes of operation of the system and to check the accuracy of the choice of tripping distance 
protection parameters. 
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The family of the MS-21 planes includes two MS models 21-300 and MS 21-200 having high extent of unification 
and from 165 to 211 and more passengers expected transportation in economy class.

Planes of the MS-21 family are intended for near and medium-haul airlines. In inside of the plane installation 
of passenger chairs of different width is possible, and side compartments have a modular design. The MS-21 plane is 
designed taking into account the growing requirements to comfort and will be equipped with the advanced onboard 
equipment according to the high standard of reliability and safety, which is achieved by application in an airplane structure 
of a complex of innovative solutions. The program is implemented on the basis of broad international cooperation with 
participation of the leading world companies. MS-21 will allow to cut direct operating expenses of airlines on 12-15 
percent. MS-21 will meet perspective environmental standards, to have high fuel profitability and low noise level

The modern onboard equipment will ensure the maximum safety of operation of MS-21. All onboard systems 
of the plane are coordinated in the uniform integrated complex. Thanks to it the crew and land services quickly obtain 
information on a condition of plane systems.

Reservoir of cargo sections of MS-21 can provide the requirements of any air carriers, and the passengers baggage 
can be transported by various methods, both in standard containers, and in a pile. When using optional system of the 
mechanized loading the speed of stacking of baggage significantly increases, the amount of cargo sections of MS-21 
is increased up to 20 percent that will allow airlines to generate additional current assets. The optional air conditioning 
system of a back cargo compartment gives the chance to transport not only animals, but also plants.

The MS-21 salon provides to passengers the high level of comfort, compared with comfort of wide-body planes. 
Application of the rotary luggage shelf increases space of the salon; the volume of the luggage shelf is 30 percent more in 
comparison with planes of the previous generation that provides conveniences, speed and ease of placement of a carry-on 
baggage, traveling bags and outerwear.

The passenger placing a carry-on baggage doesn't prevent other passengers to pass to the places thanks to a broader 
pass between rows of seats. Increase in width of pass reduces turn-around time at the airport for 6-8 minutes that will 
allow to raise a raid of the plane and to reduce expenses of the operator.

Thanks to advanced technologies flight onboard MS-21 will be comfortable and safe. Broad application in a design 
of a wing and plumage of composite materials, allows to lose the weight of a design of a glider and to design for MS-21 
an easy wing of big lengthening with the increased aerodynamic quality that increases fuel efficiency of the plane.

The advanced constructive decisions provide low noise level, both in salon, and on the area. At choice two versions 
of the power plant of the latest installation will be offered to airlines. Both MS-21 engines are highly reliable, have the 
reduced fuel consumption and low level of issue of hazardous substances. Despite a class you choose, the flight on MS-
21 will be most comfortable for you. Modern chairs allow locating conveniently to passengers of any height and build, 
the three-zonal air conditioning system provides uniform climatic conditions in the whole salon. The system supports 
pressure corresponding to height of 1800 meters that allows passengers of any age to feel comfortably during the flight.

The system of moistening of air in a cabin of crew and rational distribution of management of control between 
pilots and automatic equipment promotes decrease in fatigue and increase in safety of flights. Spacious lobbies and back 
household compartments contain enough the household equipment at any of configuration of a salon. Thanks to broad 
pass it is possible to move in a salon even while the stewardess serves passengers.

Layout of illuminators allows people of any height to admire magnificent views, without tilting the head, and the 
increased sizes of illuminators increase natural illuminance of a salon. Illumination of salon is regulated in intensity and 
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color. The inside of the airplane can be equipped with cellular communication and Internet access on the Wi-Fi network, 
and also the modern multimedia systems providing passengers with all conditions for entertainment and comfortable rest 
during the flight.

Information and control field of the cabin crew is based on large-format 15-inch color displays, the onboard system 
of maintenance quickly supplies crew and the service center of airline with information on a condition of plane systems 
as well during the flight. Thanks to it the service of the plane becomes more effective and provides a high regularity of 
flights at minimum costs. When flying in the turbulent atmosphere the digital remote management system reduces impact 
of the atmospheric phenomena on passengers. Also, this system with repeated reservation prevents a plane exit to the 
dangerous modes which increases safety of the flight. The active side control knob is the optimum choice for the plane 
with an electro-remote control system. The complex of avionics and a control system provide automatic landing up to 
contact the ground, and the optional system of indication on a windshield facilitates the flight in tough weather conditions.

The plane can be operated on wide network of airfields of the Russian Federation and the CIS. Optional installation 
of the four-wheel cart of the main support of the chassis allows operating MS-21 in airfields with a low durability of a 
covering. Thus, the number of the airports which will be able to accept the plane increases from 67 to 95 percent [1].

SPECIFICATIONS AND PERFORMANCE [2]:

МС-21-200 МС-21-300
Standard two-class configuration, No of seats 132 (С12+Y120) 163(C16+Y147)
Max. number of seat configuration, No of seats 165 (29-28” pitch) 211 (29-28” pitch)
Maximum take-off weight (MTOW), kg 72,560 79,250
Maximum landing weight, (MLW), kg 63,100 69,100
Maximum payload, kg 18,900 22,600
Maximum fuel, kg 20,400 20,400
Maximum two-class configuration range, km 6,400 6,000
The total volume of the cargo compartments, m3 34 49
Aircraft length, m 36,8 42,2
Wingspan, m 35,9 35,9
Height, m 11,5 11,5
Fuselage width, m 4,06 4,06
Maximum passenger cabin width, m 3,81 3,81

1. Video hosting YouTube MC-21 – a new generation of passenger aircraft// https://www.youtube.com/watch?v=_
Dq3vA7Nn5A

2. Internet resource company "Irkut" Irkut MC-21// http://mc21eng.irkut.com/family/characteristics/?PAGEN_1=
1&SIZEN_1=1
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Mankind increases the volume of energy consumed each year. In this regard, we are working actively to modernize 
existing power plants and to build new ones, using alternative energy sources. Thermal, hydro, nuclear, solar, tidal, wind 
power plants are created and actively used.

And now, we think, you should pay attention to the mouth of the rivers, where they fall into the seas and oceans. At 
first glance, it seems that nothing useful can be extracted from here. In fact, the composition of water is of serious interest, 
namely its salinity. As you know, the river water is fresh, the salt content in it is minimal, sometimes even reduced to zero. 
In the sea, the water has a high salt concentration. This difference in salinity of the river water and sea water is the basis 
for a new type of power plant.

An example can be found in Norway, where 24.11.2009 the world's first power plant of this type started its operation. 
It was built by Statkraft in the town of Tofte. Immediately after the launch this power plant produced no more than four 
kilowatts of power, but in the process of technology improvement creators planned to increase this number to 10 kW [1].

Geography of the use of these power plants is extensive. Many online resources for finding suitable sites for 
installation of the power plant were studied.
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Search criteria were:
1. Mouth, place where the river flows into the sea or ocean;
2. Ability to use power all year round, that is, the river does not dry out or freeze during year.
On our planet 38 suitable sites were found. I will list some of the major rivers. In Australia – Murray, Fitzroy;  

Africa – the Nile, Congo, Niger; in North America – the Mississippi, the Rio Grande; in South America – Amazon, 
Parana, Sao Francisco. In Europe, around the Atlantic coast are gathered about 10 rivers, the most famous of them – the 
Rhine, the Elbe and the Seine, in Asia – the Yangtze, the Yellow River, the Mekong, the Indus [2].

By analyzing the information collected it is important to say that the potential of such power is large enough. But 
we decided to go ahead and try to make use of this plant without requiring the presence of nearby mouth of the river, but 
only the salty sea water. So we had the idea of   creating a Combined Solar-Salt Electrical Plant (CSSEP).

This electrical plant combines solar electrical plant (SEP) and salt electrical plant (SaltEP) of electricity generated 
due to the difference in salinity between freshwater and seawater. Accordingly, the location of the power plant is to be 
determined about the source of salt water (sea, ocean) and in areas with high percentage of sunny days per year.

Initially, there is a sea water intake in the SEP. It is heated by solar radiation. The water is separated from solids 
and salts, turning to vapor. Hot steam is supplied to the turbine, it accelerates, thereby generating electricity. Further 
steam passing through the tubes is cooled. Fresh water is formed. Now, the water must be removed from the remaining 
contaminants. To do this, skip it through a purifying filter. Fresh water is purified. We serve it at SaltEP. Simultaneously, 
there is the sea water intake in this setting. There is a power generation due to the difference in salinity of the sea and fresh. 
Further there is a discharge of waste desalinated seawater. The advantages of this combined plant are:

1. No attachment to the mouths of the rivers for the difference in salinity of the sea and fresh water to generate 
energy. The only thing that is needed is an access to the salty sea water, as it is known, more than 70% of the surface of 
our planet is covered by oceans, the geography of the installation use is very extensive in this regard.

2. There is a sea water desalination. CSSEP to be installed in areas of the world with the highest possible percentage 
of sunny days per year, and as a rule, these areas suffer from a shortage of drinking water. Accordingly, this setting can 
solve this problem locally, for specific populations, and in the future – even a small town.

3. It is absolutely non-waste production. In recent years, mankind has increasingly been thinking about the problem 
of large amounts of waste from human activity. And in the present case, all the raw materials can be used after working in 
the plant. The resulting salt can be spent on the production of various drugs. The water – for everyday needs. Desalinated 
sea hearth for discharge to the sea does not bear any harm.

Let’s analyze the features of the structure and principles of the existing solar power plant (SEP), and select the best 
option for CSSEP. In the world of SEP are following varieties:

1. tower-type SEP;
2. SEP using through-shaped hubs;
3. SEP using photocells;
4. SEP using a Stirling engine.
Now it should be noted that the embodiments 3 and 4 do not fit. SEP using photocells receive energy due to the 

emergence of an electromotive force in the conductor under the action of photons. In SEP, using the Stirling engine 
working fluid is hydrogen or helium. CSSEP working body should be water in its two states of aggregation.

In this context, the first two types of power plants are considered to be most suitable. In this case, each option can be 
used, depending on conditions, and suggested the task. Tower SEP can achieve higher levels of efficiency of conversion 
of solar energy into electricity, but their production costs are still quite high and it is not known how soon we will be able 
to achieve their reduction. At the same time through-shaped hubs is a proven technology that has the greatest prospects 
for the nearest future.

Let’s to SaltEP. At the moment, there are four different technologies making use of the marine and river water to 
generate electricity:

1. Method for osmotic effect;
2. The method based on membrane technology and reverse electrodialysis;
3. The method, based on the pressure difference between the saturated vapor fresh and salt water;
4. The method of extracting energy from salinity gradient of water, in the heart of this technology lies ionistor [3].
The first two methods are more fully explored, but are not fully resolved issues relating to membranes. It is necessary 

to increase the strength of the membrane, so that they can withstand high pressure. The membranes are created on the 
currently existing technologies have a high value, that is not economically profitable.

In this context, pay attention to the last two technologies, as they investigated the surface, which is totally inadequate. 
The most promising is the third method, using a differential pressure of saturated vapor fresh and salt water. Combining 
tanks with fresh water and salt water, pump out beforehand from their air and creating a vacuum, it is possible to observe 
the process of evaporation and condensation of fresh water to salt water. Thus, there is a movement of vapor from one 
container to another, which can be used by setting the path of the turbine [3].

Types of filters for water purification according to the method:
1. Mechanical;
2. Ion exchange;
3. Reverse osmosis;
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4. Biological;
5. Physico-chemical;
6. Electric.
To start, you need to determine from any contamination need to apply the filter. The steam, after cooling will not 

be mechanical impurities and metals, as their boiling point is much higher, Sanchez water. Accordingly, it is necessary 
to remove bacteria and viruses, all harmful substances (nitrates, nitrites, arsenic, cyanide, asbestos, fluoro, chloro, and 
m. P.). The following filter types can be distinguished in this regard: reverse osmosis, biological, physical and chemical. 
At the same time experts believe the method of reverse osmosis the most environmentally desirable method of water 
purification. The use of electric filters is also quite possible, but the major drawback is the high energy intensity of the 
process.

Thus, for the implementation of the Combined Solar-Salt Electrical Plant it is necessary to:
1. Carry out research and choose the best option for the installation of the cooling steam after the SEP.
2. Think through how to effectively remove the raw material, formed in the SEP for its further use in the creation 

of products based on sea salt.
3. Make a rough cost estimates and determine the period of self-sufficiency combined installation.
4. Create a model of the installation on the computer, and, in the long run, create a real setting for further 

investigation. 

1. The newspaper «Vedomosti». «Blue Energy» can make it unnecessary to Russian gas / Access: http://www.
vedomosti.ru/newspaper/articles/ 2015/02/18 / strategiya-vmesto-gazproma;

2. «Geography» site. «Rivers of the World» / Access: http://geographyofrussia.com/reki-mira;
3. «Elements» – site of fundamental science. «The energy of the gradient of salinity can be obtained via the 

capacitor» / Access: http://elementy.ru/news/431152?page_design=print.
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Abstract. In this work we observe the methods and algorithm of the program which calculates and analyses the 
operating regimes of vehicle DC power supply system in design, development and modernization of the latter.

Key words: automatic design, means of transport, power supply system, program.

In the research we analyze standard and partial operating regimes of the primary and the secondary DC grids in 
different stages of flying. We also investigate emergency operating conditions when the generation system doesn’t work 
properly, breaking of wires in the primary distribution system and short circuit.

We solve the following tasks:
– Calculation of currents in the electric circuits and voltages in the nodes for usual and directive operating regimes 

taking into account current distribution changes in flying stages;
– Calculation of currents in the electric circuits and voltages in the nodes for short circuit conditions;
– Defining maximum currents in the circuits and minimum voltages in the nodes for usual and directive regimes;
– Wires checking when maximum current is possible;
– Checking possible rated current on consumers’ terminals;
– Checking the right choice of the protection equipment on rated current defined in the primary and the secondary 

circuits;
– Checking protection equipment for stability of short circuit current;
– Checking sensitivity of protection equipment.
Checking the right choice of protection equipment is made according to all-Union State Standard100195-76.
Calculation of currents in the electric circuits and voltages in the nodes for usual and directive operating regimes 

taking into account current distribution changes in flying stages, and calculation of currents in the electric circuits and 
voltages in the nodes for short circuit conditions is made using the main potential method.

The first case you can see on the picture 1. In this scheme the source of power G5 and G6 are storage batteries, 
consumers are bus load currents.

The second case is regarded in pic. 2.
Storage battery has the following parameters:
Ea – energy characteristic of discharge of the storage battery and ra – internal resistance of the storage battery. Ea=25, 

8 V.
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For units suitable for the battery buses, the current sources with the same load current in battery buses are connected. 
The meaning of the current is in the table. 

Table 1

Positional meaning 
of a battery bus

Number 
of flying stage

Load current,
(А)

3 battery bus 4 JН1=54,1
4 battery bus 4 JН4=50,1
5 battery bus 4 JН5=38,2

Resistance and conductivity of the units of the rated scheme:
R3=2,26×10-3 Ω    g3=442,48 S
R2=1,39×10-3 Ω    g2=719,42 S
R4=11,217×10-3 Ω   g4=89,15 S
R5=2,3328×10-3Ω    g5=428,67 S
rА=12,4×10-3Ω    gА=80,65 S
g11=g2+ g3+g4+g5 =1679,72 S   g22=g2+gА=800,07 S
g33=gА+g3=523,13 S   g44=g4=89,15 S
g55=g5=428,67 S ЕАgА=2080,77А

The matrix equation nodal design scheme is given:

g11 -g2 -g3 -g40 -g50 U1 -JН1
-g2 g22 0 0 0 U2 ЕАgА
-g3 0 g33 0 0 U3 ЕАgА
-g4 0 0 g44 0 Х U4 = -JН4
-g5 0 0 0 g55 U5 -JН5

Corresponding to this matrix equation system becomes:
U1g11+U2 (-g2) )+U3(-g3)+U4(-g4)+ U5(-g5)=-54,1

U1(-g2)+U2g22= EAgA
U1(-g3)+U3g33= EAgA
U1(-g4)+U4g44=-50,1
U1(-g5)+U5g55=-38,2

Further, the solution to this system of equations is given:
U2=(EAgA-U1 (-g2))/g22=0,9U1+2,6;

U3=(EAgA-U1 (-g3))/g33=0,85U1+3,98;
U4=(-50,1-U1 (-g4))/g44=U1-0,56;
U5=(-38,2-U1 (-g5))/g55=U1-0,089.

U1 = 25,23B;      U2 = 23,31B;      U3 = 25,43B.
U4 = 24,67B;      U5= 25,14BB.

I3=(U3-U1)g3=(25,43-25,23)×442,48=88,5A;
I2=(U2-U1)g2=(25,31-25,23)×719,42=57,55A;
I5=(U1-U5)g5=(25,23-25,14)× 428,67 =38,5A;
I4=(U1-U4)g4=(25,23-24,67)× 89,15 =49,925A

As a result, we determined the currents in the parts of circuits and voltages in the nodes.
The description of the program, performing calculations and analyzes of operating modes of vehicle DC power 

supply systems is given in [3].

1. Kasatkin A.S., Nemtsov M.V. Electrical engineering: Textbook for non electrical spec. universities – M .: Higher 
School, 2008.

2. All-Union State Standard 100195-76.Devices of protection of electric networks onboard aircrafts and 
helicopters.M., 1976.

3.Fedorov E., Shakirzyanova N.S., Khairullina G.S. Specialized software aided design of electrical systems of 
vehicles. // The modern view on the problem of Technical Sciences Collection of scientific papers on the results of the 
international scientific-practical conference. Ufa, 2015. S. 89-92.
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Nowadays it is really important to save our resources and keep human structures. Let us consider usual motor roads. 
By this time we see weight restrictions especially in spring when the roads are being destroyed much easier. At this time 
weight control becomes really important. Almost all large cities have weight control stations which help to limit the road 
load. And what about small cities or roads which take place far away from large cities? Even large cities like Kazan need 
more weight control stations in different places. We need portable weight control systems. We suggest new weighting 
instrument.

Actual weighing platforms have wires or radio-modules differ from WiFi. For example russian company «Tenso-M» 
presents 2 platforms which send information through Bluetooth [1]. After that information can be transmitted through 
WiFi. Also «Tenso-M» has perfect automotive weighers but they are not portable.

The construction of the instrument consists of a platform and hardware block.
Platform consists of four strain sensors connected in Wheatstone bridges. So we have 16 wires going from the 

platform.
Hardware block can be divided into six parts:
power system;
microcontroller unit (MCU);
weighing unit;
display;
radio transceiver;
keyboard;
Structure scheme is presented in the picture (Figure 1).

Fig. 1. Structure scheme

Power system is complex. Let us consider all power consumers.
MCU need no more than 200 mA and 5V power source. We use sleep mode to decrease deeply the current 

consumption. In such mode the MCU is supplied by 10 microamperes or even less.
Wi-Fi module is supplied by 200-300 mA and 3.3V power source. It also can use sleep mode to save up an energy 

of batteries.
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PORTABLE HARDWARE-SOFTWARE WEIGH COMPLEX FOR TRUCKS

Tarasov V.A.
Scientific advisor: E.V. Musina, associate professor

(Kazan National Research Technical University named after A.N. Tupolev-KAI)

Nowadays it is really important to save our resources and keep human structures. Let us consider usual motor roads. 
By this time we see weight restrictions especially in spring when the roads are being destroyed much easier. At this time 
weight control becomes really important. Almost all large cities have weight control stations which help to limit the road 
load. And what about small cities or roads which take place far away from large cities? Even large cities like Kazan need 
more weight control stations in different places. We need portable weight control systems. We suggest new weighting 
instrument.

Actual weighing platforms have wires or radio-modules differ from WiFi. For example russian company «Tenso-M» 
presents 2 platforms which send information through Bluetooth [1]. After that information can be transmitted through 
WiFi. Also «Tenso-M» has perfect automotive weighers but they are not portable.

The construction of the instrument consists of a platform and hardware block.
Platform consists of four strain sensors connected in Wheatstone bridges. So we have 16 wires going from the 

platform.
Hardware block can be divided into six parts:
power system;
microcontroller unit (MCU);
weighing unit;
display;
radio transceiver;
keyboard;
Structure scheme is presented in the picture (Figure 1).
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WiFi module can not reach a destination device. We chose ESP07 module based on ESP8266 chip with internal ceramic 
antenna and with a socet for external antenna.

MCU is the main device of hardware-software complex. It controls all peripheral devices. We can program our 
MCU using Arduino IDE or using more functional and easy-to-use IDE like Atmel studio or something else. Actually 
we are going to use 32-bit architecture MCU because 8-bit MCUs have some difficulties in computing 32-bit numbers or 
even programming 16-bit registers. There is no any problems connected with using 32-bit MCUs.

There is a little problem in connecting a MCU to particular models of WiFi modules. Voltage levels of communicating 
interface UART must be matched otherwise WiFi module can be broken. There are a lot of ways to solve such problems. 
You can connect in series several diodes, use voltage divider or special IC. We decided to use voltage divider to decrease 
the cost of our product.

OLED display can be controlled in different ways. The fastest one is 8-bit parallel method. Also it is possible to use 
4-bit parallel method or serial 3-wire method. We decided to use serial connection because speed is not so important for 
our device. If you want to use such method it is necessary to solder some SMD jumpers on the device board.

ADC IC can be easily configured. Datasheet offers schematic circuit and even program code. At the nearest future 
we are going to search for one IC with 4 channel ADC and amplifier with programmable coefficient. It will save the 
surface on the board.

To conclude we need to tell that our work is not finished and we hope that customers will be interested in our 
product and we will design new versions of such hardware-software complex.

1. Automotive portable weigher ВА-П [electronic resource]. Access mode: http://www.tenso-m.ru/jelektronnye-
vesy/avtomobilnye-vesy/231/ (date of access: 20.10.2016)

2. 24-Bit Analog-to-Digital Converter (ADC) for Weigh Scales [electronic resource]. Access mode: https://cdn.
sparkfun.com/datasheets/Sensors/ForceFlex/hx711_english.pdf (date of access: 20.10.2016)
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INNOVATIONS IN THE AUTOMOTIVE INDUSTRY

Udyakov D.S.
Scientific advisor: E.T. Mullayanova, senior lecturer

(Kazan National Research Technical University named after A.N. Tupolev-KAI)

Modern science has developed rapidly, expanding human knowledge of the universe. This research could potentially 
change much of modern technology, but until now these features are not used as widely as it should be. A striking example 
of this is the automotive industry.

Most technologies that used today in the automotive industry, appeared in the 80s of the last century or even 
earlier. These are turbochargers and compressors, hybrid propulsion systems, variable valve timing and many others. The 
injection of methanol into the combustion chamber that is used today by BMW at its fastest and most expensive model 
(BMW M4 GTC), was used during the Second World War on the fighters to temporarily gain power, and according to 
modern point of view is not a system, difficult to implement. Digital dashboards, now being fashionable, made their first 
appearance back on Aston Martin Lagonda in 1974.

In fact the fruits of deep and long-term research are not allowed to serial production (e.g., gas turbine engine for 
Jaguar C-X75 Concept automobile) or their widespread introduction of production is planned only in the distant future.

A similar development is the FreeValve technology by Koeningsegg company [1]. It replaces camshafts and throttle 
valves with the electromagnetic actuators, controlled by an electronic engine control unit. This way of organizing the 
timing allows you to change the intake phase as a function of speed, driving mode, making it more powerful and more 
economical, increases its efficiency, allowing the engine to be used for different types of fuel and enables to turn on or off 
any number of cylinders.

The same company introduced the KDD (Koenigsegg Direct Drive) [2] – special hydraulic coupling to replace 
the traditional gear box. This coupling has half the loss in the transmission of torque to the wheels, greater speed and 
fewer rotating parts. In conjunction with the new engine, such a system will allow vehicles to move to a higher level of 
development.

Also one technology owned by Infinity deserves to be mentioned. It changes compression ratio of engine [3]. The 
change occurs depending on the engine speed, fuel type, driving mode, availability or absence of a supercharged engine. 
This technique also increases the engine’s efficiency, making it more responsive over the entire operating speed range. 
When engine turns at low rates it increases torque, reduces fuel consumption. Engine power is increased at high revs. 
This technology is organized by means of a lever in the central part of which it is attached to the crankshaft, but one end 
is piston-rod on the other end is attached a other lever that turns the electric motor by the electronic control unit command 
by changing the position of the lever, thereby changing the stroke length and as a result, the engine compression ratio.
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These engineering solutions can solve the problems of ecology and power of modern internal combustion engines, 
but their use is provided only in expensive luxury cars, which are produced in limited series.

However, the global trend is that such inventions sooner or later fall from niche into mass consumption category. So 
turbochargers, which first appeared in autosport and even there used to be rare, are now becoming common on many cars: 
even subcompact kei cars in Japan are equipped with turbo engines. Therefore, there is every hope that soon the engines 
of cars, in which we go, will make a leap forward in their development, having received the above-mentioned technologie.

1. Koenigsegg’s Camshaft-less Engine Explained, Watch It in Action, K.C. Colwell, Wireless media: Car and 
Driver // http://blog.caranddriver.com/koenigseggs-camshaft-less-engine-explained-watch-it-in-action-video/

2. Engineering Explained: How The Koenigsegg Regera Hypercar Drives Without A Gearbox, Wireless media: Car 
Throttle // https://www.carthrottle.com/post/engineering-explained-how-the-koenigsegg-regera-hypercar-drives-without-
a-gearbox/

3. Infiniti Introduces the First Production Engine With Variable Compression, Mate Petrany, Wireless media: Road 
and Track // http://www.roadandtrack.com/new-cars/car-technology/news/a30392/infiniti-vc-t-variable-compression-
turbo/
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Khamdamov B.D.
Scientific advisor: D.M. Zinnatova, senior lecturer

(Kazan National Research Technical University named after A.N. Tupolev-KAI)

A collaboration of aircraft makers, fuel cell developers and university engineers have come a step closer to zero 
emission passenger flights with the first flight of a hydrogen fuel cell four-seated electric aircraft. The twin-cabin, 
(relatively) low-noise HY4 took off for a quick flight around Stuttgart Airport.

The HY4 aircraft was developed through a partnership between the DLR(Deutsches Zentrum für Luft- und 
Raumfahrt) Institutes of Engineering Thermodynamics (who developed the hydrogen fuel cell powertrain and installed 
it in the aircraft), Hydrogenics (fuel cell contributing knowledge and research), Pipistrelle (responsible for building the 
twin-fuselage aircraft and helping with the electrical components), H2FLY (in charge of operating the aircraft and guiding 
it through the certification process), the University of Ulm (contributing expertise in power electronics, hybridization and 
electrical propulsion technology), and the Stuttgart Airport (the home airport of the aircraft HY4, which is also working 
on addressing issues relating to the integration of electric aircraft into the air traffic system).

The HY4's 21.36 m (70 ft) wing is home to the HY4''s single central propeller with a two-seater fuselage on either 
side, a design that's said to allow «optimal distribution of the drive components and a higher total loading capacity». Each 
fuselage is home to a 9 kg (20 lb) hydrogen storage tank that feeds the four low temperature Proton Exchange Membrane 
fuel cell modules sat behind the prop. These cells convert hydrogen and oxygen into water and electrical energy.

The hydrogen fuel cell powertrain consists of a hydrogen storage system, low-temperature hydrogen fuel cell, and a 
battery. According to DLR, the fuel cell converts hydrogen directly into electrical energy, which is then used to power the 
aircraft's electrical motor, and the only waste product from the process is water. In addition, a high-performance lithium 
battery pack works to cover peak power loads during take-off and when climbing, and can also be used as a backup energy 
system in case the hydrogen system fails, giving the aircraft about 15 minutes of endurance.

The cells continuously power the aircraft's electric motor during a flight, while 21 kWh lithium polymer battery 
packs help out during a take-off and a climb. The HY4 is reckoned capable of a maximum range of 1,500 km (930 mi), 
though this will depend on speed, altitude and load. It's 80 kW electric motor is said to make a maximum speed of around 
200 km/h (124 mph) is possible, with a cruising speed given as 145 km/h (90 mph).

According to Josef Kallo, Professor at the University of Ulm, which is also responsible for the project HY4 on the 
DLR «with HY4, we now have the best possible platform to continue promoting the use of fuel cells in aviation». He 
added that small passenger planes, such as HY4 may soon begin to see use in regional transportation as a «taxi electric 
air», providing fast alternative to existing modes of transport.

And Andre Thessalonians, the head of the DLR Institute of engineering thermodynamics, says that «our goal is to 
further improve train fuel cell power and, in the future, use it for regional aircraft with up to 19 passengers».

1. http://www.multitran.ru/
2. http://hy4.org/hy4-at-hannover-messe/
3. http://ecotechnica.com.ua/transport/1475-vodorodnyj-samolet-hy4-uspeshno-ispytali-v-nebe-video.html 
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Scientific advisor: R.Kh. Gumerova, associate professor

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

Today the industrial production faces a serious task of increasing manufacturing energy efficiency. The Federal 
Law №261-FZ dated 23.11.2009 [1] aims to create the legal, economic and organizational basis for energy saving stimu-
lation and energy efficiency improvement. Realization of the task requires an efficient use of fuel and energy resources 
from their production to consumption.

In practice, energy saving means implementation of legal, regulatory, managerial, scientific, manufacturing, techni-
cal and economic measures for the efficient use of primary energy resources and introduction of alternative and renewable 
energy sources into economic turnover [2].

The research object of this article is Van industrial combine manufacturing plant. The research subject is a biogas 
unit, designed for increasing energy efficiency of a manufacturing plant.

The aim of this work is to estimate the recycling of woodworking shop waste (biomass) through anaerobic diges-
tion and calculate the estimated profit from implementation of the project.

Foreign countries with a warm climate actively exploit biogas units. The leader in number of operating biogas 
units is China, followed by India. The warm climate of these countries facilitates methanogenesis process. The process is 
anaerobic digestion of biomass with production of biogas containing methane.

It was revealed, that microorganisms from water treatment plant sludge or manure are necessary for anaerobic 
digestion of sawdust. The most feasible option for a manufacturing plant is to buy manure from nearby animal farms.

Psychrophilic, mesophilic and thermophilic types of anaerobic digestion of biomass have been discussed. Their 
features and drawbacks were observed. Temperature conditions of psychrophilic anaerobic digestion were rejected be-
cause they provide low speed of anaerobic digestion, small volume of biogas and poor quality of effluent (a biofertilizer 
that is produced in the process of biomass digestion).

The volume of waste (sawdust) averages 110.3 m3 per month or 3.67 m3 per day. Sawdust is properly pretreated: in 
order to remove lignin, sawdust is cooked in an aqueous or alcohol solution of base at 20-180 оC. It is also important to 
increase the degree of sawdust porousness. The recommended temperature of sawdust treatment in autoclave is 160-180 
оC. The calculated volume of sawdust for mixing with manure is V = 3.3 m3, assuming that sawdust loses 10% of its initial 
volume and considering the sawdust bulk density r = 300 kg/m3. Thus, the mass of sawdust for mixing with manure is m 
= 3.3 . 300 = 990 kg per day.

The ratio for mixing sawdust with manure is 3:7. The required mass of manure is 2,310 kg per day according to 
foregoing ratio. The resulting mass of substrate after mixing is M = 990 + 2310 = 3300 kg. It is recommended to use liquid 
manure in order to reduce costs associated with additional pounding. The most favorable moisture content of the manure 
was found to be more than 85%.

The biogas purifying system consists of a suspended particles filter, condensate collection system and absorber for 
cleaning biogas from carbon dioxide.

Exploitation of a biogas unit can reduce costs associated with utilization of waste from manufacturing plant can-
teen. Canteen waste represents biomass and therefore, it is reasonable to treat it through a biogas unit.

There was considered the possibility of biogas unit installation onsite the manufacturing plant. Schematic diagram 
of a biogas unit is shown in Figure 1.

The list of Approval Documentation for delivery of the effluent to the market was published. Effluent produced 
through thermophilic digestion of biomass guarantees 100% neutralization of pathogenic microorganisms and provides 
total loss of coarse grasses’ germination capacity. The price of effluent from thermophilic digestion is 1.5 times higher 
than the price of effluent from mesophilic digestion. This price difference is due to lower quality of the effluent from 
mesophilic digestion.

Volumes of fermentors and gasholders for mesophilic and thermophilic types of biomass digestion were calculated. 
The biogas unit working in thermophilic mode requires a 50 m3 volume fermentor, it is 2 times smaller than the volume 
of a mesophilic fermentor.

The volumes of produced gas including fermentor heating and volumes of produced effluent per year are presented 
in Table 1.

Volume of produced gas is used in a boiler station, which reduces the volume of gas purchased as per tariff of 5,560 
rubles for 1,000 cubic meter. Effluent of mesophilic type costs 5,000 rubles per ton, and effluent of thermophilic type – 
7,500 rubles per ton. Saved volumes of purchased natural gas and sale of effluent to agricultural enterprises form annual 
profit.
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Table 1. Volume of produced gas and effluent per year

Mesophilic type Thermophilic type
Volume of produced gas, m3/year 18,744 14,227
Volume of produced effluent, kg/year 1,023,825 1,023,825

Fig. 1. Schematic diagram of biogas unit with heating of biomass in fermentor:
1 and 7 – agitator; 2 – reservoir for loading biomass; 3 and 6 – excrement pump; 4 – fermentor; 

5 – heat exchanger; 8 – gas purifying system; 9 – manometer; 10 – gasholder; 11 – gas water heater

There have been proposed two projects for realization of biogas unit developed by GRINTEK company. The cost 
of these projects is 7,500,000 and 5,560,000 rubles for mesophilic and thermophilic types respectively. Net annual gain 
and payback time for these projects were calculated according to [3], results are presented in Table 2.

Table 2. Net annual gain and payback time for biogas unit projects

Mesophilic type Thermophilic type
Net annual gain, rub/year 3,447,349 6,078,778
Payback time, years 2.17 0.91

Advantages of biogas unit for thermophilic type of biomass digestion are obvious. Exploitation of this unit requires 
a small volume fermentor and lower costs, associated with realization of the project. The sale of high quality effluent 
allows paying for a biogas unit twice as fast, although volume of produced biogas slightly lower than if mesophilic type 
is used.

Extraction of methane from biomass is the environmental benefit of this project. Methane decomposes quickly 
when released into the atmosphere and its contribution to the greenhouse effect is 21 times higher than of carbon dioxide. 
Operation of a biogas unit can prevent the release of methane produced from manure decomposition into the atmosphere. 
Exploitation of a biogas unit prevents the release of 19,573 cubic meter of methane per year, provided that biogas contains 
65% of methane.

1. The Federal Law "On Saving Energy and Increasing Energy Efficiency, and on Amendments to Certain Legislative 
Acts of the Russian Federation" №261-FZ d.d. 23.11.2009 (revised 13.07.2015).

2. O.L. Danilov, A.B. Garyaev, I.V. Yakovlev at al. Edited by A.V. Klimenko. Energy Saving in Heat Power 
Engineering and Heat Technologies. A textbook for high schools // Moscow. MPEI Publishing House, 2010, p. 7.

3. M. P. Belov, O.I. Zementov, A.E. Kozyaruk at al. Edited by V.A. Novikov, L.M. Chernigov. Engineering of 
Electrical Drives and Automation Systems. A textbook for high schools // Moscow. Akademiya Publishing Center, 2006, 
p. 79.
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In modern life there are a lot of people who suffers from diabetes. They have to measure their blood sugar level 
often. The most common method of measurement is connected with violation of skin integrity. There are another ways of 
determining of this parameter. In this work considered dependence of body temperature versus of glycemia and the way 
of measurement blood sugar level, which is based on this fact.

Method of determining glycemia by body temperature is non-invasive and it has some advantages in compare with 
traditional invasive one. It is much more comfortable and it allows making measurements permanently. That is really 
important point because there are cases in which continuous control after blood sugar level is required. For example it can 
prevent dangerous conditions of carbohydrate metabolism.

It is known that blood sugar level and body temperature are connected with each other. In some researches patients 
with super cooling were examined [1, p. 92]. The study and the analysis of glycemia and body temperature led to the 
conclusion: level of blood sugar will become lower if the decrease of body temperature is observed. We can assume that 
this dependence is direct (Fig. 1).

Fig. 1

In other researches changes of body temperature after ingestion of food were considered. As an input action re-
searchers used ingestion of a single fixed dose of quickly digestible food. So patients ate food, which is rich in carbo-
hydrates, similar to glucose tolerance test. After this input action temperature of internal organs (body heat core) was 
increased. And body temperature did not depend on ambient temperature. The most interesting changes of temperature 
occur in different parts of the brain, like hypothalamus and pituitary, because they are responsible for heat regulation and 
level of sugar level. But these kinds of measurements are really complicated so as a representative parameter values char-
acterizing brain temperature was taken the temperature on the skin tissue surface of the patient's head vein.

In the same time with the measurements of the temperature of the head vein (every 10-15 minutes) blood sugar 
level was determined. All measurements were made from 8.00 to 19.00. Volunteers were at rest, they avoided physical 
and mental stress. The temperature in the room was comfortable and lied in diapason from 18 to 24 degree. The duration 
of measurement sessions were 2-8 hours. At the beginning of the session every volunteer took food with 0,25 gram of 
glucose on each kilo of body’s weight. The result was obtained from the temperature dependence of glucose level. The 
dependence is almost direct too.

The analysis found that temperature of the head vein rises in a short time after the food consumption (about 2-3 
minutes). Changes in glucose level occurred with 10-10 minute delay. With respect to traditional energy approach we 
could expect temperature rise as a consequence of the increase in blood glucose. However, in reality a sharp rise in tem-
perature associated with increased intensity of tissue metabolism. It is a result of digestive process. All this leads to an 
increase of temperature of the internal organs.

The delay of glucose in relation to the temperature of the heat core can be explained by the fact that the hormonal 
control of glycemia is relatively slower process than the process of temperature control (for example, when human re-

Picture 1. 

In other researches changes of body temperature after ingestion of food were considered. As an input action 
researchers used ingestion of a single fixed dose of quickly digestible food. So patients ate food, which is rich in 
carbohydrates, similar to glucose tolerance test. After this input action temperature of internal organs (body heat core) 
was increased. And body temperature did not depend on ambient temperature. The most interesting changes of 
temperature occur in different parts of the brain, like hypothalamus and pituitary, because they are responsible for heat 
regulation and level of sugar level. But these kinds of measurements are really complicated so as a representative 
parameter values characterizing brain temperature was taken the temperature on the skin tissue surface of the patient's 
head vein. 

In the same time with the measurements of the temperature of the head vein (every 10-15 minutes) blood sugar 
level was determined. All measurements were made from 8.00 to 19.00. Volunteers were at rest, they avoided physical 
and mental stress. The temperature in the room was comfortable and lied in diapason from 18 to 24 degree. The 
duration of measurement sessions were 2-8 hours. At the beginning of the session every volunteer took food with 0,25 
gram of glucose on each kilo of body‘s weight. The result was obtained from the temperature dependence of glucose 
level. The dependence is almost direct too. 

The analysis found that temperature of the head vein rises in a short time after the food consumption (about 2-3 
minutes). Changes in glucose level occurred with 10-10 minute delay. With respect to traditional energy approach we 
could expect temperature rise as a consequence of the increase in blood glucose. However, in reality a sharp rise in 
temperature associated with increased intensity of tissue metabolism. It is a result of digestive process. All this leads to 
an increase of temperature of the internal organs. 

The delay of glucose in relation to the temperature of the heat core can be explained by the fact that the hormonal 
control of glycemia is relatively slower process than the process of temperature control (for example, when human 
receives food). Also we can presume that blood sugar level must be less than limits for healthy human. There is some 
kind of balance between glycemia mass flow and energy consumption in the cells and its arrival into the blood per unit 
of time. 

So, body temperature and concentration of sugar in the blood have direct dependence. We can use the correlation 
function to connect them. The method of detecting blood sugar level by body temperature is exact so it can be used in 
medicine. It is possible to create a non-invasive device for monitoring blood glucose based on this principle. The device 
would signal about dangerous conditions of carbohydrate metabolism. It is really help to people who suffer from 
diabetes. Researches in this field can save many lives. Non-invasive methods are perspective because they are 
comfortable and can be used for long monitoring after the patient. This device will increase standard of living and help 
people to live better. 

 
1. Kovalyov, V.V. The relationship between the reduction in body temperature and the blood glucose level of 

patients with acute cold trauma [Text]/ V.V. Kovalyov, V.A. Sizonenko//YSU Journal: Digest of articles. – Yakutsk, 
2007. – P. 91-93. 

2. Bobylev, V.M. Relationships of body temperature and blood glucose concentrations of human [Text]/ V.M. 
Bobylev, V.M. Shmelev// Medline.ru –Biomedical magazine. – 2006. June. – P. 101-107. 
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ceives food). Also we can presume that blood sugar level must be less than limits for healthy human. There is some kind 
of balance between glycemia mass flow and energy consumption in the cells and its arrival into the blood per unit of time.

So, body temperature and concentration of sugar in the blood have direct dependence. We can use the correlation 
function to connect them. The method of detecting blood sugar level by body temperature is exact so it can be used in 
medicine. It is possible to create a non-invasive device for monitoring blood glucose based on this principle. The device 
would signal about dangerous conditions of carbohydrate metabolism. It is really help to people who suffer from diabetes. 
Researches in this field can save many lives. Non-invasive methods are perspective because they are comfortable and can 
be used for long monitoring after the patient. This device will increase standard of living and help people to live better.

1. Kovalyov, V.V. The relationship between the reduction in body temperature and the blood glucose level of pa-
tients with acute cold trauma [Text]/ V.V. Kovalyov, V.A. Sizonenko//YSU Journal: Digest of articles. – Yakutsk, 2007. –  
P. 91-93.

2. Bobylev, V.M. Relationships of body temperature and blood glucose concentrations of human [Text]/ V.M. Bo-
bylev, V.M. Shmelev// Medline.ru –Biomedical magazine. – 2006. June. – P. 101-107.
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Председатель: канд. филол. наук, доцент Д.А. Тишкина.
Секретарь: преподаватель А.А. Артамонова
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УДК 81

IDIOMS: MEANINGS AND ORIGINS

Blagodatskikh D.D.
Scientific advisor: O.V. Vashetina, assistant professor

(Kazan National Research Technical University named after A.N. Tupolev-KAI)

We use them every day. We use them to express our emotions, to describe someone or something or to simply 
joke. There are thousands of them, occurring frequently in all languages. These things lie between two languages, which 
are: figurative and literal languages. We know what they mean figuratively, though they have a completely different literal 
meaning. They are idioms.

An idiom is a phrase or a fixed expression that has a figurative, or sometimes literal, meaning. There are approxi-
mately 25,000 idioms in the English language alone. For example, there is a common saying in English. You've probably 
heard it. If I were to say, «Fred kicked the bucket», what would you think?

Now, you could take this literally, in that Fred actually walked up to and kicked a bucket in his path. However, 
those familiar with the English language know this is a common saying, or idiom, that conveys a different meaning. This 
sentence would not be taken literally, as the phrase «kick the bucket» has an alternate meaning, implying that a person 
has died.

This idiom has a rather dark origin. It came from a reference to someone hanging himself by standing on a bucket 
and then kicking it away, thus «kicking the bucket».

It is interesting to note that while there are different idioms for each individual language, many languages have 
equivalent translations of idioms found in other languages.

The mental representation of idioms determines considerably how those idioms are processed in a particular utter-
ance. Also, the information that is represented on-line often depends on the information available in the context where 
the idiom is processed.

We are going to talk about them, about their history, where and how they should be used, provide some examples 
and situations, talk about derivations in idioms and, most importantly, their figurative translations.

1. Common Idioms and Phrases: Meanings and Origins. Hub pages blog, 2014. Available at: https://owlcation.com/
humanities/Common-Idioms-and-Phrases-Meanings-and-Origins

2. Idioms and Their Meanings: List and Examples of Common Idioms. Udemy Blog, 2014. Available at: https://
blog.udemy.com/idioms-and-their-meanings/

3. Vega-Moreno R. E. Relevance Theory and the construction of idiom meaning. UCL Psychology and language 
studies. Working Papers in Linguistics. Vol. 15. Pp. 303-323. Available at: https://www.ucl.ac.uk/pals/research/linguis-
tics/publications/wpl/03papers/rosa

4. Vega-Moreno R. E. Representing and processing idioms. UCL Psychology and language studies. Working Papers 
in Linguistics. Vol. 13. Pp. 73-109. Available at: http://www.phon.ucl.ac.uk/home/PUB/WPL/01papers/vega.pdf

УДК 81

THE ROLE OF ENGLISH LANGUAGE IN AVIATION SAFETY

Grigoreva E.R., Ivanova P.I.
Scientific advisor: O.V. Ziablitceva

(Saint Petersburg University of Civil Aviation)

The International Civil Aviation Organization (ICAO) established English language proficiency requirements 
(LPRs) for all pilots operating on international routes, and for all air traffic controllers who communicate with foreign 
pilots in 2003. These standards require pilots and air traffic controllers to be able to communicate proficiently using both 
ICAO phraseology and plain English.

Formal evaluation of language proficiency was required from of March 2008, but ICAO effectively extended the 
deadline to 05 March 2011.

All Air Traffic Controllers and Flight Crew Members who are engaged in or in contact with international flights, must 
be enough proficient in the conversational English language and not simply have a proficiency in standard Radio 
Telephony (Phraseology). Those who do not have English proficiency must acquire it, or they risk to be expelled from 
international flight routes.

Air traffic control (ATC) is responsible for the safe and efficient flow of air traffic in and out of airports and en 
route. To meet that requirement, air traffic controllers communicate with pilots using voice-over radio (and in some 



50 II ВСЕРОССИЙСКАЯ МОЛОДЕЖНАЯ НАУЧНАЯ КОНФЕРЕНЦИЯ

recent cases, using written text messages over computer communication). Controllers issue instructions, or clearances, 
to pilots, providing such information as altitudes, speeds, and navigation directions, as well as information about the 
weather and the flow of air traffic. It is the pilots’ responsibility to follow controllers’ instructions, unless such instruc-
tions put the aircraft and its passengers at risk. The careful coordination of air traffic is, of course, critical, particularly 
in and around busy airports. Thus, clear and complete exchange of information between the controller and the pilot is 
key to that communication. When pilot misunderstands, or simply does not hear a controller’s instruction, or when a 
controller makes a mistake, as in issuing a clearance to the wrong aircraft or failing to issue a clearance, incidents and 
accidents can occur.

Therefore, understanding the sources of such miscommunications and finding ways to avoid them are crucial to 
aviation safety.

Most misunderstandings between pilots and controllers are resolved quite quickly and without repercussions, 
sometimes the result is a mishap. The mishap may be caused, for example, by a misunderstood or misspoken navigation 
instruction, or the failure to communicate an important fact regarding the state of the aircraft or the state of traffic in the 
airspace. Even misunderstandings that do not result in a mishap are problematic for the air traffic management system, 
as their resolution involves an increased number of communication exchanges, thus increasing the workload of both the 
controller and the pilot, and increasing the time needed for the message to get across. Such increases also mean that the 
radio frequency is occupied and other transmissions cannot be made, a fact that may have significant consequences for 
other flights sharing the same airspace. ATC is a complex operation, and alleviating problems in one area can help prevent 
problems in other areas.

For this reason, there are several recommendations:
– ATC must listen to what a pilot reads back
– when you are not sure about a piece of information, ask to repeat
– include the full call sign when giving an instruction or reading back
– wait for complete aircraft identification and then give following instructions.
In addition to these, one more recommendation is that in order to minimize the risk of misunderstanding, air traffic 

controllers should limit their messages to a maximum length of two aviation topics, or commands, when communicating 
with very high proficiency pilots (e.g., native speakers) under high workload conditions.

Another recommendation is that when communicating with relatively low-proficiency pilots under high cognitive 
workload, there are situations when controllers may need to limit the length of their messages to a single aviation topic.

УДК 81

CONCEPT AND TYPES OF TRANSLATION ERRORS

Galieva E.I.
Scientific advisor: L.E.Urmanova, senior lecturer

(Kazan National Research Technical University named after A.N. Tupolev-KAI)

In order to fully develop a theme you must first define what we mean by the term «translation error»?
The error is usually defined as a gross inaccuracy, a deviation from the norm, the standard, derogation from the 

rules, violation of the requirements. Consequently, in order to understand what a translation error is you need to under-
stand what is right in the translation, the solution of which tasks should an unmistakable translation provide . Translation 
in its most general form is defined as a of the text content in one language by means of another language. This definition 
focuses on one of the main requirements to a translation – to transfer the contents of the original. Failure to do it is re-
garded as a mistake.

The reason of translation errors, according to N.K. Garbovsky, is «lack of the translator’s education». The re-
searcher identifies four types of translation errors, which are based on: 1) lack of knowledge of the original language;  
2) lack of cognitive experience, that is lack of knowledge about the field described in the source; 3) lack of understand-
ing of what the author says about the subject; 4) inability to distinguish the features of the individual author’s style in the 
original works.

In translation practice, usually there are two main types of translation errors: 1) errors that occur under the in-
fluence of the native language, 2) the errors, the causes of which are rooted in the structure of the foreign language. 
In both cases, there is a phenomenon of interference. In the first case we can speak of interlingual interference, in the 
second case we are dealing with intralinguistic interference. However, talking about the kinds of mistakes, we should 
also highlight the logical, lexical, stylistic errors i. e. to associate the type of the error with the level which the phenom-
enon in which the translation mistake is made belongs to. So, the logical level is the deepest one, correlated with the 
sphere of human thinking. As for the syntactic and lexical levels, they belong to the language system, and the stylistic 
component defines the nature of the choice of units on different language levels. Here is an example of stylistic inac-
curacies: «Результаты исследования могут быть использованы при чтении теоретических лекций и проведении 
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практических занятий. – The results of the research can be used in delivering theoretical and practical lectures ». The 
recommended version of the translation of the second part of the sentence is– in delivering theoretical lectures and 
conducting practical classes.

There are meaningful, semantic errors, which are divided into two types – literalisms and liberties.
Literalism is an error in a translation from another language, consisting in the fact that instead of a suitable meaning 

of the word there used its main or best-known value. It can also be called a word by word or literal translation.
In a broader sense literalism is a mistake of a translator who transfers the formal or semantic components of a word, 

a phrase or a sentence at the expense of the meaning or information about the structure.
Liberty is giving the key information without taking into account formal and semantic source code components.
Classification of errors, based on the works of L.K. Latyshev:
1) Errors in the translation of the original content – not functionally motivated deviation from the original content, 

differing in the degree of exposure to misleading;
2) Distortion – subjective deviation of the content of the translation from the original, misleading a recipient regard-

ing the subject matter of the communication, causing inadequate representation ;
3) Inaccuracy – deviation from the content of the original, characterized by a lesser degree of the same misleading 

effects; unmotivated omission or addition of information, not completely distorting the content of the original, but requir-
ing clarification;

4) Ambiguity – functionally meaningful defect of the translation, obscuring the meaning of the statement clearly 
expressed in the source text, often arises from uncomfortable syntax. May be associated with an inappropriate choice of 
words or structure of phrases, either due to inadequate use or non-use of translation technique.

Errors in the adaptation of the content and forms of its expression to new linguo-ethnical terms of perception are 
classified by types of units of language and speech.

A grammatical error – a violation of grammar rules of the target language that does not lead to a distortion of the 
meaning of the original.

A spelling error – a mistake in the spelling of words.
A punctuation error – failure to comply with the rules of punctuation.
A lexical error – an improper use of the main or contextual meaning of the word, as well as violation of collocations.
A stylistic error – use of the word, design or stylistic means not conforming to their functional and linguistic char-

acteristics of the genre and stylistic variety of texts, to which the translation belongs.
Thus, the actual translation errors, translation errors in the narrow sense, are mistakes that lead to a mismatch of the 

contents of the translation. In a broad sense, the concept of a translation error, in addition, includeds errors that reduce the 
quality of translation as an independent text and violate other regulations not associated with the equivalence.

1. Zinoviev T.A., Nikulin N.Y. Translation error. The concept, causes, classification [Text] // Modern Philology: 
Materials II Intern. scientific. Conf. (Ufa, January 2013). – Ufa: Summer, 2013. – P. 107-109.

2. www.epmg.kz, www.moluch.ru

УДК 81.13

FOREIGN LANGUAGE (ENGLISH) STUDYING AT SCHOOL AS A PROSPECTIVE
BACKGROUND OF THE TRANSLATOR

El’kin D.A.
Scientific advisor: A. L. Kyuregyan, senior teacher

(Samara State Technical University)

More often people begin studying the foreign language (English in this article as an example) at school and this is a 
good time to create the stable foundation for the future translator. It is very significant to form the quality basic knowledge 
of the foreign language at this very stage. What is more, this should be done properly making some modifications in the 
traditional out-of-date teaching programmes and using the contemporary technologies.

Development of the new innovative methods that would allow students to acquire language knowledge and use it 
effectively in the future is a key problem and in case it is solved the translators would be more fluent in a foreign language 
and, as a result, more qualified.

Most Russian schools have not very effective English language programmes based on remembering the rules, car-
rying out different tests, and learning by heart some materials. There are some disadvantages of the conventional English 
language education:

1. Studying process is organized in a way that makes students think the school marks is the main target of the study-
ing process forgetting about the most crucial aspect – understanding. Bad marks can lead to the disappointing, the feeling 
that studying a foreign language is impossible, and the full aversion.
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2. Many schoolbooks contain difficult explanations with lots of grammatical terms that are often unnecessary. 
Even if there are no such explanations in the textbooks teachers use it to explain students the material, but it just confuse 
students.

3. One of the most important aspects of the studying process concerns what we study from the very beginning. The 
traditional English language programmes involve materials related to the English-speaking countries (usually the USA 
and the UK), but there is nothing about Russia – the place where we were born and the subject we can talk easy and with 
interest.

4. The out-of-date non-interactive teaching techniques prevail in our English language programmes. Absence or 
lack of innovative interactive tools makes the studying process poor, not very effective and boring [1].

All the downsides mentioned above should be considered very carefully and turned into the advantages to provide 
more quality foreign language education. Some of the ways (without full details) are introduced below:

1. Despite the school marks is the only way to estimate students’ knowledge, we should not emphasize the impor-
tance of them since a foreign language is not just a subject, it is the way of communication [2]. So, the modification of the 
traditional grading system could help students feel more comfortable and study a language effectively and with no stress.

2. When we met with our mother tongue in childhood nobody told us that this is Present Perfect Continuous, for 
example, or First Conditional, and we could get by without it, and we can speak easily even if do not know complicated 
grammatical rules [1]. So, new methods based on this principle could improve the foreign language education and help 
students to get rid of the negative associations with the language.

3. English-speaking countries are quite far away from us and we (Russian people) usually have nothing in common 
with them. We are not familiar with their culture and life, and we also do not know their language. So, it seems impossible 
to study English as students have double load – unknown material in an unknown language. But if we forget for a while 
about that abroad world and focus on our own life, Russian one, but using a foreign language, we could study English 
more effectively because it is much easier and more interesting to be able to say something about ourselves, about our 
life, not about unknown things.

4. Twenty first century brought us hundreds of new opportunities to improve the studying process. The up-to-date 
technologies can significantly change the quality of education. Using modern computers can create the environment imi-
tating the real English surrounding even if we are not abroad. So, every school class should be equipped with an interac-
tive board that could provide students with high-level foreign language education. And also we need to create visualized, 
with lots of bright pictures and videos, programmes for the interactive boards to make the studying process interesting 
and full of fun.

Thus, improving of the traditional foreign language programmes at school could essentially raise the level of the 
students’ language knowledge and the qualification of the future translators since they would have a stable background 
and could master the art of translation in specific fields quicker and more effectively.

1. Nikulina N.Yu., Zinov’eva T.A. Actual’nye voprosy prepodavaniya inostrannyh yazykov v neyazykovyh shkolah 
[Topical questions of the foreign language teaching in non-language schools], Sborniki konferenczij NICZ socziosfera, 
2013, No. 37, pp. 90-93.

2. Svalova E.V. K probleme yslovij realizaczii yazikovogo obrazovania v sovremennoj obshheobrazovatel’noj 
shkole pri obuchenii inostrannym yazykam [Towards the problem of the realization of the foreign language education in 
the modern educational school during the foreign language teaching], Problemy i perspectivy razvitiya obrazovaniya v 
Rossii, 2013, No. 20, pp. 156-160.
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THE WAYS OF TRANSLATION OF MILITARY ABBREVIATIONS
(BASED ON THE ENGLISH LANGUAGE)

Kedrov N.V.
Scientific advisor: L.B. Kadyrova, associate professor

(Kazan Higher Military Command School)

Abbreviation is a distinctive feature of the vocabulary of military texts. Doubtless, the style of combat documents 
influences on the intensity and prevalence of this phenomenon. Many terms and combinations acquire the appropriate 
version of the abbreviated writing. However, the use of contractions in written speech is not the word building in its full 
meaning, because in this case new words are not formed. It’s a special system of existing lexical units designation [1].

It is worth noting that under the «abbreviation» we understand an abbreviated word formed from the initial letters 
or syllables of any word combinations:

• ADA – Air Defense artillery;
• CQ – Charge of Quarters;
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• CLS – combat lifesaver;
• PCC precombat checks;
• SHELREP – Shelling report;
• WARNO – warning order.
Let us consider the ways of the translation of abbreviations. Abbreviations can be translated with lexical – semantic 

replacements (specification, generalization, modulation), loan translation, explication, transcription/transliteration:
a) Loan translation is borrowing of foreign words, expressions, phrases. It’s word for word translation:
• AM – Amplitude modulation – Амплитудная модуляция;
• FDC – Fire direction center – Пункт управления огнем;
• PLOT – Forward line of own troops – Передний край своих войск;
• SAW – Squad automatic weapon – Автоматическое оружие отделения.
b) Modulation is contextual, logically related translation:
• ADA – air defense artillery – Зенитная артиллерия, войска ПВО;
• BTC – bridge team commander – Командир переправочной группы:
• CMF – Career management field – Военно-учетная специальность;
• MRE – meal, ready to eat – сухой паек.
c) Explication or descriptive translation is the lexical and grammatical transformation, when a lexical unit of a 

foreign language is replaced by the phrase, which gives more or less complete explanation of meaning:
• HALO – High altitude, low opening – Парашютный прыжок с раскры том парашюта на небольшой высоте 

(затяжной прыжок);
• LBE – Loading-bearing equipment – Разгрузочная система для пере носки снаряжения;
• SWAT – Special Weapon and Tactic – Группа быстрого реагирования полиции; 
• ART – Auto-ranging telescope – Оптический прицел с режимом автоматического определения дальностей.
d) Compression is the replacement of complex sentences and phrases by shorter equivalent statements:
• BDU – Battle dress uniform – Боевая униформа;
• CP – Concrete-piercing – Бетонобойный;
• EPW – Enemy prisoner of war- Военнопленный;
• HE – high explosive – Фугасный.
e) Decompression is adding extra words and sentences:
• ОТ – observer-target – линия наблюдатель – цель;
• RAAMS – Remote antiarmor mine system – Система дистанционного минирования противотанковыми 

минами;
• RED – risk-estimate distance – расстояние потенциального риска по ражения;
• RFL – Restrictive fire line – Рубеж безопасного открытия огня.
f) Specification is the method of the translation, when the word with the broader meaning is replaced by a word 

with a narrower meaning:
• AG – E – rules of engagement – Правила боя;
• SJE – supporting effort – Вспомогательный удар;
g) Transcription is the reproduction of the sound of a foreign word. And transliteration is the reproduction of alpha-

betic foreign words in the target language:
• ATL – Alpha team leader – Командир группы «Альфа»;
• BTL – Bravo Team leader – Командир группы «Браво»;
• NATO – North Atlantic Treaty Organization – НАТО.
h) Generalization is the replacement of the concept by the broader one. When translating military words this tech-

nique is used much less frequently than the specification, which is associated with the peculiarities of the English vocabu-
lary. It often has a more abstract character than the Russian words related to the same concept:

• CLGP – Cannon-launched guided projectile – Управляемый артиллерийский снаряд.
Thus, we have found that the most common methods of translating abbreviations are loan translation and modula-

tion. In the first case, it is related to the accuracy of information transmission, while in the second – to the lexical and 
syntactic incompatibility of the English and Russian languages.

1. Galkina, E.N. Translation of abbreviations and acronyms in the Russian language // Russia and the West: dia-
logue of cultures. M.: Helios, 2005. 177 p.
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TRANSFER OF THE CONTENT BY THE PHRASEOLOGICAL UNITS

Suhih A.A.
Scientific advisor: A.V. Gorbach, lecturer

(Kazan Higher Military Command School)

Modern phraseological science raises a number of important tasks in the study of the unique language phenome- 
non – phraseologism. Scientists’ research is devoted to the semantics, the internal shape of phraseological units, their con-
nection with the concepts and the role of cultural discourse in the formation of such units.

Particularly complicated is the translation of the phraseological units, requires a lot of experience in the field of 
study of this discipline.

Idioms in other languages, particularly English, have a specific nature, so when a literal translation into Russian is 
not always reflected in the expression, the connotation is the bright value that was in the idiom in the original language. 
Differences in worldview, culture and worldview of different nations make it impossible in some cases, the interchange-
ability of phraseology in translation. English phraseological units at the Russian translation sometimes completely change 
their meaning. Therefore, a study of ways of translation of phraseology, and to this day is important.

Phraseological units is considered to be immutable, indivisible, from the point of view of the lexical system, a holis-
tic combination of words that functions as a single lexeme. Each translator when faced with the problem of the translation 
of idioms, often experiences difficulty in choosing a method to transfer the phraseological units. As a rule, an idiom is 
translated by phraseology, but this is not always possible, therefore, in each case it is necessary to use different methods.

Idioms are informative units that reflect the views and emotional relation of a man to reality. Idioms, due to the 
complexity of their semantic structure and a high specific gravity of connotations in many of them, entering into a variety 
of communications in the context , acquire additional meanings and additional associations. In addition, such units «be-
ing stable entities admit to the speech varied structural and semantic changes, including complex transformations that are 
impossible in the words» [3, p. 199].

V.S. Vinogradov identifies four opportunities to transfer the content of any phraseological unit. Firstly, in the target 
language the idiom has the same value, the same stylistic coloring and the same internal shape. Secondly, in the target 
language equivalent phraseological units exist, meaning and stylistic coloring of which are similar to the meaning and sty-
listic coloring of the original, the inner shape of these units is the same in nature figularity (partial equivalents). Third, in 
the target language there is a stylistic idiom equivalent to the same or similar meaning but of different internal shape. The 
fourth case is a situation where in the target language there are appropriate in its significance and stylistic colour words. 
Translation by the word feasible, if there is no duality in the perception of such trafficking. In this case, only semantic, 
emotional, stylistic and functional information is transmitted inherent phraseological script. Thus, «in the translation of 
some phraseological units may correspond to the idiom or word having an equivalent volume of information» [1, p. 188].

From the perspective of the translator phraseological units are divided into phraseological units which have equiva-
lents in the target language, and don’t have equivalent phraseological units.

Equivalents are complete and partial. The complete equivalents coincide with the phraseology of the original lan-
guage in meaning, the lexical composition, the imagery, the stylistic direction and the grammatical structure. These units 
are idioms of the international character based on the mythological legends, historical facts and idioms of biblical origin. 
The partial equivalents giving the meaning, contain lexical, grammatical and lexical and grammatical differences. There-
fore, we can say that the partial equivalent on the adequacy of the translation is equivalent to the partial one.

With the help of the equivalents the international phraseology is translated, it includes the phraseological units, 
which came into the different languages from the historical sources, mythology and were borrowed from the languages of 
different peoples independently from one another due to the commonality of human thought, the proximity of individual 
aspects of social life of different peoples, and their work.

Scientific linguists suggest several methods of translation the phraseologies that specify two basic methods of 
translation.

Phraseological translation involves the use of sustainable units of varying degrees of closeness between one of 
the source language and the target language corresponding to the unit – from complete and absolute equivalent to about 
idiomatic compliance.

Using corresponds to the first type the whole complex of the transferred unit values is stored. In this case, in the 
target language there is a descriptive idiom, which coincides in all respects with the phraseology of the original unit. 
Between correlative phraseological units there is no difference in the semantic content, style, metaphorical and emotional 
and expressive coloring. Both alternants have a number of similar lexical and grammatical indicators: combinability, be-
longing to the same grammatical category, coupled with contextual words-satellites. It should be noted another important 
property – the absence of national colors. Examples of this method are the following phrases: «читать между строк» – 
«read between the lines», «играть с огнем» – «to play with fire».

The second type of phraseological correspondences are so-called phraseological equivalents. In the absence of the 
idiomatic equivalent in the target language the idiom of the figurative meaning based on another form is selected. For 
example, «плакаться кому-либо в жилетку» – cry on smb's shoulder.
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Phraseological analogue is a full compliance with the transferred phraseological unit, but differs from it by any 
indicator such as other components, small changes in the language shape, change of the syntactic construction and others.

At non-phraseological translation the meaning of the phraseological unit is transmitted by means of the lexical, 
rather than idiomatic language translation tools. It is usually used when you can not bring a phrasebook equivalent or 
a equivalent. Such a translation, even taking into account the context of the possibility of compensation, can hardly be 
called complete, because there are some losses in the imagery, the connotations, expressiveness, shades of meanings. The 
methods of the non-phraseological translation include a lexical translation, a calquing and a descriptive translation.

Lexical translation is used, if the concept or any object in one language is described by the phraseologism, and in 
the other one – with the help of words. Under such translation of the phraseological units one should strive to at least 
partial preservation of the imagery of a lexical unit in the transmission of the meaning of its individual elements.

The calquing or the literal translation, is applicable in cases where the other methods, in particular, phraseological, 
is impossible to convey the semantic – stylistic and expressive – emotional meaning of the phraseologism. This method 
is resorted in cases «when there is a need to convey the pun of the original» [1, p. 191].

Conformity-calques enable to overcome the difficulties that arise when the original image is played up to create the 
deployed metaphors [2].

The descriptive translation comes down to interpretation of the phraseologism, translating of the phraseological 
units with the help of the free combination of words. This method is used in the absence of a full equivalent in the target 
language. The explanation , description or even the proverbs can be used transmitting as short as possible and as bright as 
possible the content of the phraseologism: grin like a Cheshire cat – «ухмыляться во весь рот».

Such translation is particularly suitable for the terms that do not allow the literal translation. It inferiors to the origi-
nal brightness, although is true to its meaning. At the descriptive translation it is still necessary to strive to the phraseolo-
gization or at least a hint of connotative meanings.

Thus, the translation of figurative phraseological units presents serious difficulties because of their expressive, 
stylistic marking and cultural identity. Upon transfer of stable combinations of words it is important to take into account 
their multiple meanings and features of the context in which they are used. The above types of interlanguage transforma-
tions due to the flexibility and expressiveness of the English language help to carry out a full translation into their native 
language.

1. Vinogradov V.S. Translation: general and lexical questions: Study guide. 2- nd publication, revised. – M ., 2004. –
P.188-191.

2. Komissarov V.N. Theory of Translation (linguistic aspects) / V.N. Komissarov. – M., 1990.- P.252 .
3. Kunin A.V. The course of phraseology of the modern English language: Textbook for institutes and faculties of 

the foreign languages. 2-nd publication, revised. / A.V. Kunin. – M.: High school, Dubna: Ed. center «Phoenix», 1996. –
P.199.
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The study of the translation problems of scientific and technical literature is an important direction in modern phi-
lology, because in the era of the industrialization of society translation of scientific and technical literature is critical to the 
progress of mankind. In our work only a small part of all the existing problems on the research question is examined, but 
we hope that we can contribute to the solution of scientific text translation problems.

One of the important issues facing the technical translator while translating technical texts is the emergence of new 
terminology related to scientific and technical progress. Sometimes it is impossible to make an adequate translation, but it 
is necessary to find a concrete replacement of a particular technical term in English without losing anything.

The main stylistic feature of scientific and technical texts is accurate and clear presentation of the material, the em-
phasis is on logical, not emotional side of the text. In terms of vocabulary the main feature of scientific and technical texts 
is to use scientific and technical terminology which enables the most accurate and clear presentation of subject content 
and ensures correct understanding of interpretation of the question. In the literature the terms carry the main semantic load 
taking the main place among other every day words.

With the development of science and technology and the emergence of new concepts the largest group of terms is 
borrowed from foreign languages or coined by scientists using Latin and Greek words. There can be a combination of 
both ways. The second largest group of terms represents common English words used in particular senses. The words can 
be used in different senses depending on the branch of knowledge.
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In structural aspect all terms can be classified as follows: simple terms, compound terms. This can be done by con-
necting two words into one new word. The most common method of term formation is by initial letters of a term. Another 
group is English abbreviations (acronyms).

In the translation sphere there are a number of special methods aimed at the adequate translation. There are two 
main methods of translation: direct and indirect translation.

1. Borrowing.
When in translation process semantics, structure and form (sound composition and spelling) of the term are bor-

rowed we deal with borrowing that allows you to fill the gap, usually of metalinguistic nature (a new technique, unknown 
concepts). It can be used to create a stylistic effect. For example, to bring in so-called local color, you can use a foreign 
term and talk about versts and poods in Russia, dollars and parties in America, tequila and tortilla in Mexico, etc.

2. Loan translation.
Loan translation is a borrowing of a special kind: we borrow from a foreign language a particular phrase and liter-

ally translate the elements that make it up. We thus obtain a loan translation and use the syntactic structures of the target 
language bringing to it new expressive elements or loan translation of structure, and introduce new language constructs, 
such as in science fiction.

3. Literal translation.
The literal translation or translation "word for word" denotes the transition from the source language to the target 

language, which leads to the creation of an accurate and idiomatic text in compliance with mandatory rules of the target 
language.

4. Transposition.
It is a method in which replacement of one part of speech to another without changing the meaning of the entire 

message is used. This method can be applied both within one language, and in translation. The translator must use the 
method of transposition, if it better conveys the whole meaning of the phrase or it allows you to restore the stylistic nu-
ances. It should be noted that the transposed phrase generally has a literary character. A special case of the transposition 
is ‘transversion’.

5. Modulation.
Modulation is the variation of the message which can be achieved by changing the angle or point of view. You 

can resort to this method when a literal translation, or transposition do not provide an adequate translation, i.e. do not 
convey the message. We can distinguish free or optional modulation, and steady or compulsory modulation. The differ-
ence between steady and free modulation is mostly in the intensity of use. The high frequency of use, the full acceptance 
of language usage, appearance in dictionaries (or grammar) can make this method useful for people with two languages.

6. Equivalence.
It is possible that two texts describe the same situation using a completely different stylistic and structural means. 

It is often of syntagmatic nature and affects the entire message. It means that most of equivalences, which we constantly 
use, are stable and are part of idiomatic phraseology, including clichés, sayings, adjectival or substantive stable combina-
tions and so on.

7. Adaptation.
This method is the last means in translation process. It is applicable to cases when the situation in the original 

language does not exist in the target language and should be translated through a different situation, which we consider 
equivalent. This is a special case of equivalence, the equivalence of situations. In many cases, it is justified and it is nec-
essary to use in translation transformations. Some scientific and technical texts and publications cannot be translated by 
means of above mentioned methods due to peculiarities of a language.

Translation of scientific and technical texts must be accurate and convey message of the original text. Exceptions 
have to be justified by peculiarities of the Russian language and style requirements. Translation as a whole must not be 
either literal or free rendering of a source text, although elements of both are always present. It is important to prevent the 
loss of essential information and use appropriate technical terms.

1. Elin P.A. Pecularities of translation of scientific and technical texts //Nauchnaya periodika: problemi I resheniya, 
№ 4, 2012. – pp.11-13.

2. Borisova L.I. Lexical difficulties of translation of scientific literature from English into Russian.– M.: VCP, 
1979. – 240 p.
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Similarity of the English and Russian words is extraordinary. Indeed, some of the words in English and Russian 
languages are very similar in sound. But how many words in the English language coincide with their Russian counter-
parts in their value and form?

The purpose of this work is to determine whether similar words from Russian and English have the same senses. 
To achieve this goal it is necessary to solve the following tasks:

• to study the literature on the subject;
• to find definitions of similar words with the same meaning and words which are dissimilar in meaning;
• to look up certain English words in the English-Russian dictionaries and identify English words that are similar 

to Russian ones;
• to compare the senses of similar English and Russian words
Homonyms and cognates
Pronunciation of words in different languages can be similar, e.g. in the English language and the Russian language. 

Cognates, words that have a common etymological origin, can sound similar in two or more languages. Cognates are the 
result of historical interaction of two or more languages (linguistic borrowings).

Homonyms are words which are similar in pronunciation, but have different meanings.
So, we can conclude that there are groups of words which can differ in meaning or spelling.
Translation difficulties
Many people mistakenly believe that knowledge of such words from different languages can help in learning Eng-

lish. Interlingual homonyms which are so-called ‘false friends’ can lead to misunderstandings and cause difficulties in 
translation of a text. Thus, people who learn a foreign language should give a lot of attention to pronunciation of words 
and should not forget that many of them have different meanings.

After studying English-Russian dictionary English words that coincide with the Russian ones have been identified. 
All these words have been divided into the following groups:

• Professions
Words similar in pronunciation, 

spelling and meaning
Words similar in pronunciation, 

but different in meaning
doctor доктор artist (художник ) артист
actor актер compositor (наборщик) композитор
agent агент 

architect архитектор 
boss босс

• Technology
Words similar in pronunciation, 

spelling and meaning
Words similar in pronunciation, 

but different in meaning
computer компьютер bus (автобус) бас (тембр голоса)

lamp лампа royal (королевский) рояль
radio радио most (больше всего) мост

automobile автомобиль fen (топь, болото) фен
• Other

Words similar in pronunciation, 
spelling and meaning

Words similar in pronunciation, 
but different in meaning

bar бар Bunk (чепуха ) банк
central центральный blank (пробел, пустой) бланк
defect дефект boy (мальчик) бой
film фильм Box (коробка) бокс
flag флаг capital (столица) капитал

gallery галерея case (случай) кейс 
nose нос clever (умный) клевер
office офис cry (плакать) край

last (последний) ласт 
tip (совет) тип
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Conclusion
In these languages there have often been words that are similar in spelling or in sound. The aim of this study was to 

determine whether these words are similar in meaning. After studying reference books I defined groups of words that are 
similar in sound and meaning, and words that are similar in sound, but different in meaning. After studying words from an 
English-Russian dictionary and then comparing the meanings of these words I came to conclusion that some of the words 
from these languages do not always   coincide in meaning. We should always pay attention to that aspect of the language 
if we want to master a foreign language.

1. http://dictionary.cambridge.org/ru/
2. https://www.lingvolive.com/ru-ru
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This subject of a research is urgent because development of modern society demands knowledge of not one for-
eign language, but two and sometimes more than two languages. Only in this case a person can participate confidently 
in cross-cultural communication. Revealing similarities and distinctions in a source and target languages it is possible to 
master them.

Similarities can be explained by these languages belonging to a family of Indo-European languages. Moreover, 
both German and English are related to the German group of languages.

The purpose of this paper is to make a comparative analysis of the English and German words and expressions, 
proverbs and sayings. The goal defined the following main objectives of the research:

– to analyze spelling of some words in the German and English languages;
– to define similarities and distinctions in pronunciation.
This subject is urgent for comprehensive understanding of English language concepts based on German language. 

While studying it I made use of a comparison method which allows to reveal similar and distinctive features in these 
languages. I believe that it helps me learn English.

1. The lexical units similar in pronunciation, but different in one / two sounds (respectively one / two letters), and 
having identical meanings.

Nouns:

German English Russian
Das Haus house дом
Der Gott god бог
Das Gold gold золото

Das Wetter weather погода
Der Bus bus автобус

Der Name name имя
Der Freund friend друг
Die Hand hand рука

Der Garten garden сад
Die Familie family семья
Die Maus mouse мышь

Die Antenne antenna антенна
Der Wein wine вино

Der Doktor doctor доктор
Der Kaffee coffee кофе
Die Milch milk молоко
Die Lampe lamp лампа
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 Numerals:

neun nine девять
sechs six шесть

Adjectives:

jung young молодой
gut good хороший

braun brown коричневый
hart hard тяжёлый

Verbs:

singen sing петь
helfen help помогать

kommen come приходить
beginnen begin начинать

2. The lexical units similar in pronunciation and spelling, but having different senses.

German Russian English Russian
 also итак also  тоже, также

 Die Art  вид, способ  art  искусство
 Der Artist  артист (в цирке)  artist  художник, творец
 Die Bank  банк, скамейка  bank  банк

 brav послушный  brave  храбрый
 Das Gift  яд  gift  подарок

 hell  светлый  hell  ад
 Die Hose  брюки  hose  шланг

Der Kollege  коллега  college колледж
 Die Schnecke  улитка  snake  змея

 schmal  узкий  small  маленький
 streng  строгий  strong  сильный

 Die Technik  техника  technique  методика, способ
 Die Wand  стена  wand  палочка

Das Warenhaus магазин warehouse товарный склад
Der Zirkel циркуль circle круг

We will consider similarities and distinctions in the use of lexical units in two languages.
I. a card/Die Karte. In both languages they have the following senses:
1) playing card
2) post card
3) business card
4) plastic card
but: the German word Die Karte is used also as a ticket at cinema, theater, and card isn't used in this sense, the word 

ticket expresses this meaning.

II. Handy – the mobile phone (German) – in English it is used as an adjective and means available; close, conve-
nient; useful; manageable, skillful, dexterous; skillful. 

Some features of a pronunciation of words in two languages

1. In English the vowel е at the end of the word, as a rule, isn't read; it is different in German.

German English
Die Maschine machine
Die Zigarette cigarette
Der Tribüne tribune
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2. The lexical units having similar ways of formation of lexical units in two languages.

German English Russian
Vergißmeinnicht forget-me-not незабудка

dreizehn thirteen тринадцать
Neunzehn nineteen девятнадцать
Montag Monday понедельник

3. The lexical units differing in the ways they are stressed.

German English
intensive intensiv

Das Mineral mineral
communicative kommunikativ

Proverbs:
a) absolute equivalents:

Russian German English
Все хорошо, что хорошо кончается. Ende gut alles gut. All is well, that ends well.
Все дороги ведут в Рим. Alle Wege fuhren nach Rom. All roads led to the Rome.
Не все то золото, что блестит. Es ist nicht alles gold was glanzt. All that glitters is not gold.
Век живи, векучись. Man lern so lange man lebt. Live and learn.
Лучше поздно, чем никогда. Besser spat als nie. Better late than never.

b) relative equivalents:

Russian German English
Что имеем – не храним,
а потерявши – плачем.

Hat die Kuh den Schwanz verloren, 
so merkt sie erst, wozu er gut gewesen. 
Потеряет корова хвост, тогда поймет, 
зачем он нужен.

The cow knows not the worth of her 
tail till she loses it. 
Корова не знает цены своему 
хвосту, пока не потеряет его.

В чужой монастырь со своим 
уставом не ходят.

Andre Stadten, andre Madchen. 
Другие города – другие девушки.

When in Rome, do as the Romans do. 
Когда находишься в Риме, 
делай так, как делают римляне.

Семь раз отмерь, один отрежь. Erst bedacht, dann gemacht. 
Сначала обдумай, потом сделай.

Score twice before you cut once. 
Посчитай дважды, прежде чем 
один раз отрезать.

We can draw a conclusion that German and English languages have much in common in the field of lexicon and 
options of the use of words and expressions. The English words similar to the German words are remembered quicker 
since associations in pronunciation and spelling of words boosts mastering the English lexical units.

1. https://www.lingvolive.com
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The phrase «stylistics of the text» is known long ago, however its contents give only the most general, indistinct 
representations. The matter is that the name of science has appeared before the science which only begins to be formed. 
Promptly developing linguistics of the text has shown that along with grammar, semantics of the text and other aspects 
and areas of his studying also the text stylistics are necessary.

1) Vocabulary. A large number of special terms and words not of an Anglo-Saxon origin are used. Words are se-
lected with big care for the most exact transfer of a thought. Syntactic (functional) words (pretexts and the unions) and 
words providing logical communication between separate elements of statements (adverb) have big specific weight.

2) Grammar. Only grammatical norms fixed in a written language are used. Passive, impersonal and indefinite-
personal designs are widespread. Compound and complex sentences in which prevail nouns, adjectives and impersonal 
forms of a verb mostly are used. Logical allocation is often reached by inversion.

So, the main requirement to the language of technical literature is an exact and accurate statement, description and 
an explanation of facts. The main emphasis is placed on the logical, but not emotional side of information. Such means of 
expression as a metaphor, a metonymy, etc. are almost not used in technical literature the statement has aformal character.

The main stylistic characteristics of the technical text is the exact and accurate statement of material at almost total 
absence of those expressive elements which give emotional richness to the speech, the main emphasis is placed on logical, 
but not on the emotional and sensual part of statement.

In order to understand the technical text correctly one should know the subject and the related terminology.
Examples.
Source text: Most of the modern radio–transmitters can communicate both telegraph and telephone signals.
If a translator is not familiar with radio engineering and the corresponding terminology would translate this sentence 

as following: Большинство современных радиопередатчиков может посылать как телеграфные, так и телефонные 
сигналы.

However the correct translation has to be the following: Большинство современных радиопередатчиков может 
работать как в телеграфном, так и в телефонном режиме.

Due to 1 the analysis of the main difficulties of the translation of scientific and technical texts we can make the 
following conclusions:

1. The translation of technical documentation is a sphere of translation activity wereshould work only highly quali-
fied technical specialists who are familiar with the subject and its specific terminology, who can competently express the 
idea in a target language.

2. The main methods of translation of technical documentation are:
1) Adoption
2) Replication
3) Metaphrase
4) Transposition
5) Modulation
6) Equivalent translation
7) Adaptation.
3. The special requirements to the scientific and technical translationsare equivalent and adequacy of translation to 

the text original.
Rather serious problem in translation of scientific and technical texts, in which has no equivalent of terms in a target 

language. In this case the translator sorts out the word or word combination which is close to meaning of the term.

1. Gorelikova S. N. The nature of the term and some features of carminabrowne in the English language // Vestnik 
OGU. 2002. No. 6.

2. Glushko M. M. Functional style of public language and methods of its research. – M.: 1974.
3. Najer V. L. To the description of the functional–stylistic system of the modern English language // Formal fea-

tures of the scientific text. – M.: 1981. Str. 3–13.
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Research in the field of slang is becoming more relevant. The most rapidly developing in recent decades is the 
«computer» language, which is called the language of programmers. It is believed that the knowledge of professional 
vocabulary – motion path to success in professional activities.

The area of   research: specialized vocabulary terms as a lexical layer, which is closely associated with the program-
mer's profession. Vocabulary programming language is the rules «spelling words» programs such as identifiers, constants, 
function words, as well as professional use of lexical units during tuning work on telecommunications equipment. From 
this it is evident that the professional slang (jargon) formed in the programming environment is based on the use of pro-
gramming languages, or is used to configure the operating environment or the telecommunications network.

The material of the study is dictionaries of computer terms and slang derived from the Internet network. Histori-
cally, most of the Russian computer language is translated foreign terms or names. However, in the Russian version of 
the computer language representation of the Russian mentality is manifested. Formation and development of professional 
language programmers and means of communication of people, associated with the computer industry, entail the transfer 
of computer jargon in the speech practices of carriers of the Russian language. The cases of professional vocabulary us-
age, while communicating with people, were considered.

The currency of the study is that it allows you to link the linguistic knowledge of the future profession; teaches to 
find an interesting and unexplored side.

УДК 811

ABOUT TECHNICAL LITERATURE

Magomedov Kh.I.
Scientific advisor: Urmanova L.E., senior lecturer

(Kazan National Research Technical University named after A.N. Tupolev)

Many students whose major is radio engineering often have to use English literature for studying and research 
work. One of the most famous books in this field is the «Digital Design and Computer Architecture». David and Sarah 
Harris published this book on August 24, 2012in English. It was published in Russian in 2015. A team from Russian, 
Ukrainian, American and British Universities translated this book for three years. The question is: «why this translation 
lasted for three years»? Let suppose it was because:

1. Translation was difficult, and so it needed more time than a less difficult text.
2. This book was not interesting, so no one wanted to translate it.
If we compare this book with several other books, maybe we can prove the first or the second statement. For ex-

ample: one of the most popular and a very interesting book «A Brief History of Time» (in 2005 published in English, in 
2012 published in Russian) by a British physics Stephen Hawking. Stephen Hawking wrote a lot of books and articles, 
which partially were translated into Russian. Despite its popularity, translation continued just seven years after its publica-
tion. As for technical literature, one can wait for translations of, for example, the descriptions radio components during the 
whole live time and still it may not happen. As an example we can compare a scientific book with fiction. Let it be «Harry 
Potter and the Philosopher's Stone» written by J.K. Rowling. It is the first book of a famous series. It was published in 
English on the 26th of June 1997 and in Russian in 2001. Later this series became rather famous. We can compare the first 
book with the final book of this series «Harry Potter and the Deathly Hallows», which was published in English in July 
2007 and in Russian in October 2007. The translation was finished during three mounts. Well, we can see that popular 
books are translated faster than less popular ones, and fiction is translated faster than scientific works are.

I think that scientific and technical literature is translated less quickly than fiction, because fiction is easier to trans-
late. We will enumerate several problems of translating technical literature:

1. For example, The Digital electronics and computer architecture describes how electronics circuits, logic gates 
and other components work. If the translator does not understand how it works, then probably he will make translation 
errors.

2. Term problems:
2.1. For a long time we were reading «The Radio» journal in Russian, several articles there were about «хай фай» 

amplifier. Then we did not understand the meaning of «хай фай». Later we read a journal about «HF» amplifier in Eng-
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lish that meant «High Fidelity amplifier». Thus there appears another unofficial term which is not used in the scientific 
literature, but confuses inexperienced radio specialists and amateurs.

2.2. A lot of people use power banks for telephones when battery level is low. In Russian this gadget is called 
«дополнительный аккумулятор». If we translate this word combination into English, it will sound like «an extra bat-
tery». These two gadgets fulfill the same function, but differ in technical design.

Other examples: «The Field-programmable gate array» in English is«программируемая пользователем 
вентильная матрица» in Russian, but often it called «ПЛИС – Программируемая логическая интегральная схема», 
flip-flop in English sounds like «триггер» in Russian.

2.3. Microprocessor fulfills commands which are determined and written in a datasheet. These commands are writ-
ten in the form of British abbreviates. So, the term which was translated as «Datasheet», will rather confuse, than help 
us. б

EEARH – The Electrically Erasable Programmable Read-Only Memory Address Register Hihg, and EEARL – The 
Electrically Erasable Programmable Read-Only Memory Address Register low, in Russian are written as « старший, 
младший регистр адреса, электронно-стираемое программируемое постоянное запоминающее устройствo». If 
we read the full name in English we understand the value of each letter in the abbreviation. But the register name written 
in Russian does not convey its meaning. And there are more than 80 of such registers. If we don’t know the meaning of 
any character in the register’s name we won’t understand which register is mentioned. So using the translated technical 
literature will bring more trouble than good.

The question always arises about how to translate terms which were found in English into Russian, and if there 
are any analogues of these terms in Russian. That is why the translation of technical literature should engage people with 
extensive knowledge in the field, where the translation is necessary. Many experts do without translating technical litera-
ture into Russian, because it is easier to work with the original English text, than to take into account all the nuances and 
inaccuracies in the translation.

Despite all the difficulties translation of technical literature is necessary. In the above given example of the book 
«Digital Design And Computer Architecture» the translation is done very well, despite the fact that the book is absolutely 
free. But not all technical literature is translated professionally enough and you have to study both in Russian and English 
to understand all the nuances, abbreviators and professional terms.

1. http://textbooks.elsevier.com/web/product_details.aspx?isbn=9780123944245
2. https://en.wikipedia.org/wiki/A_Briefer_History_of_Time_(Hawking_and_Mlodinow_book)
3. http://www.atmel.com/Images/Atmel-8271-8-bit-AVR-Microcontroller-ATmega48A-48PA-88A-88PA-168A-

168PA-328-328P_datasheet_Complete

УДК 81

PROBLEMS OF MACHINE TRANSLATION OF SCIENTIFIC AND TECHNICAL LITERATURE

Rodina R.V.
Scientific advisor: L.E. Urmanova, senior lecturer

(Kazan National Research Technical University named after A.N.Tupole-KAIv)

The study of the special problems of translation of scientific literature is the most important direction in modern 
philology. In the era of the industrialization of society in terms of increasing the flow of information and the ever-expand-
ing international scientific and technical exchange translation of scientific and technical literature has critical value. Year 
by year, the workload on the translators of scientific and technical literature is steadily increasing.

At the present time there is a fairly wide range of programs which can facilitate the work of the translator and which 
are capable of performing an interlinear translation for him. Among these programs special place is taken by systems of 
machine translation.

Machine translation is an action of transforming the text in one natural language into an equivalent content text in 
another language performed on the computer and the result of this action.

Problems of machine translation
The problem of machine translation of texts appeared more than two decades ago. Its essence is the creation of the 

machine that receives text in one natural language (e.g. English), and generates a text in another language (e.g. Russian). 
Now in the role of such machines electronic machines are used and for them the translation algorithms and dictionaries 
are developed.

The current stage of development of machine translation can be characterized as a stage of syntactic word by word 
translation. The basic unit of meaning is the word and the grammatical forms and words order in the generated text are 
determined on the basis of syntactic relationships between the words in the original text. By analogy with the established 
traditions dictionaries for automatic translation are built primarily as a dictionary of words (the percentage of phrases in 
them is small).
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But in natural languages a word is not the only unit of meaning. There are used several levels of semantic units (the 
level of morpheme, the word level, the level of phrases, the level of sentences, etc.). Moreover, the meaning units of a 
higher level can not always be determined on the basis of the meaning of lower-level units (most brightly it is expressed 
in the relationship between the levels of morphemes and words).

High-quality machine translation of scientific texts can be built through the use of complexes of dictionaries, in-
cluding in its membership semantic units of different levels of words, phrases, sentences. As in scientific and technical 
texts names of concepts are often expressed by phrases and much less by individual words, a leading place should be 
occupied by phrases.

As an example, consider the term «discrete simulation program».
Systems of machine translation translated this term as:
• «отдельной программы моделирования» (PROMPT 9.0)
• «дискретной программы моделирования» (Google Translator)
• «программа имитационного моделирования дискретных» (Yandex Translator).
While the correct translation is the term is «программа дискретного моделирования».
In scientific and technical texts we can often find expressions translating which you need to consider the style of 

presentation. For example, the phrase «the methods to be discussed below» is translated by systems of machine transla-
tion as:

• «методы, которые будут обсуждаться ниже» (PROMPT 9.0 и Google Translator)
• «методы, которые будут рассмотрены ниже» (Yandex Translator)
But the translator would translate this phrase by the stable for Russian language phrase «рассматриваемые ниже 

методы».
It should also be noted that the computer does not have consciousness. It does not understand the nuances of lan-

guage, allusions in the text, that is called a fine play on words.
As an example, consider the sentence «A discrete simulation, we proceed by doing whatever is to be done at a 

certain instant of simulated time ...»
The translator would have given this phrase as an implicit definition:
«Процесс моделирования заключается в выполнении определенных действий, предусмотренных для 

данного момента …»
What explicitly can be translated as «Процесс моделирования – суть выполнение определенных действий, 

предусмотренных для данного момента …»
But the systems of machine translation strongly distorted this sentence:
• «На дискретном моделировании мы продолжаем, делая независимо от того, что должно быть 

сделано в определенный момент моделируемого времени …» (PROMPT 9.0)
• «Дискретное моделирование, мы продолжим, делая все, что должно быть сделано в определенный 

момент времени ... моделируемой» (Google Translator)
• «Дискретное моделирование, мы продолжим делать все, что должно быть сделано в определенный 

момент времени моделируется ...» (Yandex Translator)
Machine translated the sentence as close as possible to the original text, but the basic idea of the statements has been 

lost. And the loss of the main ideas for the scientific and technical texts is unacceptable.
In conclusion, we would like to say that a good translation is not only creative, but also a quite time-consuming 

work. As regards the creative part, in the foreseeable future in the man-computer competition, a man will always win. 
However, to resolve the problems caused by the laborious process of translation, machine translation systems can be a 
good help. One of the main advantages of a machine translation is a high translation speed. In just a few seconds, you 
can get the translation of a multi-page text. Today, translation software is able to build meaningful phrases, and in the 
last few years has improved the quality of translation. But the computer is poorly understands the nuances of grammar. 
Therefore, human participation is necessary. So in order the translation could be considered complete, the translator’s help 
is required. Having at hand the original and the machine translation he will complete the job.

1. Frolov S.V., Pankova D.А. Problems of machine translation building. 2008.
2. Marchuk J.N. Computational linguistics: a tutorial. – Moscow: East-West, 2007.
3. http://bibliofond.ru/view.aspx?id=513466
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УДК 81

THE DIFFICULTIES OF TECHNICAL TRANSLATION

Shaykhlislamova L.R.
Scientific advisor: D.M.Zinnatova, senior lecturer

(Kazan National Research Technical University named after A.N. Tupolev-KAI)

As science and technology develops, new English words used to express new concepts, techniques and inventions 
come into existence. These words have developed more rapidly during the last decades that dictionaries can by no means 
trigger of. It is axiomatic that not every idea or information is recorded in one single language.

To be a scientific translator one should have: broad knowledge of the subject-matter of the text to be translated; a 
well-developed imagination that enables the translator to visualize the equipment or process being described; intelligence, 
to be able to fill in the missing links in the original text; a sense of discrimination, to be able to choose the most suitable 
equivalent term from the literature of the field or from dictionaries; the ability to use one’s own language with clarity, 
conciseness and precision; and practical experience in translating from related fields. In short, to be technical translator 
one must be a scientist, or engineer, a linguist and a writer.

Out of the six requirements listed above, the first deserves special consideration because it bears on the early at-
tempts to found a theory of translation advocating that the text whether literary or scientific should be dealt with accord-
ing to the way language is used in them (Adams, 1967: 87) [1]. This means that it is a theory which goes back to the old 
epistemological controversy over the objective and the subjective sides of reality, and which may imply, when extended to 
language varieties, a dichotomy between science and literature. According to Adams (ibid.) «it took more than a century 
to reorganize these two terms» properly as illustrated in the following columns: 

Science Literature
– Denotative adequacy. – Unbridled connotation.
– Logical expository and/or argumentative progression. – Lack of argumentative progression.
– Precision. – Vagueness.
– Intellect. – Imagination or intuition.
– Reason. – Emotion.
– Truth to particular truth. – Truth to the ideal and universal.

The points of contrast mentioned above side with Ilyas [2] (1989: 109) who describes the nature of scientific texts 
as follows: In scientific works, subject-matter takes priority over the style of the linguistic medium which aims at express-
ing facts, experiments, hypothesis, etc. The reader of such scientific works does not read it for any sensuous pleasure 
which a reader of literary work usually seeks, but he is after the information it contains. All that is required in fact is that 
of verbal accuracy and lucidity of expression. This is applicable to the translator’s language as well. Scientific words dif-
fer from ordinary and literary words since they do not accumulate emotional associations and implications. This explains 
why the translation of a scientific work is supposed to be more direct, freer from alternatives, and much less artistic than 
the other kinds of prose. The language of scientific and technical language is characterized by impersonal style, simpler 
syntax, use of acronyms, and clarity.

This distinction has one significant implication for the translator of scientific texts: he has to possess some knowl-
edge of the subject-matter of the text he is working on, over the rest of the pre-requisites which he shares with translators 
of other text types.

The need for a large new vocabulary dealing with technological and scientific matters is, however, the least inter-
esting feature of the new lexical development; more fascinating, though more elusive, is the evolution of a new technical 
language.

Generally speaking, the technical use of language manifests itself in several ways. The most obvious one is non-
deviation from ordinary grammar, logically and argumentative progression. There is no blocking or stopping to the auto-
matic processing. In contrast to their literary counterparts, scientific texts underline the information content.

1. Adams, Hazard. The Interests of Criticism. New York: Harcourt Brace and World Inc. – 1967.
2. Ilyas, A. Theories of Translation: Theoretical Issues and Practical Implications. Mosul: University of Mosul. – 

1989.
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Секция 5

ФУНДАМЕНТАЛЬНЫЕ 
И ПРИКЛАДНЫЕ 

ИССЛЕДОВАНИЯ В НАУКЕ

Председатель: канд. пед. наук, доцент Н.А. Константинова.
Секретарь: преподаватель А.В. Савельева
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УДК 621.6.031

DEVELOPMENT AND STUDY OF FLOWMETER BASED ON IMPROVED PERFORMANCE 
THERMOELECTRIC APPROACH

Atamanov E.V.
Scientific adviser: S.V. Smirnova, associate professor

Consultant: E.I. Zaripova, associate professor
(Kazan National Research Technical University named after A.N. Tupolev-KAI)

The modern meters of a liquid flow rate require large diversity of measuring instruments providing generation of 
measuring information signals in the form convenient for distant transfer and its delivery on the screen. However the 
huge number of requirements and complexity imposed on flow meters and counters were the reason for development and 
creation of the considerable number of such devices [1]. Therefore now there are numerous methods and tools of water 
discharge.

In recent years application of liquid discharge flow meters in Russia grows in branch industry spheres, and housing 
and utility services. There is a large diversity of brand-name manufacturer metering devices on the market. But for the 
most suitable choice it is necessary to take into consideration comparative analysis of flow meter working performances. 
Many developers create more efficient and improved liquid discharge flow meter models, thus trying to design the univer-
sal flow meter, which would be applicable in all areas of industry.

The existing flow meters possess small but nevertheless essential shortcomings including low measurement accu-
racy, restricted life cycle, narrow measuring range and high product cost.

Development of a flow meter on the basis of a thermoelectric approach solves the majority of flow rate measure-
ment problems [2]. This method consists of a flow rate measurement of thermal energy transfer between two points lo-
cated along a flow, it can be used to cool the heated body placed in a flow. These ways of measurement allow to provide 
better sensor response at wider speed range.

The developed device consists of four elements – microheater, two sensors taking temperature before and after 
heating process, and compensation temperature sensor used for larger flow rates measurement. Figure 1 shows scheme 
of sensor arrangement.

Fig. 1. Scheme of sensor arrangement

Water discharge measurement can be performed in two modes. The first mode is intended to measure relatively 
slow flows in variable direction. At flow initiation the thermal spot (hot spot) shifts in the direction of a flow rate. How-
ever measurement range is limited by mode itself. At a particular flow rate the thermal spot (hot spot) shifts too far and 
the difference of indexes of the right- and left-hand sensors does not allow to define a flow rate. Second mode selection/
transition occurs automatically in this case implying the use of two elements – the microheater and the compensation 
temperature sensor. At high flow rate microheater suffers from heat losses. The amount of heat dissipated into the flow 
depends on temperature difference of the heater and thermal characteristics of the environment. Thus, the flow rate can be 
calculated as a function of heater temperature difference and temperature sensing device.

Sensing devices of such design can measure a flow rate in the range from 0 to 50 m/s with sensitivity of 0.01 m/s 
and an error less than 1% of a measurand. Figure 2 shows measurement process in details.

In this standard structure the initial Vliquids parameter is perceived by the corresponding sensor, measuring a flow 
rate. Further the signal is processed and transformed into amplifier output signal. Enhanced signal is filtered out and en-
ters microcontroller. Microcontroller contains analog-to-digital converter capable of converting an analog signal into a 
discrete code entering r. f. modem emitter/transmitter. Data transmission into r. f. modem receiver is carried out through 

Секция 5. Фундаментальные и прикладные исследования в науке. 
Председатель: канд. пед. наук, доцент Н.А. Константинова. 
Секретарь: преподаватель А.В. Савельева. 
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RS-485 interface. Further the signal undergoes processing in microcontroller to provide correct information, and liquid-
crystal display shows data in a user-friendly form.

Fig. 2. Functional block diagram of water discharge measurement

This flow meter allows to provide the continuous monitoring and reliable data output to the consumer in a user-
friendly form. Using this device, it is possible to take precise measurements of a flow rate in large diameter pipes. This 
allows to expand the range of application of this flow meter.

1. Kremlovski P.P. Flow Meters and Counters of Substance Quantity – 5th ed. Rev. and extra – SPb.: Polytechnics, 
2002. – 409 p. / 1. Кремлевский П.П. Расходомеры и счетчики количества веществ – 5-е изд. перераб. и доп. – СПб.: 
Политехника, 2002. – 409 с.

2. Baker R.C. Flow Measurement Handbook: Industrial Designs, Operating Principles, Performance, and Applica-
tions – 1st edition. Cambridge University Press, 2000. – 564 p.

УДК 377.5

VIRTUAL PRACTICAL WORK «LINEAR CODES OF FIBER-OPTIC 
TRANSMISSION SYSTEMS» ATEST

Biryukov A.M.
Scientific advisor: E.T. Mullayanova, senior lecturer

(Kazan National Research Technical University named after A.N. Tupolev-KAI)

We all know that time does not stand still. Every year computers are becoming more and more part of our lives. This 
process fills our lives with many new opportunities and amenities. For example, in schools teachers have to constantly 
check a large number of exercise books with independent research works. It is indeed very difficult, time-consuming; 
moreover, these are errors that cannot be ruled out errors in the verification. Software is to fight with this problem. The 
suggested software is a virtual copy of practical work «Linear codes FOTS» in the professional module «multi-technical 
maintenance of telecommunications systems».

The software is designed for daytime and correspondence students who major in MTS. Using this software allows 
you to:

• consolidate knowledge on the topic «Linear codes of digital FOTS»;
• explore the formation algorithms of FOTS codes;
• get acquainted with the construction of temporary optical code charts.
The software product is made in Borland Delphi 7. programming environment On its creation, the following tech-

nologies were used:
• work with text files;
• work with files with the extension html;
• work with the classes and their inheritance;
• dynamic data storage;
• WinAPI functions;
• Borland Delphi 7 environment graphics capabilities;
• work with graphics files.
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• work with files with the extension html; 
• work with the classes and their inheritance; 
• dynamic data storage; 
• WinAPI functions; 
• Borland Delphi 7 environment graphics capabilities; 
• work with graphics files. 
As a development environment Borland Delphi 7 was chosen. The reason is you do not need to install any 

additional software for applications written in it. Windows of this software are marked automatically in accordance with 
the resolution of the screen. All tasks and answers are stored directly in the application code, which makes them 
inaccessible to "particularly cunning" students. Evaluation of the performance of the work is displayed in an additional 
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As a development environment Borland Delphi 7 was chosen. The reason is you do not need to install any addi-
tional software for applications written in it. Windows of this software are marked automatically in accordance with the 
resolution of the screen. All tasks and answers are stored directly in the application code, which makes them inaccessible 
to «particularly cunning» students. Evaluation of the performance of the work is displayed in an additional window, as 
well as written in the results file. For this file not to become massive, it has a mechanism to clean it according to certain 
criteria. In carrying out the practical part (i.e., the signal-coding), it is possible to build a timing chart (a graphical repre-
sentation of 10 encodings). All possible details to ensure convenient interface as input validation, navigation with Tab but-
ton and some others have been implemented. The following setting for working windows has been carried out in order not 
to give a student the chance to minimize the application and crib: the windows are not removed, Alt + Tab does not work.

The software is intuitive to use. Tooltips in the navigation window and comments to perform the work in each of the 
working windows are implemented. To get started with the software, just the application itself, a set of graphical resources 
used by software products and file with the theory (the folder with the above set of resources takes only 1.62 MB of disk 
space) are required. Results’ file is created automatically when you launch the app for the first time. Application design is 
executed straightforwardly, with’ eye-friendly’ colours.

Below are the screenshots of basic software’s operating window:
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In the future, I plan to put the installer package on the web server for easy installation and upgrade of the current 
version of the software. Also my intention is to create a network version of the software with a centralized database in-
stead of separate text files on each computer.
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A wide range of digital instruments for the measurement of arterial pressure and heart rate with various pressure 
curve processing algorithms are presently available, which are used for the diagnosis of cardiovascular diseases. The main 
issue with all types of arterial pressure instruments is the reliability of their readings. The accuracy of arterial pressure 
instruments can be determined by means of their comparison with standard facilities. Therefore, investigations of the 
calibrated pulses of generated liquid flow in experimental facilities are becoming particularly significant. This problem 
can be solved by the modernization of experimental facilities for assembly verification of arterial pressure and heart rate 
instruments.

The purpose of this work is the study of the shapes of generated liquid flowrate pulses at various changes of the 
rotor output window in the flowrate pulsator.

A flowrate pulsator [1] constituting a part of the verification facility [2] is used in the oscillating circuit in order to 
create generated flow pulses of various shapes and amplitudes. At the same time, pressure curve shapes depend on the 
correlation between the dimensions of rotor and stator windows in the flowrate pulsator.

Liquid flowrate is determined by the area of the stator output window not overlapped by the rotor at a given mo-
ment. The amplitude of generated flow is accounted for by the flowrate of liquid passing through the output windows of 
the stator, whereas the pulsation frequency depends on rotor speed.

Maximum liquid flowrate in the pipeline is obtained when the rotor and stator windows are in complete alignment, 
and minimum liquid flowrate is acquired when stator windows are completely overlapped.

Fig. 1 features flowrate curves of pulsating liquid flow at various shapes of rotor output windows. Variations of ro-
tor window dimensions cause changes in the shapes of generated flow pulses. The rotor windows proposed in this work 
allow to bring the shape of a verification facility channel pressure curve closer to the actual shape of an arterial pressure 
curve.

Fig. 1. Rotor output window shape versus liquid flowrate curves

The variation of pressure Рsys(t) during the systole and diastole periods Рdias(t) under the influence of pulsating liquid 
flows of various shapes and amplitudes is determined in accordance with the O. Frank's model:

(1)

where 
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where 
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   – oscillation frequency, Hz; 

К – cubic elasticity ratio, Pa/ml; 
Q – generated liquid flow amplitude, ml/s; 
W – total hydraulic resistance, Pa∙s/ml. 
The research of experimental data acquired in the course of this work demonstrates characteristic arterial pressure 

curve points corresponding to systolic arterial pressure, average  arterial pressure and diastolic  arterial pressure.  
The solution of this equation in MathCad required the performance of calculations of the conversion of source data 

into that which allows to establish a model of pressure variation in the course of time. 
The obtained curves can be analysed using the criteria reviewed in [3]. Amplitude, time and amplitude-time 

criteria allow to assess the calibrated pulses of generated flow in verification facilities. Such assessment allows to study 
the obtained curves and draw a conclusion regarding the best configuration of the rotor window for verification 
facilities. 

Software for curve analysis has been developed, which develops models of arterial pressure curves and calculates 
specified parameters on the basis of experimental data. 

The results of research of generated flow pulses suggest a dependence of arterial pressure curve shape on the 
variation of rotor window dimensions in the flowrate pulsator. This research facilitates the selection of an optimal rotor 
window configuration which could be implemented in verification facilities for assembly verification of arterial 
pressure and heart rate instruments. 
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Software for curve analysis has been developed, which develops models of arterial pressure curves and calculates 
specified parameters on the basis of experimental data.

The results of research of generated flow pulses suggest a dependence of arterial pressure curve shape on the varia-
tion of rotor window dimensions in the flowrate pulsator. This research facilitates the selection of an optimal rotor window 
configuration which could be implemented in verification facilities for assembly verification of arterial pressure and heart 
rate instruments.

1. Patent of the Russian Federation No.2327119, IPC G01F 25/00, F15B 21/12 . Flowrate pulsator / R.N. Karataev, 
A.I. Soyko, I.N. Sinitsin. Published on 20.06.2008, Bulletin No.17.

2. Patent of the Russian Federation No.2393758, IPC А61В 5/00, А61В 5/22. Automated sphygmomanometer 
verification device / R.N. Karataev, A.I. Soyko, I.N. Sinitsin. Published on 10.07.2010, Bulletin No.19.

3. Criteria of assessment of the quality of generated liquid flow pulses in verification facilities for arterial pressure 
meters // Minutes of the International Research and Practical Conference of the Science and Art Society «Integration of 
International Scientific Processes as the Foundation of Social Progress» / A.I. Soyko, O.K. Borisova. – Issue 13, No.2. – 
Moscow, 2016. – pp. 36-38.
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The index of refraction is one of the few physical constants that can be measured with very high accuracy and small 
amount of time, with only a small amount of substance. Refractometers were used for this purpose. They allow to deter-
mine the refractive index with accuracy up to 0.01% or even 0.001% of the measured value. It requires only 0.05–0.5 g of 
the substance, and the whole measurement procedure is reduced to the scale reading of the instrument [1].

Presently refractometers are obligatory belonging of many research and production laboratories. There is no doubt 
that the simplicity and accessibility of measurement combined with high accuracy will allow refractometric methods to 
save the importance in the future.

The aim of this work is to develop refractometric approach for chemical engineering control under instrumental 
laboratory of the Optoelectronic System Department.

Use of RPL-3, URL-1, RPL-1 refractometers is provided according to the instruction for chemical engineering 
control and metering of sugar production [2].

IRF-454 refractometer is used in this work (Fig. 1) in the following order:
1. The refractometer is set so that the light falls on the window of the lighting prism (when shutter 14 is open). 

Electric bulb or day light can be used as a light source.
2. A few drops of liquid are put on the clean polished surface of the measuring prism with a glass stick or a
pipette without touching a surface.
3. A lighting prism is lowered and pinned by a clamp 4.
4. Set the eyepiece on a clear visibility of the reticule by turning the mirror 11 to achieve better illumination of the 

scale.
5. Rotating the flywheel 16 enter the clear obscure border in the field of view of eyepiece.
6. Flywheel 16 is used to highlight clear obscure border on the reticule, then scale metering is carried out. Metering 

index is a fixed vertical stroke of the prism 10. The scale interval is 5 . 10-4.

2. Patent of the Russian Federation No.2393758, IPC А61В 5/00, А61В 5/22. Automated sphygmomanometer 
verification device / R.N. Karataev, A.I. Soyko, I.N. Sinitsin. Published on 10.07.2010, Bulletin No.19. 

3. Criteria of assessment of the quality of generated liquid flow pulses in verification facilities for arterial pressure 
meters // Minutes of the International Research and Practical Conference of the Science and Art Society ―Integration of 
International Scientific Processes as the Foundation of Social Progress‖ / A.I. Soyko, O.K. Borisova. – Issue 13, No.2. – 
Moscow, 2016. – pp. 36-38. 
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Fig. 1. IRF-454 refractometer 
where: 
1 – guide, 2 – refractometric unit, 3 – fitting, 4 – clamp, 5 – scale, 6 
– nonius, 7 – fitting, 8 – arm, 9 – fitting, 10 – hinge, 11 – mirror, 12 
– fitting, 13 – guide, 14 – shutter, 15 – mirror, 16, 17- flywheels. 
 
 
 
 
 
 
 

Starting measurements, it is first necessary to ensure the proper operation of the device. This check is most easily 
done by measuring the refractive index of the substance with known refractive index (  ). 

1. Index of refraction of the distilled water is    =1,3330, instrument reading is    = 1,3225. 
2. Index of refraction of the prism is    = 1,5168. 10 measurements of index of refraction of prism are carried out. 

The measurement error is 1 10-4. Instrument reading      = 1,5168. 
The measurements correspond to the specified accuracy of the device. 
Determination of sugar content in the solutions is the next step. To assess the possibility of solids measurement 

using instrument base of the Optoelectronic System Department, solids tests of different concentration sugar solutions 
are carried out. 

Percentage of sugar in 19% sugar solution:    = 1,3623, S = 19,1%, 
where    – refractive index, S – solids (sugar) ,%. 
Conclusion: the percentage of sugar in 10% sugar solution is 19,1%. 
Percentage of sugar in 10% sugar solution:    = 1,3481, S = 10,2%, 

Fig. 1. IRF-454 refractometer:
1 – guide, 2 – refractometric unit, 3 – fitting, 4 – clamp, 

5 – scale, 6 – nonius, 7 – fitting, 8 – arm, 9 – fitting, 10 – hinge, 
11 – mirror, 12 – fitting, 13 – guide, 14 – shutter, 15 – mirror, 

16, 17 – flywheels
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Starting measurements, it is first necessary to ensure the proper operation of the device. This check is most easily 
done by measuring the refractive index of the substance with known refractive index (nD).

1. Index of refraction of the distilled water is nD =1,3330, instrument reading is nD = 1,3225.
2. Index of refraction of the prism is nD = 1,5168. 10 measurements of index of refraction of prism are carried out. 

The measurement error is 1 . 10-4. Instrument reading nDср = 1,5168.
The measurements correspond to the specified accuracy of the device.
Determination of sugar content in the solutions is the next step. To assess the possibility of solids measurement 

using instrument base of the Optoelectronic System Department, solids tests of different concentration sugar solutions 
are carried out.

Percentage of sugar in 19% sugar solution: nD = 1,3623, S = 19,1%,
where nD – refractive index, S – solids (sugar), %.

Conclusion: the percentage of sugar in 10% sugar solution is 19,1%.
Percentage of sugar in 10% sugar solution: nD = 1,3481, S = 10,2%,
Conclusion: the percentage of sugar in 19% sugar solution is 10,2%.
Percentage of sugar in 5% sugar solution: nD = 1,3407, S = 5,3%,
Conclusion: the percentage of sugar in 19% sugar solution is 5,3%.
Measurements of solids content in the beet juice are carried out. Before determining the content of solids of the beet 

juice the following steps should be carried out:
• To filter juice.
• To light up juice by leaden vinegar.
• To shake it up.
• Then supervise the setting of sediment.
• To filter juice. To get defecate juice.
• In 100 ml of the distilled water to part 25 ml of juice.
• To dilute juice water in correlation 1: 5. All subsequent data are multiplied by 5.
Percentage of solids: nD = 1,339376, S = 4,4 . 5 = 22% (for 22% nD = 1,367197 ).
Conclusion: content of solids in juice of beet is 22%.
Based on the conducted research new refractometric method for the chemical engineering control of sugar produc-

tion has been proposed. It involves:
1. Checking of the device.
2. Filtration of beet juice.
3. Clarification of beet juice addition 2–4 ml of lead vinegar.
4. Stirring of the flask with beet juice in a circular motion.
5. Shaking of beet juice.
6. Filtration of beet juice.
7. Determination of solids content in beet juice with the refractometer.
Another important task is to determine impurity content in beet juice. It is possible to determine the content of im-

purity, using indications of the refractometer and the polarimeter according to the formula given below [3].

where A1 – the content of solids, A2 – the content of sucrose.
Determination of impurity content in the beet juice is carried out in the following way. The solids content of the beet 

juice A1 = 22% . The content of sucrose in beet juice A2 = 9%. Thus, the content of impurities is:

Conclusion: the content of impurities in the beet juice is 59,091%. The purity of the juice is 40,909%.
In this work the basics of refractometry were covered. The research of solutions with different concentrations of 

sugar is discussed. Refractometric method for the chemical engineering control of sugar production was developed. As a 
result of the research it has been revealed that the instrument base of the Optoelectronic System Department can be used 
for carrying out chemical engineering control by a refractometric method.
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2. Инструкция по химико-техническому контролю и учёту сахарного производства. Министерство пищевой 

промышленности СССР. – Киев, 1983.
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production has been proposed. It involves: 
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Conclusion: the content of impurities in the beet juice is 59,091%. The purity of the juice is 40,909%. 
In this work the basics of refractometry were covered. The research of solutions with different concentrations of 

sugar is discussed. Refractometric method for the chemical engineering control of sugar production was developed. As 
a result of the research it has been revealed that the instrument base of the Optoelectronic System Department can be 
used for carrying out chemical engineering control by a refractometric method. 
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Spinal cord contusion injury leads to loss of sensation and motor activity below the injury level [1], for this reason, 
the research into new treatments for such injuries is vitally important. In order to stimulate regeneration and prevent post-
traumatic spinal cord changes, it is appropriate to use human umbilical cord blood mononuclear cells transduced with two 
therapeutic genes: glial cell-derived neurotrophic factor (GDNF) and vascular endothelial growth factor (VEGF). These 
genes restore central nervous system cells and promote ingrowth of vessels at the site of injury [2].

Two groups of animals have been studied, using the methods of molecular analysis and immunocytochemistry. The 
experimental group included a contusion model of spinal cord injury in rats. The rats were injected into the injury epicen-
ter with human umbilical cord blood mononuclear cells with GDNF and VEGF. The injured spinal cords of rats that did 
not receive treatment were examined as control group.

The real-time PCR revealed the increased expression of PRX (periaxin gene of myelinating Schwann cells) in 
the experimental group compared to the control group. Immunocytochemical analysis confirmed the presence of large 
amounts of Schwann cells in experimental group. The expression of therapeutic genes probably enhances the activity 
of Schwann cells that remyelinate axons partially. Immunocytochemical analysis revealed a large number of astrocytes, 
which were located around remyelinated fibers, capillaries and surrounded post-traumatic cavity. Macrophages, microglia 
and mononuclear cells were detected. This study explains some of the spinal cord injury regeneration mechanisms after 
cell therapy.

1. Yılmaz, T. Current and future medical therapeutic strategies for the functional repair of spinal cord injury / 
T. Yılmaz, E. Kaptanoğlu // World J Orthop. – 2015. – V. 6. – P. 42-55.

2. Boyce, V.S. Neurotrophins and spinal circuit function / V.S. Boyce, L.M. Mendell // Front Neural Circuits. – 
2014. – V. 5. – P. 28-34.
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As been told many times by scientists, fossil fuels, that we are currently using, are damaging our planet. At the end 
of 20th century the problem of global warming had been popularized by mass media and at this point some countries can 
call themselves 100% fossil fuel free.

In my opinion curing our current addiction to the energy produced by atomic and thermal power stations by more 
environmentally friendly source, as a whole planet, will make a huge difference in a long run. And it is strange that we 
already hadn’t done this considering we have a almost infinite source of energy, that we see every day, yet we don’t use it 
full potential. And talking about the Sun, we know how it produces such enormous amount of energy.

The process of fusion, which powers our home star, can help us with problem of energy, because fusion is extremely 
efficient. From single glass of sea water we can create as much energy as burning a barrel of oil, it’s wastes are, in theory, 
second to none and all in all fusion reactor seems flawless. But is it our future or just a dream of infinite power which is 
doomed to be just a fantasy?

1. Pogrebnyak, I. The Energy Source of Tomorrow: Benefits of Nuclear Fusion. Power PIT Journal: Cycle 1, 2010. 
Available at: http://pitjournal.unc.edu/article/energy-source-tomorrow-benefits-nuclear-fusion-power

2. Therkelsen, B.A. The Energy Sources of Tomorrow. PREZI Presentation source website. 29 January, 2014. Avail-
able at: https://prezi.com/y6ijef8wtaik/the-energy-sources-of-tomorrow/

3. Revol J.-P. Thorium: An energy source for the world of tomorrow. EPJ Web of Conferences 98 05002 (2015). 
Available at: http://www.epj-conferences.org/articles/epjconf/pdf/2015/17/epjconf_eps-sif_05002.pdf
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The development of wireless technology was due to Mickael Faraday's opening of the principle of electromagnetic 
induction as well as Maxwell's equation and Guglielmo Marconi's a wireless signal transmission to a few miles.

Radio became available to consumers, and by the mid-1980s, began to appear cordless telephones or mobile phones. 
As a result in the late 1990s, mobile phones have received a huge popularity with over 50 million users worldwide. Then 
the concept of wireless Internet and its possibilities have been considered. And finally, a wireless internet technology was 
appeared. This gave impetus to the growth of wireless technology, which exists in many forms today.

Technology chosen to be used in our research is ZigBee technology. The main applications of ZigBee technology 
are wireless sensor networks, housing automation («smart house» and «Intelligent Building»), medical equipment, indus-
trial monitoring and control systems, as well as consumer electronics and the «periphery» of personal computers.

Furthermore the capacity for self-organization and self-healing mesh (mesh-) topology, protected, high noise im-
munity, low power consumption and no need for frequency resolution makes ZigBee-network suitable basis for wireless 
infrastructure positioning systems in real time

It is well known that in electronics industry it is often required monitoring of moving parts, such as robots or con-
veyors. In security systems it is necessary to monitor routes, equipment and inventory locations. To solve such problems 
a wireless technology was developed at a moderate rate and transmission distance, low cost and power consumption of 
ZigBee / IEEE 802.15.4 standard. ZigBee is often equated with industrial wireless sensor networks WSN (Wireless Sen-
sor Network). ZigBee devices are used in applications where Bluetooth is too expensive.

ZigBee networks are built from the base stations of three basic types: the coordinators, routers and end devices.
Coordinator of the Network usually launches and manages. First of all it forms a network that serves as the center of 

the network management center and the confidence (trust-center) – establishes the security policy, apart from this, speci-
fies the settings in the process of joining devices to the network and responsible for the security key.

The router broadcasts packets perform dynamic routing restore routes when network congestion or failure of any 
device. When forming a network router is attached to the coordinator or to other routers, and can be attached subsidiary 
devices – routers and end devices. Routers operate in a continuous mode, have steady power supply and can cater for 
«sleeping» devices. The router can support up to 32 sleeping units.

The final device can send and receive packets, but does not deal with their translation and routing.  
As a rule end devices can connect to the coordinator or router, but may not have the subsidiary devices.
End devices can be transferred to a sleep mode to save battery charge, while end devices deal with sensors, local 

controllers and actuators.
To study the ZigBee / IEEE 802.15.4 features and specifications, we’ve simulated it in AWR Design Environment 

VSS system. This model shows how to introduce the amplitude imbalance, phase imbalance and DC-offset by using a TX 
signal «Input Imbalance» scheme.

There is a system (diagram 2) to see that each stage has the width of the spectrum and transmission speed. The 
calculation results are presented in the following table and four graphs.

A method for direct sequence spread spectrum (DSSS – English direct sequence spread spectrum.) – Wideband 
modulation with direct spreading.
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Error Vector Magnitude: EVM (error vector magnitude)

There are other wireless technologies such as Bluetooth and Wi-Fi. But they have high cost and consume a lot of 
energy. All these technologies have one goal, but have different capabilities. ZigBee/IEEE 802.15.4 is ideal for creating 
smart buildings or retrieve any information on specific time intervals.

The results of our study show real work ZigBee/IEEE 802.15.4. Currently, this device is much younger than its 
competitors, but it has many advantages, overwhelming them. The unification of ZigBee and IEEE 802.15.4. has served 
as a breakthrough in the field of information transmission, but it has drawbacks, that are typical for such devices. This unit 
can not transfer large and ongoing flow of information that is why it consumes little energy. Penlight batteries will last 
from 2-3 years. However, I believe that this technology will exceed all expectations in the future, because it has become 
popular over such a small period.

1. Shahin Farahani. Zigbee wireless networks and transceivers (2008). c. 338.
2. Baranov V.N. Microcontroller AVR: scheme program algorithms. (2006).
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The experimental work carried on the hydraulic stand TMZH-2, which is used in the educational process of the 
Institute of Mathematics and Mechanics in KFU, allowed to get an experimental table. This table consists of rotameters’ 
marks depending on the different value of water flow. To explain it in terms of hydrodynamics there were performed nu-
merical modeling of water flow in the rotameter with the help of the Fluent CFD-package.

A rotameter is a device that measures the flow rate of fluid in a closed tube. A rotameter consists of a tapered tube, 
typically made of glass with a 'float'. It belongs to a class of meters called variable area meters, which measure flow rate 
by allowing the cross-sectional area the fluid travels through, to vary, causing a measurable effect.

According to the results of table, we can plot the graph (Fig 1).
After analyzing the graph, we can say that we have no uniform linear dependence for both rotameters. Further-

more, as you can see at the point 60 (the mark of rotameter) we have break of the curves. We try to explain this problem 
by analyzing the structure of the flow [1]. To do this we need to model fluid flow in rotameter by using the CFD Fluent.

As we know the all the characteristicsc (shape, mass) of the rotameteres we can easily define the equilibrium posi-
tion of the 'float' for different values of volumetric flow rate [2]. We assume that the task will be axially symmetric [3]. 
The computational grid will be built on the program «Gambit».

We performed calculations in the Fluent CFD-package using three models:
1. The model of laminar flow,
2. The model Spalart-Allmaras,
3. The model of Reynolds Stress.
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Fig. 1

The results we can see in the Fig. 2.

Fig. 2

From Fig. 2 we see that all three models at low flow rate equally inflate the lift force. However, results obtained by 
laminar model are closer to the experiment than Spalart-Allmaras and Reynolds Stress model. In addition, the structure 
of the flow is different for all models. Therefore, the structure of the flow is one of the reasons that the numerical curves 
do not satisfy the experimental curve.

1. Мазо А.Б., Зарипов Р.Р. Руководство к проведению физико-механического практикума по гидравлике: 
учеб.-метод. пособие. Казань: Казан. ун-т. 2013. – 44 с.

2. Поташев К.А., Зарипов Р.Р. Гидравлика. Физико-механический практикум: учеб.-метод. пособие. Казань: 
Казан. ун-т. 2013. – 28 с.

3. Мазо А.Б. Гидродинамика: учеб. Пособие для студентов нематематических факультетов / А.Б. Мазо, 
К.А. Поташев. – Казань: Казан. ун-т, 2013. – 2-е изд. – 128 с.
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Nowadays it is important to develop technologies of wireless control. They create a freedom of movement, require 
less time for operations and allow to minimize the working space. As an example of this direction we can consider the 
automatic speech recognition technologies. But they are not that easy and simple in use and especially, in development.

There are different issues of being unable to create a stable and easy-for-use way of speech recognition:
– individual characteristics of voice;
– noises of environment;
– context and definition of request.
Also there should be considered ways of integrating such kind of technologies in systems of control or being able 

to use them in everyday life.
The goal of an ASR system is to accurately and efficiently convert a speech signal into a text message transcription 

of the spoken words independent of the speaker, environment or the microphone. This process begins when a speaker 
decides what to say and actually speaks a sentence. The software then produces a speech wave form, which embodies 
the words of the sentence as well as the extraneous sounds and pauses in the spoken input. Next, the software attempts 
to decode the speech into the best estimate of the sentence. First it converts the speech signal into a sequence of vectors 
which are measured throughout the duration of the speech signal. Then, using a syntactic decoder it generates a valid 
sequence of representations.
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The main task of the electronics is the synthesis and analysis of circuits. This research methods do not manage 
without calculations of circuit parameters. Research is focused on the calculation of the circuit parameters, optimizing 
these processes.

In this work we consider resonant circuit, its differential equation, the parameters arising in the solution of differ-
ential equations, as well as some other simple circuit.



80 II ВСЕРОССИЙСКАЯ МОЛОДЕЖНАЯ НАУЧНАЯ КОНФЕРЕНЦИЯ

The transitional processes in electrical circuits and their calculation methods like classical method (method of dif-
ferential equations), operator (using operational calculus, whose foundation were laid by engineer O. Heaviside), method 
of state variables. The aim of study calculation methods of transients is to show the advantages and disadvantages of the 
calculation method of differential equations.

Two methods of solving linear nonhomogeneous differential equations are usually studied in technical universities. 
There are method of variation (Lagrangian) and the method of selection of the right side. Almost all problems of electron-
ics are solved by method of selection of the right side.

It is necessary to pay attention to the initial and boundary condition when using computer methods of calculation 
chains. The solution of the Cauchy problem with the incorrect formulation of the problem leads to an error of program 
code.

1. Бакалов В.П., Дмитрук В.Ф., Крук Б.И. Основы теории цепей. – Радио и связь, 2000. – 592 с.
2. Понтрягин Л.С. Обыкновенные дифференциальные уравнения. – Изд-во «Наука», 1970. – 332 с.
3. Герман-Прозорова Л.П. Англо-русский радиотехнический словарь. – ГТТЛ, 1957. – 528 с.
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An algorithm and C#- language program to form precise multiple Voronoi regions are used for optimization of 
multiple covering of the sphere with spherical segments.

Multiple Voronoi regions formation is necessary for study mathematical problems and to address important ap-
plied problem solution in engineering and economics. Such problems arise in the design of a satellite system multiple 
observation of the Earth's surface, in the design of satellite navigation systems, such as «GPS», «Glonass», «Galileo», 
ground systems while optimizing the location of the near-observation, etc. Formation of these areas is an integral part of 
the consideration of multiple covering tasks of the sphere in 3-dimensional space and in spaces of higher dimension, and 
tasks considering multiple packing of spherical segments on sphere surface, used to solve coding problems in theoretical 
computer science [1].

Investigation of multiple packing and covering tasks are the subjects of many publications. In this paper, the opti-
mization of the multiple covering by given number of equal spherical segments with lowest achievable angular radius is 
carried out by using a new numerical algorithm. In this case multiple Voronoi regions are used. In contrast to [2] multiple 
Voronoi regions are built precisely in this work to avoid peak values skipping the absence of which could lead to pos-
sible inaccuracies. If you find multiple regions, some systems of equations are solved and the resulting solution is used 
as the vertex of the multiple Voronoi regions. Next an iterative procedure for the optimization of multiple coverings is 
implemented.

The proposed approach allows to avoid the increase of the spherical segments radius for each iteration. For the 
best coverage it is important to optimize for different initial positions of the spherical segment centers, for the use only of 
Voronoi regions, does not guarantee finding of the global extremum of the covering spherical segments angular radii. The 
paper has developed a program that implements this approach and calculations showing the effectiveness of the method.

Сlient application software consists of modules, functions and procedures:
1) User interface, where the user enters: the number of regions, multiplicity of coverage regions, latitude and lon-

gitude.
2) The data entered by the user are passed to the function, where degrees are converted into radians, then radians 

are converted into Cartesian coordinates.
3) Further, the data from this module enter the function that forms multiple Voronoi regions on the sphere.
4) Voronoi regions vertices are transformed from Cartesian coordinates into radians, and then they are converted 

from radians into degrees for the convenience of users.
5) For program output a procedure is used to display the results on the screen. The results consist of a set of Voronoi 

regions. Each Voronoi region has a number of verteces, where each vertex has coordinates in degrees.

1. Conway J., Sloan H. Sphere Packings, Lattices and Groups. T. 1.2. Moscow, Mir, 1990.
2. Galiev Sh. Multiple packings and coverings of the sphere // Discrete Mathematics, 8, № 3, 148-160, 1996.
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Today, to solve complex practical problems associated with the large amount of information, are used data mining 
models. For quality model performance, inputs must be qualitative and sufficient. It needs to select the informative fea-
tures of the object, which are significantly affects the data mining results. This article describes a method of informative 
feature selection for complex systems. The developed method allows to select informative features for each subsystem of 
the object and assemble a set of groups «input» – «exit» for further modeling of complex objects.

In today's world the complex practical problems in most areas of human activity often resolved through the creation 
and use of models. Among a lot of approaches to create models of the greatest application finds the information approach, 
based on data mining – the data analysis and the extraction of useful knowledge and regularities from this data. However, 
feeding data to an analytical system input in "raw form", it is practically impossible to obtain adequate output model. The 
data must be high quality and correct. Moreover, sometimes the original space dimension of signs can be very large, and 
it is necessary to select only significant (dominant or informative) features.

Informative signs – a relative term. The same system of signs can be informative for one model and not informative 
for the other. In problems of recognition the assessment of informative signs depends on the things of which to be distin-
guished, i.e. from the list of recognizable images S = (s1, s2, ... , si, ... , sk). It also depends on the type of decision functions. 
So for each task you need to find its own set of informative features. For the criterion of informative feature often taken 
the correlation coefficient between the input and output parameters.

If it is known that the characteristics are not dependent on each other, it is possible to evaluate the informative value 
of all N features of the original system, and then choose the most informative g. But in the real tables of data dependence 
between variables observed very often. Therefore, when choosing the most informative subsystem can not be guided by 
their individual assessments of informativeness.

To select g features from the N need to look over and experience the informative value of 
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Today, to solve complex practical problems associated with the large amount of information, are used data mining 
models. For quality model performance, inputs must be qualitative and sufficient. It needs to select the informative 
features of the object, which are significantly affects the data mining results. This article describes a method of 
informative feature selection for complex systems. The developed method allows to select informative features for each 
subsystem of the object and assemble a set of groups "input" - "exit" for further modeling of complex objects. 

In today's world the complex practical problems in most areas of human activity often resolved through the 
creation and use of models. Among a lot of approaches to create models of the greatest application finds the information 
approach, based on data mining – the data analysis and the extraction of useful knowledge and regularities from this 
data. However, feeding data to an analytical system input in "raw form", it is practically impossible to obtain adequate 
output model. The data must be high quality and correct. Moreover, sometimes the original space dimension of signs 
can be very large, and it is necessary to select only significant (dominant or informative) features. 

Informative signs - a relative term. The same system of signs can be informative for one model and not informative 
for the other. In problems of recognition the assessment of informative signs depends on the things of which to be 
distinguished, i.e. from the list of recognizable images   (                 ) . It also depends on the type of decision 
functions. So for each task you need to find its own set of informative features. For the criterion of informative feature 
often taken the correlation coefficient between the input and output parameters. 

If it is known that the characteristics are not dependent on each other, it is possible to evaluate the informative 
value of all N features of the original system, and then choose the most informative g. But in the real tables of data 
dependence between variables observed very often. Therefore, when choosing the most informative subsystem can not 
be guided by their individual assessments of informativeness. 

To select g features from the N need to look over and experience the informative value of   
  their combinations, which 

is connected with very high costs of computer time. Moreover, there are many sub-systems in complex systems, which are 
also connected to each other and need to find the structure of these interrelations. Therefore, dominant parameters must be 
find to each subsystem, and then consider them in the common system. 

Target parameters {                  }      ,  that are associated with recognizable images    [1,2], are 
selected among the entire set of system parameters   *               + 

According to developed methodology a number of independent informative input parameters   
              , 

significantly affecting the target, are selecting for each of the target parameters. 
In the first step, it is calculated the correlation coefficients      ,   - between all parameters          and 

          . 
Then linguistic meaning bond strength is placed in correspondence to each numeric value of correlation. For 

example, for the correlation coefficient 0 ≤ | rkj | < 0,2 communication power akj .is ―very low‖, for 0,2 ≤ | rkj | < 0,3 – 
―low‖, for 0,7 ≤ | rkj | ≤ 1 – «strong» e.t.c. 

After preparing the table with a description of factors the significance of each of the factors need to receive an 
expert‘s estimate. This estimate is not final, it will be a starting point. The table of features correlation is formed and is 
given to the expert analysis 

Table 1 
                

      
        …     

           …     
           …     
… … … … … 
           …     

The expert, on the basis of the table data and his own experience resets the value of the input connection para-
meters, which he considers to be insignificant or no influence on the target parameter. 

It is forming a plurality of input parameters with nonzero values for each target parameter. Obviously, if the expert 
pointed out some factor as important, then it must be taken into account, otherwise we will run analysis, focusing on the 
minor unimportant factors and, consequently, obtain a model that will give poor and unstable results. And this model is 
not useful. 

 their combinations, 
which is connected with very high costs of computer time. Moreover, there are many sub-systems in complex systems, 
which are also connected to each other and need to find the structure of these interrelations. Therefore, dominant param-
eters must be find to each subsystem, and then consider them in the common system.

Target parameters 
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Today, to solve complex practical problems associated with the large amount of information, are used data mining 
models. For quality model performance, inputs must be qualitative and sufficient. It needs to select the informative 
features of the object, which are significantly affects the data mining results. This article describes a method of 
informative feature selection for complex systems. The developed method allows to select informative features for each 
subsystem of the object and assemble a set of groups "input" - "exit" for further modeling of complex objects. 

In today's world the complex practical problems in most areas of human activity often resolved through the 
creation and use of models. Among a lot of approaches to create models of the greatest application finds the information 
approach, based on data mining – the data analysis and the extraction of useful knowledge and regularities from this 
data. However, feeding data to an analytical system input in "raw form", it is practically impossible to obtain adequate 
output model. The data must be high quality and correct. Moreover, sometimes the original space dimension of signs 
can be very large, and it is necessary to select only significant (dominant or informative) features. 

Informative signs - a relative term. The same system of signs can be informative for one model and not informative 
for the other. In problems of recognition the assessment of informative signs depends on the things of which to be 
distinguished, i.e. from the list of recognizable images   (                 ) . It also depends on the type of decision 
functions. So for each task you need to find its own set of informative features. For the criterion of informative feature 
often taken the correlation coefficient between the input and output parameters. 

If it is known that the characteristics are not dependent on each other, it is possible to evaluate the informative 
value of all N features of the original system, and then choose the most informative g. But in the real tables of data 
dependence between variables observed very often. Therefore, when choosing the most informative subsystem can not 
be guided by their individual assessments of informativeness. 

To select g features from the N need to look over and experience the informative value of   
  their combinations, which 

is connected with very high costs of computer time. Moreover, there are many sub-systems in complex systems, which are 
also connected to each other and need to find the structure of these interrelations. Therefore, dominant parameters must be 
find to each subsystem, and then consider them in the common system. 

Target parameters {                  }      ,  that are associated with recognizable images    [1,2], are 
selected among the entire set of system parameters   *               + 

According to developed methodology a number of independent informative input parameters   
              , 

significantly affecting the target, are selecting for each of the target parameters. 
In the first step, it is calculated the correlation coefficients      ,   - between all parameters          and 

          . 
Then linguistic meaning bond strength is placed in correspondence to each numeric value of correlation. For 

example, for the correlation coefficient 0 ≤ | rkj | < 0,2 communication power akj .is ―very low‖, for 0,2 ≤ | rkj | < 0,3 – 
―low‖, for 0,7 ≤ | rkj | ≤ 1 – «strong» e.t.c. 

After preparing the table with a description of factors the significance of each of the factors need to receive an 
expert‘s estimate. This estimate is not final, it will be a starting point. The table of features correlation is formed and is 
given to the expert analysis 

Table 1 
                

      
        …     

           …     
           …     
… … … … … 
           …     

The expert, on the basis of the table data and his own experience resets the value of the input connection para-
meters, which he considers to be insignificant or no influence on the target parameter. 

It is forming a plurality of input parameters with nonzero values for each target parameter. Obviously, if the expert 
pointed out some factor as important, then it must be taken into account, otherwise we will run analysis, focusing on the 
minor unimportant factors and, consequently, obtain a model that will give poor and unstable results. And this model is 
not useful. 

, that are associated with recognizable images Si [1,2], are se-
lected among the entire set of system parameters P = {p1, p2, ..., pk, ..., pN}.

According to developed methodology a number of independent informative input parameters 
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Today, to solve complex practical problems associated with the large amount of information, are used data mining 
models. For quality model performance, inputs must be qualitative and sufficient. It needs to select the informative 
features of the object, which are significantly affects the data mining results. This article describes a method of 
informative feature selection for complex systems. The developed method allows to select informative features for each 
subsystem of the object and assemble a set of groups "input" - "exit" for further modeling of complex objects. 

In today's world the complex practical problems in most areas of human activity often resolved through the 
creation and use of models. Among a lot of approaches to create models of the greatest application finds the information 
approach, based on data mining – the data analysis and the extraction of useful knowledge and regularities from this 
data. However, feeding data to an analytical system input in "raw form", it is practically impossible to obtain adequate 
output model. The data must be high quality and correct. Moreover, sometimes the original space dimension of signs 
can be very large, and it is necessary to select only significant (dominant or informative) features. 

Informative signs - a relative term. The same system of signs can be informative for one model and not informative 
for the other. In problems of recognition the assessment of informative signs depends on the things of which to be 
distinguished, i.e. from the list of recognizable images   (                 ) . It also depends on the type of decision 
functions. So for each task you need to find its own set of informative features. For the criterion of informative feature 
often taken the correlation coefficient between the input and output parameters. 

If it is known that the characteristics are not dependent on each other, it is possible to evaluate the informative 
value of all N features of the original system, and then choose the most informative g. But in the real tables of data 
dependence between variables observed very often. Therefore, when choosing the most informative subsystem can not 
be guided by their individual assessments of informativeness. 

To select g features from the N need to look over and experience the informative value of   
  their combinations, which 

is connected with very high costs of computer time. Moreover, there are many sub-systems in complex systems, which are 
also connected to each other and need to find the structure of these interrelations. Therefore, dominant parameters must be 
find to each subsystem, and then consider them in the common system. 

Target parameters {                  }      ,  that are associated with recognizable images    [1,2], are 
selected among the entire set of system parameters   *               + 

According to developed methodology a number of independent informative input parameters   
              , 

significantly affecting the target, are selecting for each of the target parameters. 
In the first step, it is calculated the correlation coefficients      ,   - between all parameters          and 

          . 
Then linguistic meaning bond strength is placed in correspondence to each numeric value of correlation. For 

example, for the correlation coefficient 0 ≤ | rkj | < 0,2 communication power akj .is ―very low‖, for 0,2 ≤ | rkj | < 0,3 – 
―low‖, for 0,7 ≤ | rkj | ≤ 1 – «strong» e.t.c. 

After preparing the table with a description of factors the significance of each of the factors need to receive an 
expert‘s estimate. This estimate is not final, it will be a starting point. The table of features correlation is formed and is 
given to the expert analysis 

Table 1 
                

      
        …     

           …     
           …     
… … … … … 
           …     

The expert, on the basis of the table data and his own experience resets the value of the input connection para-
meters, which he considers to be insignificant or no influence on the target parameter. 

It is forming a plurality of input parameters with nonzero values for each target parameter. Obviously, if the expert 
pointed out some factor as important, then it must be taken into account, otherwise we will run analysis, focusing on the 
minor unimportant factors and, consequently, obtain a model that will give poor and unstable results. And this model is 
not useful. 

, 
significantly affecting the target, are selecting for each of the target parameters.

In the first step, it is calculated the correlation coefficients 
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Today, to solve complex practical problems associated with the large amount of information, are used data mining 
models. For quality model performance, inputs must be qualitative and sufficient. It needs to select the informative 
features of the object, which are significantly affects the data mining results. This article describes a method of 
informative feature selection for complex systems. The developed method allows to select informative features for each 
subsystem of the object and assemble a set of groups "input" - "exit" for further modeling of complex objects. 

In today's world the complex practical problems in most areas of human activity often resolved through the 
creation and use of models. Among a lot of approaches to create models of the greatest application finds the information 
approach, based on data mining – the data analysis and the extraction of useful knowledge and regularities from this 
data. However, feeding data to an analytical system input in "raw form", it is practically impossible to obtain adequate 
output model. The data must be high quality and correct. Moreover, sometimes the original space dimension of signs 
can be very large, and it is necessary to select only significant (dominant or informative) features. 

Informative signs - a relative term. The same system of signs can be informative for one model and not informative 
for the other. In problems of recognition the assessment of informative signs depends on the things of which to be 
distinguished, i.e. from the list of recognizable images   (                 ) . It also depends on the type of decision 
functions. So for each task you need to find its own set of informative features. For the criterion of informative feature 
often taken the correlation coefficient between the input and output parameters. 

If it is known that the characteristics are not dependent on each other, it is possible to evaluate the informative 
value of all N features of the original system, and then choose the most informative g. But in the real tables of data 
dependence between variables observed very often. Therefore, when choosing the most informative subsystem can not 
be guided by their individual assessments of informativeness. 

To select g features from the N need to look over and experience the informative value of   
  their combinations, which 

is connected with very high costs of computer time. Moreover, there are many sub-systems in complex systems, which are 
also connected to each other and need to find the structure of these interrelations. Therefore, dominant parameters must be 
find to each subsystem, and then consider them in the common system. 

Target parameters {                  }      ,  that are associated with recognizable images    [1,2], are 
selected among the entire set of system parameters   *               + 

According to developed methodology a number of independent informative input parameters   
              , 

significantly affecting the target, are selecting for each of the target parameters. 
In the first step, it is calculated the correlation coefficients      ,   - between all parameters          and 

          . 
Then linguistic meaning bond strength is placed in correspondence to each numeric value of correlation. For 

example, for the correlation coefficient 0 ≤ | rkj | < 0,2 communication power akj .is ―very low‖, for 0,2 ≤ | rkj | < 0,3 – 
―low‖, for 0,7 ≤ | rkj | ≤ 1 – «strong» e.t.c. 

After preparing the table with a description of factors the significance of each of the factors need to receive an 
expert‘s estimate. This estimate is not final, it will be a starting point. The table of features correlation is formed and is 
given to the expert analysis 

Table 1 
                

      
        …     

           …     
           …     
… … … … … 
           …     

The expert, on the basis of the table data and his own experience resets the value of the input connection para-
meters, which he considers to be insignificant or no influence on the target parameter. 

It is forming a plurality of input parameters with nonzero values for each target parameter. Obviously, if the expert 
pointed out some factor as important, then it must be taken into account, otherwise we will run analysis, focusing on the 
minor unimportant factors and, consequently, obtain a model that will give poor and unstable results. And this model is 
not useful. 

 between all parameters 
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Today, to solve complex practical problems associated with the large amount of information, are used data mining 
models. For quality model performance, inputs must be qualitative and sufficient. It needs to select the informative 
features of the object, which are significantly affects the data mining results. This article describes a method of 
informative feature selection for complex systems. The developed method allows to select informative features for each 
subsystem of the object and assemble a set of groups "input" - "exit" for further modeling of complex objects. 

In today's world the complex practical problems in most areas of human activity often resolved through the 
creation and use of models. Among a lot of approaches to create models of the greatest application finds the information 
approach, based on data mining – the data analysis and the extraction of useful knowledge and regularities from this 
data. However, feeding data to an analytical system input in "raw form", it is practically impossible to obtain adequate 
output model. The data must be high quality and correct. Moreover, sometimes the original space dimension of signs 
can be very large, and it is necessary to select only significant (dominant or informative) features. 

Informative signs - a relative term. The same system of signs can be informative for one model and not informative 
for the other. In problems of recognition the assessment of informative signs depends on the things of which to be 
distinguished, i.e. from the list of recognizable images   (                 ) . It also depends on the type of decision 
functions. So for each task you need to find its own set of informative features. For the criterion of informative feature 
often taken the correlation coefficient between the input and output parameters. 

If it is known that the characteristics are not dependent on each other, it is possible to evaluate the informative 
value of all N features of the original system, and then choose the most informative g. But in the real tables of data 
dependence between variables observed very often. Therefore, when choosing the most informative subsystem can not 
be guided by their individual assessments of informativeness. 

To select g features from the N need to look over and experience the informative value of   
  their combinations, which 

is connected with very high costs of computer time. Moreover, there are many sub-systems in complex systems, which are 
also connected to each other and need to find the structure of these interrelations. Therefore, dominant parameters must be 
find to each subsystem, and then consider them in the common system. 

Target parameters {                  }      ,  that are associated with recognizable images    [1,2], are 
selected among the entire set of system parameters   *               + 

According to developed methodology a number of independent informative input parameters   
              , 

significantly affecting the target, are selecting for each of the target parameters. 
In the first step, it is calculated the correlation coefficients      ,   - between all parameters          and 

          . 
Then linguistic meaning bond strength is placed in correspondence to each numeric value of correlation. For 

example, for the correlation coefficient 0 ≤ | rkj | < 0,2 communication power akj .is ―very low‖, for 0,2 ≤ | rkj | < 0,3 – 
―low‖, for 0,7 ≤ | rkj | ≤ 1 – «strong» e.t.c. 

After preparing the table with a description of factors the significance of each of the factors need to receive an 
expert‘s estimate. This estimate is not final, it will be a starting point. The table of features correlation is formed and is 
given to the expert analysis 

Table 1 
                

      
        …     

           …     
           …     
… … … … … 
           …     
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minor unimportant factors and, consequently, obtain a model that will give poor and unstable results. And this model is 
not useful.

As mentioned earlier, in addition to the fact that each of the input parameters affect the result, they are related 
with each other. Therefore, in each of the resulting sets are calculated coefficients of pair correlation of all its elements. 
If between the input parameters observed a significant relation, the expert chose one of the related parameters, the most 
significant for the target, and the other excludes.
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where     {"+","-"} – the ratio of membership ("+")  or non-membership ("-") of target parameter of one group to the 
set of input parameters of other groups: 
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Сharacteristics of formed groups of parameters: 
1) each group may include a different number of parameters; 
2) each parameter may be included in different groups; 
3) may appear groups without connections with other groups 
In summary, the developed methodology allow to select informative features for each target object parameter and 

generate a set of "input"-"output" groups, on the basis of which it is possible to conduct further modeling of complex 
objects in various spheres of human activity 
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Dielectric crystals doped with rare-earth ions are well known materials used for implementation of photon echo 

based quantum memory (QM) [1]. Optical transitions in impurity trivalent erbium ions have wavelengths appropriate 
for quantum communications that makes these ions promising for development of quantum repeaters working in the 
first and third low-loss windows of optical fibers (0.8-0.9 m and 1.55 m, correspondingly). Recently it has been 
shown, that the 170Er3+ ions have very narrow absorption lines (FWHM of 16 MHz) corresponding to 4I15/2  4I13/2 
transitions in the isotopically enriched 7LiYF4 crystal. The presence of the ultra-narrow absorption line provides a 
significant advantage for implementation of QM protocol based on off-resonant Raman scheme [2]. To increase a 
coherence time and to achieve a sufficiently long storage QM, the quantum state should be stored on the long- living 
hyperfine levels of the rare-earth ion. Recently, six-hour coherence time of the electron-nuclear state of the 151Eu3+ ion 
in Y2SiO5 has been demonstrated by making use of the zero first-order Zeeman shift method accompanied by dynamical 
decoupling technique for suppression of decoherent effects caused by local fluctuating magnetic fields. In this type of 
experiments, the information about the hyperfine structure of optical transitions is necessary for choosing the optimal 
lambda scheme of optical transitions and preparation of the appropriate initial quantum state. For the LiYF4: Er3+ these 
spectroscopic data are known for the transitions 4I15/2  4F9/2, 4I15/2  4I13/2, 4I15/2  4I11/2 [3]. However, the information 
about the hyperfine structure of the 4I15/2  4I9/2 transitions is absent till now as well as about the behavior of the 
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a sufficiently long storage QM, the quantum state should be stored on the long- living hyperfine levels of the rare-earth 
ion. Recently, six-hour coherence time of the electron-nuclear state of the 151Eu3+ ion in Y2SiO5 has been demonstrated by 
making use of the zero first-order Zeeman shift method accompanied by dynamical decoupling technique for suppression 
of decoherent effects caused by local fluctuating magnetic fields. In this type of experiments, the information about the 
hyperfine structure of optical transitions is necessary for choosing the optimal lambda scheme of optical transitions and 
preparation of the appropriate initial quantum state. For the LiYF4: Er3+ these spectroscopic data are known for the transi-
tions 4I15/2 → 4F9/2, 

4I15/2 → 4I13/2, 
4I15/2 → 4I11/2 [3]. However, the information about the hyperfine structure of the 4I15/2 → 4I9/2 

transitions is absent till now as well as about the behavior of the hyperfine structure of all multiplets in external magnetic 
fields. In this work, we have performed the high-resolution laser spectroscopy studies of the hyperfine structure of several 
transitions in the 4I15/2, 

4I13/2 and 4I9/2 optical multiplets in magnetic fields up to 0.7 T. The results of measurements are 
interpreted in the framework of a model where we take into account the crystal field interaction and both magnetic dipole 
and electric quadrupole hyperfine interactions. Also we burned spectral holes on the transition from 4I15/2 to 4I9/2 multiplets 
and measured theirs lifetime.

Isotopically enriched 7LiYF4:
167Er3+ (c = 0.005%) and 7LiYF4:

166Er3+ (c = 0.005%) crystals were grown by the 
Bridgman-Stockbarger method. Absorption π- and σ-polarized spectra were measured at temperature 4 K using single-
frequency tunable ring Ti:Sapphire laser and TLB-6728 diode laser (New Focus Velocity™ Widely Tunable Laser) with 
the linewidths of about 5 kHz/s (rms) and 200 kHz/50ms (rms), respectively. The absolute precision of the light frequency 
was about 3 GHz. The relative precision was controlled via external Fabry-Perot cavity and was 5-7 MHz. Samples were 
cooled by Montana Instruments cryostation with magneto-optical module. As an example, the absorption spectrum and 
the calculated absorption profile of the 4I15/2(Γ56) → 4I9/2(Γ78) transition from the ground state to the lowest sublevel of the 
4I9/2 multiplet for two different orientations in magnetic fields of crystal sample are presented in figure 1. The simulated 
hyperfine structure agrees satisfactorily with the observed one. We also performed similar measurements and calcula-
tions for the 4I15/2(Γ56) → 4I9/2(Γ56), 

4I13/2(Γ78),
 4I13/2(Γ56) transitions in the magnetic field range up to 700 mT and obtained 

dependencies of the hyperfine energy levels on magnetic fields oriented along or normal to the crystallographic c-axis.

Fig. 1. 7LiYF4:
167Er3+ (0.005 at. %) single-crystal absorption spectra corresponding to the 4I15/2(Г56)→

4I9/2(Г78) 
transition at B0 = 0and B0 = 589 G. Experimental data and the results of calculations are represented by solid black

and red dotted lines, respectively. Frequency origin at B0 = 0 corresponds to 370.574 THz transition. T = 4K
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the accession of RoC into EU, having been formally concluded on 1 May, 2004. As a result, RoC came to be one of the 
objects of pan-European integration project, with the vast majority of state competences and powers incorporated into the 
EU’s acquis communautaire (common body of law. – A.M.). What is more, the above event was only the starting point in 
sophisticated integration process. The fact is integration not only and purely politics, but also involves harmonization of 
economy. In this case it was about the single currency for both EU and RoC. It is not unusual that on 1January, 2008 the 
euro was adopted in Cyprus and this state joined the monetary union of European supranational integration body.

The Republic of Cyprus would be an ordinary object of EU enlargement if it was not the country with peculiarity. 
As it is known, RoC is for almost five dozens of years suffering the consequences of the «Cyprus issue». To cut the long 
story short, in 1960’s, soon after it gained independence from Great Britain, Cyprus was an arena of clashes between two 
autochthonous island ethnicities – the Greek Cypriots (GC) and Turkish Cypriots (TC) respectively. The reason was each 
nation’s struggle for power. Political instability resulted in inter-ethnic violence and bloodshed, that left more than 2000 
people killed and many more were harassed and became refugees. The pinnacle of horror making away with peace hap-
pened in July, 1974: Turkish army troops entered Cyprus from the north and eventually occupied third of the island. Parti-
tion between north and south was enforced, as government of Cyprus lost control of northern part of the country. In 1983 
Turkish Cypriots self-enunciated the state «Turkish Republic of Northern Cyprus», unrecognized by international law.

Until now the status quo has been in force, RoC remains divided. And after EU «consumed» Cyprus politically and 
economically the «Cyprus issue» remains to be the acute political problem to be decided. Reunification of ethnic groups 
is needed. The EU is now in charge of solving contested statehood in the Eastern Mediterranean. One of the ways to do 
so lies in humanitarian facet of policy. The hypothesis of present scientific work is that humanitarian partnership between 
the EU and RoC since 2004 is alive and working as it helps the recipient – the Turks of Cyprus – out of political and eco-
nomic isolation fosters reconciliation between Greek and Turkish Cypriots. The aim of this paper is to study the subject 
which reads «Humanitarian partnership between the European Union and Republic of Cyprus». The author’s contribu-
tion to international relations and Cyprus studies is that specific, humanitarian topic in European policy towards Cyprus 
reconciliation is discovered and meticulously investigated.

Without any doubt, the foundation to establish partnership lays in the abovementioned integration milestones. 
One of the EU’s specific responsibilities with regard to RoC is to «directly implement the aid programme decided by 
EU member countries to help Turkish Cypriots prepare for reunification». What is the aid programme? It is an umbrella 
term which covers a set of measures focusing on the social and economic development of the TC community. Here we 
consider societal factor of primordial importance as it is an inalienable part of and adds on to humanitarian layer of EU 
involvement in Cyprus.

Let us take a closer analytical look at two humanitarian policy instruments employed by Brussels. The first has 
emerged around a serious topic of inter-ethnic violence and its consequences. In the moral aftermath, to erase bitter mem-
ories of bloodshed it is reflection, the desire of the relatives of those who perished to know their fate that matters. If the 
remains of those who were killed or went missing are found and identified, their nearest and dearest are aware. We suggest 
that is the best «post-traumatic syndrome» cure. And what is more important, it is not necessary, not recommended to 
establish who was guilty in killing – GC or TC. Only in this case the bridges of inter-communal trust might be built. That 
is theory behind the activity of All-Cypriot Committee on Missing Persons (CMP). This body was established under the 
aegis of the UN. Nevertheless, the humanitarian role of the EU in CMP is by no means negligible.

Cooperation between EU and CMP started in 2007. We consider the crux of «united Europe’s» contribution to 
CMP’s humanitarian mandate is described in a number of resolutions passed by the European Parliament. In particular, 
the one dating March 15, 2007,(1) said: «European Parliament […] whereas the problem of missing persons (Greek 
Cypriots, Turkish Cypriots, Greeks, Turks and others) is exclusively a humanitarian one deriving from the right of the 
relatives of missing persons to know their fate […] whereas the Committee on Missing Persons (CMP) in Cyprus has 
been reactivated under the aegis of the UN Secretary-General, and progress, albeit slow, has been made with the exhuma-
tion and identification of remains […] calls on the Council and the Commission to concern themselves actively with this 
problem, providing, inter alia, financial assistance to the CMP, and to take all necessary steps, in cooperation with the 
United Nations Secretary-General, to bring about the implementation of […] the relevant UN and European Parliament 
resolutions». This resolution concluded with the following: «The European Parliament […] calls for the problem to be 
referred to its appropriate committee with a view to follow-up, in close cooperation with the Commission, developments 
on this issue, asks that the committee be requested to submit periodical reports, the first within six months and instructs 
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its President to forward this resolution to the Council, the Commission, the Secretary-General of the United Nations and 
the governments of Cyprus, Turkey, Greece and the United Kingdom» [1].

Additionally, one more decision at the highest legislative level in EU on CMP should be mentioned. The follow-
up to the former motion by the EU Parliament originated in June, 2008(2). As we see, it contained a specific step: «The 
European Parliament supports the allocation of further financial support to the CMP for the years 2009 onwards and 
considers it essential to provide for an additional amount of EUR 2 million in the general budget of the European Union 
for 2009». A couple of facts to draw the theme of the European Union’s humanitarian participation in the Committee on 
Missing Persons to a close: gross volume of financial support CMP received from EU totaled €17,3 million. As a result, 
until now remains of 1141 victims who perished or went missing have been located and exhumated, 650 of those have 
been identified to date.

The other area in which humanitarian partnership between the EU and Republic of Cyprus is projected is the resto-
ration of cultural-historical objects. Different civilizations, like the Phoenicians, the Greeks, the Romans, the Byzantines, 
the Venetians, the Turks, to name just a few, left their indelible mark in Cypriot culture, arts and architecture. As for 
architecture, churches and cathedrals, citadels and bastions of great historical value are scattered throughout the island. 
Some of them are architectural gems as Bellapais Abbey, St. Hilarion Castle, St. Nicholas (Bedesten) Church, Selimiye 
Mosque. Cyprus conflict left a heavy toll on a great number of distinctive cultural-historical objects like Kyrenia Castle 
and its Old Port and Fortifications of Famagusta.

It is self-evident truth, to restore objects bearing high artistic and architectural value and historical significance is 
vital. It is one of effective tools to boost cooperation and restore confidence, revitalize contacts in theory. And this theory 
has worked in Cyprus. At first, the All-Cypriot Technical Committee on Cultural Heritage (TCCH) was set up in 2008. 
From 2012 onwards it is the basis for EU humanitarian policy: the above structure receives financial assistance from the 
European Union. It should be noted the abovementioned structure is responsible for strategic planning, agenda, list of 
objects for restoration, etc. The European Union acts as magic «financial facilitator» – it provides TCCH with money. For 
example, in 2012 EU disbursed €2 million; in 2014 a sum of €1, 3 million was allocated (3). Restorations on objects in 
Paphos and Famagusta were completed.

To sum it up, the European Union’s policy in Cyprus aims at ensuring the latter becomes fully integrated into the 
acquis communautaire realm politically, economically and socially. We reckon that one of the indivisible traits of societal 
aspect is humanitarian direction of the EU involvement in Cyprus. Brussels is an important actor which participated and 
continues to play an important role in Cyprus settlement. State sovereignty is not violated: Cyprus settlement is Cypriot-
owned and Cypriot-led process. Moreover, one can speak about humanitarian partnership between the EU and the Repub-
lic of Cyprus for Cyprus settlement. The EU did not interfere into inter-ethnic dialogue; it helps both Greek and Turkish 
Cypriots with financial assistance. Money is indispensable to achieve crucial and pressing projects and accomplish urgent 
missions. And apparently both Cypriot ethnic groups are not against such conditions…

1. European Parliament resolution of 15 March 2007 on missing persons in Cyprus. // Official Journal 301 E, 
13/12/2007. – P. 243–244.

2. European Parliament resolution of 18 June 2008 on missing persons in Cyprus (follow-up). Official Journal 286 
E, 27/11/2009. – P. 13–14.

3. Report from the Commission to the European Parliament and the Council. Ninth Annual Report 2014 on the 
implementation of Council Regulation (EC) 389/2006 of 27 February 2006 and the situation resulting from its applica-
tion. – Brussels, 18.5.2015, COM (2015) 208 final. – 9 p.
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1. Topicality and problem statement
The research was carried out in the State institute of applied optics. For the ultraviolet (UV) direction finders of 

aircraft defense systems we make «solar-blind» UV-filters. According to the technical specification we need to provide no 
more than 20% transmission at wavelengths less than 285 nm and suppress an unwanted radiation in the range of 290-800 
nm up to less than 10-7% and in the range of 800-1000 nm up to 10-2%.

A great interest in the UV region of the spectrum is due to the fact that both in the atmosphere and on the surface 
of the earth virtually there are no natural sources of radiation with a wavelength below 285 nm. Therefore, if you select 
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from the entire range only a portion of the UV range, the emitting objects in this range will be well detected by the device, 
which will significantly reduce the number of false positives.

2. The solution of the problem
Suppressing residual radiation (background) in a wide range of 290-1000 nm as well as in itself is a rather difficult 

task, and obtaining the required values in 10-7 complicates it respectively. The process of making the material highly 
transparent to the UV region includes hafnium oxide (HfO2) and silicon oxide II (SiO2). They have internal stresses of 
opposite signs, and it is necessary to prevent delamination of the coating.

As the substrate for maximum transmission at wavelengths less than 285 nm is used, quartz glass optical KU-1 with 
a refractive index (n) equals to 1.45.

Inhibition of undesired radiation is made by means of interference mirrors.
The width of the mirrors HfO2 and SiO2 at the level of 0.04% in the short part of the predetermined area back-

ground suppression is approximately 40 nm, and in along- wave one is about 90-100 nm. Therefore, to cover the areaequal 
300-1000 nm, we would need at least 9 mirrors, and according to the background of 10-7 this number might be doubled 
or even tripled.

To exclude the application of such a large number of mirrors one must use colored optical glass.
Now the task is greatly simplified and it is necessary to suppress the only two regions of 300-400 nm and 650-800 

nm, which is performed in all three mirrors in the ranges: 300-350 nm, 350-400 nm, 650-780 nm.
In the vacuum system «Balzers BAK 600 we produce mirrors to cover areas of 350-400 nm, and 650-780 nm.
3. Results
The result of work is a UV filter with a spectral response is shown in Fig. 1.

Fig. 1. The spectral characteristics of the UV filter

Our work allowed to obtain transmission in the spectral region shorter than 285 nm and less than 20%, and the 
residual transmission in the 290-800 nm spectral region is less than 10-7%.

Currently, work is underway to improve the manufacturing processes of the filter, as well as to enhance their per-
formance on the transmission and absorption of residual radiation.
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Figure 1 - The spectral characteristics of the UV filter. 
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Arm wrestling takes an important place among the majority of modern sports. Tournaments of different levels up 
to the world championships are held annually. The arm sport is one of young sports in this country, but nevertheless it 
gains growing popularity in Russia for its availability, entertainment. Numerous sports schools and sport clubs provide 
arm wrestling training all over the country. 

Arm-wrestling requires training and strengthening of tendons, ligaments and connective tissues that are vital to 
being strong on the table, and controlling an opponent. As it is known to have strong arm muscles most arm wrestlers 
use trainers, such as cable pull machine with suspended load. Unfortunately, they have some drawbacks that can result 
in injury (fractures, sprains, etc.) during work out if improperly used. Besides using trainers require a constant change in 
the weight load. It can cause discontinuous discrete load increase leading to muscle fiber rupture. In particular, the use 
of conventional training equipment or simulators doesn‘t provide a proper workout at standard gym visits. In arm sports 
it is important to train pressing movements to develop the unseen parts of the arm that are key to domination at the 
table. 

Therefore, this study is aimed at hydraulic simulator design for the development of the upper limb muscle 
biomechanics. Its improved working performances allows to expand the scope of simulator applications both from 
sports equipment for athletes involved in arm wrestling and to medical equipment for rehabilitation of patients suffering 
from musculoskeletal system diseases requiring metered loads during the rehabilitation period, as well as to enterprises 
and companies manufacturing fitness equipment. 

The simulator is aimed at the development of muscles of wrist joint and forearm muscles, and is designed for 
physical development and arm-wrestling athlete training, as well as for patients suffering from diseases of 
musculoskeletal system requiring metered loads during the rehabilitation period. In particular, the simulator allows to 
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Arm wrestling takes an important place among the majority of modern sports. Tournaments of different levels up 
to the world championships are held annually. The arm sport is one of young sports in this country, but nevertheless it 
gains growing popularity in Russia for its availability, entertainment. Numerous sports schools and sport clubs provide 
arm wrestling training all over the country.

Arm-wrestling requires training and strengthening of tendons, ligaments and connective tissues that are vital to 
being strong on the table, and controlling an opponent. As it is known to have strong arm muscles most arm wrestlers 
use trainers, such as cable pull machine with suspended load. Unfortunately, they have some drawbacks that can result 
in injury (fractures, sprains, etc.) during work out if improperly used. Besides using trainers require a constant change in 
the weight load. It can cause discontinuous discrete load increase leading to muscle fiber rupture. In particular, the use of 
conventional training equipment or simulators doesn’t provide a proper workout at standard gym visits. In arm sports it 
is important to train pressing movements to develop the unseen parts of the arm that are key to domination at the table.

Therefore, this study is aimed at hydraulic simulator design for the development of the upper limb muscle bio-
mechanics. Its improved working performances allows to expand the scope of simulator applications both from sports 
equipment for athletes involved in arm wrestling and to medical equipment for rehabilitation of patients suffering from 
musculoskeletal system diseases requiring metered loads during the rehabilitation period, as well as to enterprises and 
companies manufacturing fitness equipment.

The simulator is aimed at the development of muscles of wrist joint and forearm muscles, and is designed for physi-
cal development and arm-wrestling athlete training, as well as for patients suffering from diseases of musculoskeletal 
system requiring metered loads during the rehabilitation period. In particular, the simulator allows to smoothly adjust 
the load increasing the development of muscle tone. The athlete will be able to harmoniously develop the muscles of the 
hand and forearm, adjust the height of hand grip. This simulator can be used by athletes of different ages regardless the 
level of training.

Hydraulic simulator is a double-acting lever-type hydraulic system shown in Fig. 1, comprising two hydraulic 
cylinders (1) and (18) with cylinder cavity connected by a hydraulic line (19) and connecting channel (20) filled with the 
working fluid. Flow regulator (26), temperature sensor (24) and pressure sensor (25) are mounted into the connecting 
channel (20). Also the hydraulic system includes a tank receiver (21) with the pump (27) and a relief valve (35) [1].

Fig. 1. Scheme of the simulator for biomechanics 
development of the upper limb muscles

where:
1, 18 – cylinders; 2, 17 – plungers;
3 – reference site; 4, 15 – rods;
5, 16 – elements of the cooling cylinders;
6 – slider; 7 – pin; 8 – lever; 9 – hinge;
10 – electrodes, showing biopotential;
11 – adjust screw;
12 – retractable rod;
13 – hand grip with helical springs;
14 – movable curved arm;
19 – hydraulic line;
20 – connecting channel of the hydraulic system;
21 – tank-receiver; 22 – elastic element;
23 – the bearing; 24 – temperature sensor;
25 – pressure sensor; 26 – gas flow regulator;
27 – pump;
28 – software unit of the cooling system;
29 – analog converter;
30 – microprocessor;
31 – remote control;
32 – information display;
33 – digital interface;
34 – set screw;
35 – relief valve.
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Fig. 1. Scheme of the simulator for biomechanics 

development of the upper limb muscles 
 
where: 
1, 18 – cylinders; 2, 17 – plungers; 
3 – reference site; 4, 15 – rods; 
5, 16 – elements of the cooling cylinders; 
6 – slider;7 – pin; 8 – lever; 9 – hinge; 
10 – electrodes, showing biopotential; 
11 – adjust screw; 
12 – retractable rod; 
13 – hand grip with helical springs; 
14 – movable curved arm; 
19 – hydraulic line; 
20 – connecting channel of the hydraulic system; 
21 – tank-receiver; 22 – elastic element; 
23 – the bearing; 24 – temperature sensor; 
25 – pressure sensor; 26 – gas flow regulator; 
27 – pump; 
28 – software unit of the cooling system; 
29 – analog converter; 
30 – microprocessor; 
31 – remote control; 
32 – information display; 
33 – digital interface; 
34 – set screw; 
35 – relief valve. 



88 II ВСЕРОССИЙСКАЯ МОЛОДЕЖНАЯ НАУЧНАЯ КОНФЕРЕНЦИЯ

Thus, the developed simulator allows to train and develop at the same time the strength of the muscles of the carpal 
joint and forearm muscles. It also provides the opportunity of simulator adjustment control, such as the height and the 
required effort at the lever in a wide range of parameters using the flow controller. It helps to monitor training progress 
and record processes occurring in the muscles through EMG electrodes, and to adjust load control during the rehabilita-
tion period. In particular, thanks to its design, it allows an athlete to train under conditions close to a real fight. It is safe 
to use, as it works in overcoming mode, i.e. it resists the user at the pin moment. But the resistance could disappear as 
soon as athlete relaxed.

Hydraulic system compactness of this design, compared to other simulators, allows to reduce weight and size of 
the design, improve noise reduction and to avoid risk of injuries and aggravation in athletes or patients suffering from 
musculoskeletal system diseases.

1. Пат. 164167 РФ, МПК А63В 23/12. Тренажер для развития биомеханики мышц верхних конечностей / 
Смирнова С.В., Мушарапов Р.Н., Мингазетдинов И.Х.
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Of all the alternative energy sources, namely solar energy causes minimal damage to the environment. After all, this 
kind of stationshave no direct impact on the environment in the process of operation. Therefore there are no doubts about 
ecological efficiency of the finished solar panels. Due to these features, energy, based on the principle of solar photovolta-
ics is a very promising area of   energy development: both autonomous and general.

The generated solar electricity modules do not affect the air flow and air mass. In no way they pollute the water 
resources of the land: neither undergroundnor surface water; almost don’t deplete natural resources and do not assume 
risk for the natural world, including human health.

For the foregoing reasons, we can conclude that generating energy by means of solar modules has no minuses. Is it 
so? Why, then, this kind of energy conversion is not used everywhere?

A significant, and perhaps the only real dangerous effect of obtaining this type of energy is the formation of some 
toxic substances and hazardous chemicals, such as arsenic and cadmium, which are inherently used for the production of 
solar modules. Also, the production of solar cells involves the use of inherently toxic and explosive volatile substances, 
carcinogenic reagents and corrosive liquids. Damage caused in this case varies depending on the amount used and the 
saturation of toxic substances, using the intensity and duration of exposure.

But if we consider the issue on a global scale and compare this type of energy generation with the others, these 
negative effects are minimal , if there is pre-thought-out strategy in terms of recycling, re-use of elements of power plants 
and proper disposal of obsolete parts.

If we consider the environmental performance of the finished products, the risks to the environment and the planet 
from solar panels are minimal. Air emissions in the production process are approximately 0.02 grams telluridle cadmium 
per gigawatt \ hours of electricity produced for the full service life cycle of solar battery, that is a pretty low rate.

In their work, the solar panels do not produce environmental pollution and do not have a direct harmful impact on 
the environment. Moreover, they are gradually replacing traditional, widely used fuels (such as coal, oil, gas). Cadmium 
telluride is used in solar panels, in fact turns out to be much safer than all other types of batteries cadmium, currently in 
use, including the most common – nickel-cadmium.

In most modern solar panel based on the principle of solar photovoltaic the silicon is used as the main element. 
This chemical element is the second in content in the earth's crust, its percentage is about twelve percent of the mass of 
the Earth's crust. That is to say about the lack of resources for production or their depletion is not necessary. However the 
negative aspect is different. To use the silicon and its compounds in solar cells requires pre-treatment in a special way. If 
you do not delve into the essence of the process, and to speak only of interest to us, component – environmental safety, 
it is possible to identify the major negative aspect. The method used for the purification of metallurgical silicon to high 
(semiconductor) purity, contains the heating of the material to very high temperatures and high pressure, which of course 
eventually comes out in the open, around us, the environment in the form of hot and purified water vapor ( provided the 
manufacturer of decency and respect for all the rules and safety regulations in the workplace). This process, in turn, has an 
impact on the average ambient temperature, and in the future will have a negative impact across the atmosphere. But this 
problem is less present in all of the solar batteries, and in comparison with the problem of emission of harmful substances 
in the production fluid is very long and not as apparent dangerous.
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But there are other negative environmental factors. Consider for example the problem of manufacturing fifty (50) 
megawatts of electricity.

Thus, the production of a given amount of energy MW using gas burning plants would require about two to five 
acres of land. But to get that same energy with solar panels will have to pay about a thousand acres of these plants (with 
the most optimistic calculation to obtain the ten (10) watts per square meter, or 5% efficiency at maximum output). An im-
portant problem is also the technical support and access to the batteries. After all the content in a clean and working condi-
tion of the whole complex – is the basis for efficient operation of the panels. But it is the smaller of the deficiencies [1].

The destruction of large amounts of used solar modules by instillation in the local area increases the risk to human 
health in the nearby area. It also has a negative impact for the local nature and its living organisms. Leaking chemicals 
from recyclable panels can lead to soil contamination, as well as ground and surface water and the air you breathe it will 
also be partially poisoned emissions.

The number of solar panels is continuously growingon a daily basis, this energy industry is developing rapidly, but 
it is early to speak about a qualitative breakthrough . Thus, despite all the advantages of solar energy and solar panels in 
particular, data units, there are significant disadvantages associated with the environmental impacts of the nature of the 
production and environmental impacts during operation. In the case of solving a number of problems with the efficient use 
and environmentally friendly production, the given energy sector will be one of the most promising.

1. http://altenergiya.ru/sun.

УДК 535.14

PHOTON ECHO AREA THEOREM FOR A SYMMETRIC ABSORPTION LINE

Urmancheev R.V.
Scientific advisor: S.A. Moiseev, professor

Language advisor: E.V. Musina, associate professor
(Kazan quantum center at Kazan National Research Technical University named after A.N. Tupolev-KAI)

The demand for highly efficient quantum memories for quantum communications and quantum computers calls 
for a better understanding of the fundamental principles of light-matter interaction. One of the main results of quantum 
optics concerning interaction of light pulses with two-level atoms is McCall-Hahn area theorem [1]. As one of its imme-
diate consequences the theorem predicts the effect of self-induced transparency which consists in media being efficiently 
transparent to the light pulse of specific shape. This phenomenon has become the basis of one of the earliest quantum 
memory protocols called electrically induced transparency. Later the approach of McCall and Hahn was used to apply the 
area theorem to photon echoes, which in its turn gave rise to a number of quantum memory protocols including control 
reversed inhomogeneous broadening, gradient echo memory and atomic frequency comb protocols. It is worth noting 
that the current record result in efficient quantum memories also belongs to the photon echo protocol and that once again 
points out the importance of understanding light-matter interaction and specifically the photon echo area theorem.

The classic result of the quantum optics, the area theorem of McCall Hahn was first formulated for the case of weak 
light pulses interacting with the ensemble of two-level atoms having a single optical transition resonant with the carrier 
frequency of light and included two important assumptions. Consideration of the two-level atoms implies that the atoms 
interact only through the light field and have a single optical transition with a certain dipole moment. And the weakness 
of the pulses assumed that the impact of the first incoming pulse on the population of the ground state can be neglected. 
While the second restriction was then removed in the following works that adapted the theorem for the case of short pulses 
of arbitrary magnitude [2], the first one has remained in every work designated to area theorem to date despite there being 
several attempts to further generalize the theorem.

Recent advances in quantum memory demand more complete understanding of the light-matter interaction includ-
ing area theorem for photon echo. That is why in this work we present a generalization of the McCall-Hahn area theorem. 
All the previous results considered atoms that had a single inhomogeneously broadened transition line characterized by its 
resonant frequency ω0 and dipole moment d. However in practice atomic transitions with different frequencies and dipole 
moments often overlap. That situation arises for example in several promising candidates for quantum memory – rare-
earth ions doped crystals, for instance Pr3+:Y2SiO5. So in this work we derive an analytical solution of photon echo area 
theorem for the case of symmetric absorption line having arbitrary number of transitions with various dipole moments 
(Figure 1 shows an example of such absorption line). In this case the inhomogeneously broadened transition line has the 
following envelope function:
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here    – detuning from the central frequency which coincides with the carrier frequency of light pulses,   ( ) is the 
envelope function of inhomogeneous broadening of the m-th transition. The symmetry of  ( ) suggests that for every 
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For the described form of the absorption line we derive the generalization of the area theorem based on the work [2] 
and acquire differential equations for the pulse areas involved in two-pulse photon echo. 
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homogeneous width of the m-th transition respectively.  

Figures 2 and 3 show the dependence of the echo pulse area on the areas of the incoming first and second pulse 
respectively for the case of the absorption line consisting of three lines: one central with the dipole moment of    and two 
side lines with, with the dipole moment of the central line being two times greater than that of side lines:       .  
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In this work, software development management process is described. The problem of code version control and the 

problem of collective software development management are considered. The typical solution for the first problem is 
making a lot of project copies, but it has a lot of disadvantages. The typical solution for the second problem is using usb-
drives, email and cloud services for the project files sharing, but these methods are inconvenient too. As a solution, ―Git‖ 
can be offered. Git is a simple and fast distributed code version control system. The basic git concepts are: repository, 

Figure 2. The echo pulse area dependence on the area of the 
first incoming pulse for two cases: dipole moment of the side 
lines    equals to zero (dashed black line) and         , 
where    is the dipole moment of the central line. 

Figure 3. The echo pulse area dependence on the area of the 
second incoming pulse for two cases: dipole moment of the side 
lines    equals to zero (dashed black line) and         , 
where    is the dipole moment of the central line. 
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here Dm – detuning from the central frequency which coincides with the carrier frequency of light pulses, Gm(x) is the 
envelope function of inhomogeneous broadening of the m-th transition. The symmetry of G(D) suggests that for every 
summand Gm (D – Dm) there is also a counterpart Gm (D + Dm).

Fig. 1. An example of the symmetric absorption line

For the described form of the absorption line we derive the generalization of the area theorem based on the work 
[2] and acquire differential equations for the pulse areas involved in two-pulse photon echo.

Here µ is the constant depended on the properties of the media. 
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Figure 2. The echo pulse area dependence on the area of the 
first incoming pulse for two cases: dipole moment of the side 
lines    equals to zero (dashed black line) and         , 
where    is the dipole moment of the central line. 

Figure 3. The echo pulse area dependence on the area of the 
second incoming pulse for two cases: dipole moment of the side 
lines    equals to zero (dashed black line) and         , 
where    is the dipole moment of the central line. 

 are the 
pulse areas of the first and second incoming pulses and the echo pulse, ϕm and γm are the dipole moment and the homoge-
neous width of the m-th transition respectively.

Figures 2 and 3 show the dependence of the echo pulse area on the areas of the incoming first and second pulse 
respectively for the case of the absorption line consisting of three lines: one central with the dipole moment of d1 and two 
side lines with, with the dipole moment of the central line being two times greater than that of side lines: d1 = 2 d2.
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Fig. 2. The echo pulse area dependence on the area of the first 
incoming pulse for two cases: dipole moment of the side lines 
d2 equals to zero (dashed black line) and d2 = 1.4d1, where d1 
is the dipole moment of the central line

Fig. 3. The echo pulse area dependence on the area of the second 
incoming pulse for two cases: dipole moment of the side lines d2 
equals to zero (dashed black line) and d2 = 1.4d1, where d1 is the 
dipole moment of the central line

optimistic calculation to obtain the ten (10) watts per square meter, or 5% efficiency at maximum output). An important 
problem is also the technical support and access to the batteries. After all the content in a clean and working condition of 
the whole complex - is the basis for efficient operation of the panels. But it is the smaller of the deficiencies. [1] 

The destruction of large amounts of used solar modules by instillation in the local area increases the risk to human 
health in the nearby area. It also has a negative impact for the local nature and its living organisms. Leaking chemicals from 
recyclable panels can lead to soil contamination, as well as ground and surface water and the air you breathe it will also be 
partially poisoned emissions. 

The number of solar panels  is continuously growingon a daily basis, this energy industry is developing rapidly, but it 
is early to speak about a qualitative breakthrough . Thus, despite all the advantages of solar energy and solar panels in 
particular, data units, there are significant disadvantages associated with the environmental impacts of the nature of the 
production and environmental impacts during operation. In the case of solving a number of problems with the efficient use 
and environmentally friendly production, the given  energy sector will be one of the most promising. 
 
 1. http://altenergiya.ru/sun.  
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The demand for highly efficient quantum memories for quantum communications and quantum computers calls for a better 

understanding of the fundamental principles of light-matter interaction. One of the main results of quantum optics concerning 
interaction of light pulses with two-level atoms is McCall-Hahn area theorem [1]. As one of its immediate consequences the 
theorem predicts the effect of self-induced transparency which consists in media being efficiently transparent to the light pulse of 
specific shape. This phenomenon has become the basis of one of the earliest quantum memory protocols called electrically 
induced transparency. Later the approach of McCall and Hahn was used to apply the area theorem to photon echoes, which in its 
turn gave rise to a number of quantum memory protocols including control reversed inhomogeneous broadening, gradient echo 
memory and atomic frequency comb protocols. It is worth noting that the current record result in efficient quantum memories also 
belongs to the photon echo protocol and that once again points out the importance of understanding light-matter interaction and 
specifically the photon echo area theorem.  

The classic result of the quantum optics, the area theorem of McCall Hahn was first formulated for the case of weak 
light pulses interacting with the ensemble of two-level atoms having a single optical transition resonant with the carrier 
frequency of light and included two important assumptions. Consideration of the two-level atoms implies that the atoms interact 
only through the light field and have a single optical transition with a certain dipole moment. And the weakness of the pulses 
assumed that the impact of the first incoming pulse on the population of the ground state can be neglected. While the second 
restriction was then removed in the following works that adapted the theorem for the case of short pulses of arbitrary 
magnitude [2], the first one has remained in every work designated to area theorem to date despite there being several attempts to 
further generalize the theorem. 

Recent advances in quantum memory demand 
more complete understanding of the light-matter 
interaction including area theorem for photon echo. 
That is why in this work we present a generalization of 
the McCall-Hahn area theorem. All the previous results 
considered atoms that had a single inhomogeneously 
broadened transition line characterized by its resonant 
frequency    and dipole moment  . However in 
practice atomic transitions with different frequencies 
and dipole moments often overlap. That situation arises 
for example in several promising candidates for 
quantum memory – rare-earth ions doped crystals, for 
instance Pr3+:Y2SiO5. So in this work we derive an 
analytical solution of photon echo area theorem for the 
case of symmetric absorption line having arbitrary 

number of transitions with various dipole moments 
(Figure 1 shows an example of such absorption line). In 
this case the inhomogeneously broadened transition line 
has the following envelope function: 

Figure 3. An example of the symmetric absorption line. 
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here    – detuning from the central frequency which coincides with the carrier frequency of light pulses,   ( ) is the 
envelope function of inhomogeneous broadening of the m-th transition. The symmetry of  ( ) suggests that for every 
summand   (    ) there is also a counterpart   (    ).  

For the described form of the absorption line we derive the generalization of the area theorem based on the work [2] 
and acquire differential equations for the pulse areas involved in two-pulse photon echo. 
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pulse areas of the first and second incoming pulses and the echo pulse,    and    are the dipole moment and the 
homogeneous width of the m-th transition respectively.  

Figures 2 and 3 show the dependence of the echo pulse area on the areas of the incoming first and second pulse 
respectively for the case of the absorption line consisting of three lines: one central with the dipole moment of    and two 
side lines with, with the dipole moment of the central line being two times greater than that of side lines:       .  
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In this work, software development management process is described. The problem of code version control and the 

problem of collective software development management are considered. The typical solution for the first problem is 
making a lot of project copies, but it has a lot of disadvantages. The typical solution for the second problem is using usb-
drives, email and cloud services for the project files sharing, but these methods are inconvenient too. As a solution, ―Git‖ 
can be offered. Git is a simple and fast distributed code version control system. The basic git concepts are: repository, 

Figure 2. The echo pulse area dependence on the area of the 
first incoming pulse for two cases: dipole moment of the side 
lines    equals to zero (dashed black line) and         , 
where    is the dipole moment of the central line. 

Figure 3. The echo pulse area dependence on the area of the 
second incoming pulse for two cases: dipole moment of the side 
lines    equals to zero (dashed black line) and         , 
where    is the dipole moment of the central line. 
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Figures 2 and 3 show the dependence of the echo pulse area on the areas of the incoming first and second pulse 
respectively for the case of the absorption line consisting of three lines: one central with the dipole moment of    and two 
side lines with, with the dipole moment of the central line being two times greater than that of side lines:       .  
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Figure 3. The echo pulse area dependence on the area of the 
second incoming pulse for two cases: dipole moment of the side 
lines    equals to zero (dashed black line) and         , 
where    is the dipole moment of the central line. 
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Figure 2. The echo pulse area dependence on the area of the 
first incoming pulse for two cases: dipole moment of the side 
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Figure 3. The echo pulse area dependence on the area of the 
second incoming pulse for two cases: dipole moment of the side 
lines    equals to zero (dashed black line) and         , 
where    is the dipole moment of the central line. 
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In this work, software development management process is described. The problem of code version control and 
the problem of collective software development management are considered. The typical solution for the first problem 
is making a lot of project copies, but it has a lot of disadvantages. The typical solution for the second problem is using 
usb-drives, email and cloud services for the project files sharing, but these methods are inconvenient too. As a solution, 
«Git» can be offered. Git is a simple and fast distributed code version control system. The basic git concepts are: reposi-
tory, commit, branch, remote server. When you develop some software, you save all your changes in git repository with 
commits. Every commit contains message that describes changes. Git system is very useful when you develop program 
in a team, because you can see differences and merge your changes into single unit easily. Also, git allow us merge differ-
ences in the same files easily. As a result, software development time reduces, because you don’t spend time on thinking 
how to merge changes.
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Fiber Bragg Gratings (FBG) are widely used as sensing elements, as narrow-band filters and elements of multiplex-
ers in telecommunication and industrial applications. The impact of axial stress on FBG is comprehensively studied. It 
leads to FBG spectrum offset. This effect used for sensing of temperature, pressure, vibration and other environmental 
parameters. However, the influence of the transverse strain is still poorly studied. Impact of the transverse pressure on 
FBG spectrum is closely related to the state of polarization (SOP) in the optical medium.

In this paper we propose the method for measurement of FBG parameters based on dual-frequency interrogation 
method of Ilyin-Morozov [1] and polarization switching technique.

Fig. 1. Schematic diagram of the system

The transverse pressure on the optical fiber causes deformation of its core. Round core becomes oval. That, in turn, 
leads to polarization dependent losses (PDL) in the fiber [2]. Figure 1 depicts schematic diagram of the system that allows 
measurement of such distortions in the region of FBG. System consists of: continuous wave laser source (CW Laser); 
Mach-Zehnder optical modulator (MZM); radio frequency (RF) signal generator (Gen.); all-fiber polarization switcher 
(PS); fiber-optic coupler with the division factor of fifty percent; Fiber Bragg Grating (FBG); optical spectrum analyzer 
(OSA); photodiode (PD) and processing unit (PU).

CW Laser generates narrow-band, about ten picometers, spatial optical signal that is modulated by MZM. At the 
output of the Mach-Zehnder modulator we obtain two sidebands along with a suppressed carrier (fig. 2). The sidebands 
are spaced from the carrier on a frequency equal to the frequency of RF generator. This technique is called double-side-
band suppressed-carrier transmission, also known as method of Ilyin-Morozov.

commit, branch, remote server. When you develop some software, you save all your changes in git repository with 
commits. Every commit contains message that describes changes. Git system is very useful when you develop program in a 
team, because you can see differences and merge your changes into single unit easily. Also, git allow us merge differences 
in the same files easily. As a result, software development time reduces, because you don‘t spend time on thinking how to 
merge changes. 

 
УДК 535.51 
 

INVESTIGATION OF THE POLARIZATION DEPENDENCE 
OF FIBER BRAGG GRATING’S (FBG) SPECTRUM 

 
Faskhutdinov L.M., Kuznetsov A.A., Artemev V.I., Morozov O.G. 

Scientific advisor: I.I. Nureev, associate professor 
Language advisor: N.A. Konstantinova, associate professor 

(Kazan National Research Technical University named after A.N. Tupolev-KAI) 
 
Fiber Bragg Gratings (FBG) are widely used as sensing elements, as narrow-band filters and elements of multiplexers 

in telecommunication and industrial applications. The impact of axial stress on FBG is comprehensively studied. It leads to 
FBG spectrum offset. This effect used for sensing of temperature, pressure, vibration and other environmental parameters. 
However, the influence of the transverse strain is still poorly studied. Impact of the transverse pressure on FBG spectrum is 
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In this paper we propose the method for measurement of FBG parameters based on dual-frequency interrogation 
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The transverse pressure on the optical fiber causes deformation of its core. Round core becomes oval. That, in turn, 

leads to polarization dependent losses (PDL) in the fiber [2]. Figure 1 depicts schematic diagram of the system that allows 
measurement of such distortions in the region of FBG. System consists of: continuous wave laser source (CW Laser); 
Mach-Zehnder optical modulator (MZM); radio frequency (RF) signal generator (Gen.); all-fiber polarization switcher 
(PS); fiber-optic coupler with the division factor of fifty percent; Fiber Bragg Grating (FBG); optical spectrum analyzer 
(OSA); photodiode (PD) and processing unit (PU). 

CW Laser generates narrow-band, about ten picometers, spatial 
optical signal that is modulated by MZM. At the output of the Mach-
Zehnder modulator we obtain two sidebands along with a suppressed 
carrier (fig. 2). The sidebands are spaced from the carrier on a frequency 
equal to the frequency of RF generator. This technique is called double-
sideband suppressed-carrier transmission, also known as method of Ilyin-
Morozov. 

Dual-frequency signal then launched through polarization switcher. 
PS consists of a linear polarizer with electrically adjustable angle. Two 
angles of polarization used in the study: zero and ninety degrees. Then 
linearly polarized light through the coupler enters the fiber grating. The 
spectrum of FBG is observed using optical spectrum analyzer.  

To imitate external pressure, FBG is pressed by using 
micropositioner. By adjusting angle of polarization switcher we can 
clearly see transformation of FBG transmittance spectrum on the OSA. 

However, the optical analyzer is very expensive device. The use of dual-frequency method allows excluding it from 
the circuit. Instead, conventional photodiode is used and measurement is kept to a simple definition of amplitude of the beat 
frequency [1]. 

The system under study showed high sensitivity to the transverse pressure. Further studies are planned in an 
environment with compressed gas. 

 

Fig. 1 – Schematic diagram of the system 

Fig. 2 – Spectrum of modulated optical signal 
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Dual-frequency signal then launched through polarization switcher. PS 
consists of a linear polarizer with electrically adjustable angle. Two angles of po-
larization used in the study: zero and ninety degrees. Then linearly polarized light 
through the coupler enters the fiber grating. The spectrum of FBG is observed 
using optical spectrum analyzer.

To imitate external pressure, FBG is pressed by using micropositioner. By 
adjusting angle of polarization switcher we can clearly see transformation of FBG 
transmittance spectrum on the OSA.

However, the optical analyzer is very expensive device. The use of dual-
frequency method allows excluding it from the circuit. Instead, conventional pho-
todiode is used and measurement is kept to a simple definition of amplitude of the 
beat frequency [1].

The system under study showed high sensitivity to the transverse pressure. 
Further studies are planned in an environment with compressed gas.
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Foam extinguishing used to extinguish fires in industrial plants, warehouses, storage tanks, transport, etc. To create 
the foam and supply it to the distance are used a foam generators, where foam-water mixture mixes with air. In present 
paper are researched characteristics of ejection foam generator.

The main objectives in creating a foam generators are to ensure complete mixing of components, to achieve maxi-
mum values at range and multiplicity at optimum pressure losses and minimal dimensions of the design. Currently, when 
are used the existing foam generators, to increase the range of the jet flow is necessary to establish a more powerful and 
expensive pumps and power plants. By that the overall performance and cost of the foam fire extinguishing system in-
crease. It is much more efficient and cost-effective way to develop the optimized foam generators.

The foam generator use an ejection principle based on the induction surrounding air by mixture flow of water and a 
foaming agent [1-3]. Thus, the foam generator is an ejector device. Induction operating principle ensures maximum value 
at range, a high multiplicity, a thorough mixing of the phases, minimum losses and ease of design. The ejector devices are 
widely used in aviation [1, 3]. In particular, they are used to increase the thrust, to reduce the exhaust gas temperature, to 
reduce noise and other.

Scheme of the axisymmetric ejector with a straight cylindrical mixing chamber is interesting in terms of minimum 
structure size (diameter) and is easy to calculate the characteristic dimensions. It should be noted that the length of the 
ejector with a rectilinear axis and a cylindrical mixing chamber according Abramovich G.N. must be at least 14 caliber its 
characteristic size (diameter) [1]. In the paper of Khaliulin R.R., Sychenkov V.A., V.I. Panchenko investigated an ejector 
installed for GTE, in order to reduce the combustion temperature of the products [3]. The decision of this problem was 
ejector with an annular mixing chamber, which has the dimensions no more 2,5 of the mixing chamber diameter (Figure 1).

Fig. 1. Scheme of the ejector with an annular mixing chamber

1. O. G. Morozov, G. I. Ilyin, G. A. Morozov et al. External amplitude-phase modulation of laser radiation for 
generation of microwave frequency carriers and optical poly-harmonic signals: an overview // Proc. of SPIE, Vol. 9807, 
March 2016, P. 980711. 

2. T. Ferreira Da Silva, C. S. Nobre, G. P. Temporao. Polarization-dependent loss characterization method based on 
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multiplicity, a thorough mixing of the phases, minimum losses and ease of design. The ejector devices are widely used in aviation 
[1, 3]. In particular, they are used to increase the thrust, to reduce the exhaust gas temperature, to reduce noise and other. 

Scheme of the axisymmetric ejector with a straight cylindrical mixing chamber  is interesting in terms of minimum structure 
size (diameter) and is easy to calculate the characteristic dimensions. It should be noted that the length of the ejector with a 
rectilinear axis and a cylindrical mixing chamber according Abramovich G.N. must be at least 14 caliber its characteristic size 
(diameter) [1]. In the paper of  Khaliulin R.R., Sychenkov V.A., V.I. Panchenko investigated an ejector installed for GTE, in order 
to reduce the combustion temperature of the products [3]. The decision of this problem was ejector with an annular mixing 
chamber, which has the dimensions no more 2,5 of the mixing chamber diameter (Figure 1). 

 

 
Fig. 1. Scheme of the ejector with an annular mixing chamber 

 
This scheme was the basis of the developed foam generator. There occurs a mixing process of water and air in the 

experimental model foam generator. We consider in detail the break process of the  jet of water which supplies through nozzle into 
the air. Under the influence of the perturbation the fluid particles which are on the surface of the jet, experience various types of 
bias, which lead to a deformation of the jet. Meanwhile, the surface tension forces tend to reduce the overall surface of the jet and 
perturbed liquid particles are returned to the original position. As a result of the interaction of external disturbances and the surface 
tension of liquid, oscillations occur on the surface of the jet.  The oscillation amplitude increases with increasing of the outflow, and 
the jet breaks up into separate particles. Further, there is an active mixing of the liquid particles with air in the mixing chamber, it 
causes the formation of bubble mass. 
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commit, branch, remote server. When you develop some software, you save all your changes in git repository with 
commits. Every commit contains message that describes changes. Git system is very useful when you develop program in a 
team, because you can see differences and merge your changes into single unit easily. Also, git allow us merge differences 
in the same files easily. As a result, software development time reduces, because you don‘t spend time on thinking how to 
merge changes. 

 
УДК 535.51 
 

INVESTIGATION OF THE POLARIZATION DEPENDENCE 
OF FIBER BRAGG GRATING’S (FBG) SPECTRUM 

 
Faskhutdinov L.M., Kuznetsov A.A., Artemev V.I., Morozov O.G. 

Scientific advisor: I.I. Nureev, associate professor 
Language advisor: N.A. Konstantinova, associate professor 

(Kazan National Research Technical University named after A.N. Tupolev-KAI) 
 
Fiber Bragg Gratings (FBG) are widely used as sensing elements, as narrow-band filters and elements of multiplexers 

in telecommunication and industrial applications. The impact of axial stress on FBG is comprehensively studied. It leads to 
FBG spectrum offset. This effect used for sensing of temperature, pressure, vibration and other environmental parameters. 
However, the influence of the transverse strain is still poorly studied. Impact of the transverse pressure on FBG spectrum is 
closely related to the state of polarization (SOP) in the optical medium. 

In this paper we propose the method for measurement of FBG parameters based on dual-frequency interrogation 
method of Ilyin-Morozov [1] and polarization switching technique. 

 
The transverse pressure on the optical fiber causes deformation of its core. Round core becomes oval. That, in turn, 

leads to polarization dependent losses (PDL) in the fiber [2]. Figure 1 depicts schematic diagram of the system that allows 
measurement of such distortions in the region of FBG. System consists of: continuous wave laser source (CW Laser); 
Mach-Zehnder optical modulator (MZM); radio frequency (RF) signal generator (Gen.); all-fiber polarization switcher 
(PS); fiber-optic coupler with the division factor of fifty percent; Fiber Bragg Grating (FBG); optical spectrum analyzer 
(OSA); photodiode (PD) and processing unit (PU). 

CW Laser generates narrow-band, about ten picometers, spatial 
optical signal that is modulated by MZM. At the output of the Mach-
Zehnder modulator we obtain two sidebands along with a suppressed 
carrier (fig. 2). The sidebands are spaced from the carrier on a frequency 
equal to the frequency of RF generator. This technique is called double-
sideband suppressed-carrier transmission, also known as method of Ilyin-
Morozov. 

Dual-frequency signal then launched through polarization switcher. 
PS consists of a linear polarizer with electrically adjustable angle. Two 
angles of polarization used in the study: zero and ninety degrees. Then 
linearly polarized light through the coupler enters the fiber grating. The 
spectrum of FBG is observed using optical spectrum analyzer.  

To imitate external pressure, FBG is pressed by using 
micropositioner. By adjusting angle of polarization switcher we can 
clearly see transformation of FBG transmittance spectrum on the OSA. 

However, the optical analyzer is very expensive device. The use of dual-frequency method allows excluding it from 
the circuit. Instead, conventional photodiode is used and measurement is kept to a simple definition of amplitude of the beat 
frequency [1]. 

The system under study showed high sensitivity to the transverse pressure. Further studies are planned in an 
environment with compressed gas. 

 

Fig. 1 – Schematic diagram of the system 

Fig. 2 – Spectrum of modulated optical signal Fig. 2. Spectrum of modulated 
optical signal
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This scheme was the basis of the developed foam generator. There occurs a mixing process of water and air in the 
experimental model foam generator. We consider in detail the break process of the jet of water which supplies through 
nozzle into the air. Under the influence of the perturbation the fluid particles which are on the surface of the jet, experi-
ence various types of bias, which lead to a deformation of the jet. Meanwhile, the surface tension forces tend to reduce 
the overall surface of the jet and perturbed liquid particles are returned to the original position. As a result of the interac-
tion of external disturbances and the surface tension of liquid, oscillations occur on the surface of the jet. The oscillation 
amplitude increases with increasing of the outflow, and the jet breaks up into separate particles. Further, there is an active 
mixing of the liquid particles with air in the mixing chamber, it causes the formation of bubble mass.
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Nowadays the number of automobiles in the world is bigger than one billion. So one of the most important require-
ments to an automobile is the quality of fuel, because quality of fuel means reliable work of a car in general. The low qual-
ity fuel leads to previous wear of engine, the high cost of its repair and worst of all, leads to road accidents. The quality of 
fuel is determined by octane level. This level impacts how fast the fuel ignites in car’s engine the engine’s warm up, and 
its run. In our work we used an autogenerating method. This method allows to measure non-electric values. So, this way 
of measuring allows determining any gasoline standard, regardless the temperature of environment. The basic component 
of our equipment is an auto-generator. It consists of three main parts. They are: an active element of a transistor, a reso-
nant system and a feedback. These elements allow creating a closed system. This system gives us an opportunity to major 
non-electric value. Most octane meters major on voltage and dielectric capacitivity. This property doesn’t allow detecting 
values in sub-zero temperature. Our equipment doesn’t have this problem, because we detect electrical conduction. To 
analyze the fuel’s quality we connect our equipment to the flexible pipe using snap-up connection. This formation changes 
calibration of a resonant system. In this way it changes frequency of system. Thus, dependence of electrical conduction 
from frequency shows octane value.

The basic scheme of device

The basic scheme of functioning shows connections between an Active element and a Resonant system. In this 
work autogenerating method is used, so all system works with feedback. Feedback controls oscillation stability and the 
system can’t work without it.
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opportunity to major non-electric value. Most octane meters major on voltage and dielectric capacitivity. This property 
doesn‘t allow detecting values in sub-zero temperature. Our equipment doesn‘t have this problem, because we detect 
electrical conduction. To analyze the fuel‘s quality we connect our equipment to the flexible pipe using snap-up 
connection. This formation changes calibration of a resonant system. In this way it changes frequency of system. Thus, 
dependence of electrical conduction from frequency shows octane value. 

 

The basic scheme of  device. 
The basic scheme of functioning shows connections between an Active element and a Resonant system. In this work 

autogenerating method is used, so all system works with feedback. Feedback controls oscillation stability and the system 
can‘t work without it. 
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