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Scientific writing in English: punctuation problems

In a digital age the problem of punctuation in English scientific style, which is
specified both by social and linguistic factors, is of great importance. On the one
hand, the number of scientific publications in international journals and conference
proceedings is constantly increasing, and thereby punctuation, as other fields in
linguistics, suffers the influence of the globalization of the English language as the
majority of papers are written by researchers who are non-native speakers of English.
On the other hand, the anthropological approach, so popular in linguistics nowadays,
focuses mostly on the communicative intent of the writer in a particular situation,
thereby permitting more freedom in obeying the punctuation rules, which leads to the
inconsistency in the use of punctuation devices.

This paper is aimed at 1) analyzing the state of the art, 2) presenting the degree
of the punctuation tolerance in modern scientific prose, and 3) discussing the

The object of our study is punctuation (micro- and macro-text level), tendencies
in current punctuation practice, and the factors that specify the changes. When
studying the punctuation problems we used punctuation and typographic guides
codifying the use of devices and printed and pre-printed scientific papers written by
native and non-native English speakers.

1) In order to analyze how the punctuation in English works, it is necessary to

principles.
The main principle of English punctuation is called rhetorical or communicative,

whereas the principles of tolerance and non-overpunctuation are not to be neglected.
That means that the use of main punctuation marks in a number of cases is
recommending: similar syntactic constructions can be punctuated differently.
Depending on the communicative intent of the writer, the length of the sentence and
some other factors (not all of them are known yet), the punctuation mark can be used
or omitted, such cases are quite often and considered in guides as conventions [1].
For example, a compound sentence with a coordinative conjunction can be separated
or not depending on a strong necessity of this separation (a very subjective factor).

The samples have arrived and testing will begin shortly.
Of course, even for the optimum choice of Z, there may be a frequency fmax

beyond which the inequality can no longer be obtained, and this frequency, if it
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This flexibility results in the inconsistency in the use of punctuation devices.
And non-native speakers observing this inconsistency without knowing the theory of
English punctuation may think that the use of most devices is optional, which is not
always true [2]. There exist a number of strict rules that must be complied [3].

When we discuss the punctuation of a scientific text, which is complex by
nature, we need to consider two levels of punctuation: micro-text level, traditional
punctuation marks such as comma, colon, dot and others, and macro-text level
punctuation, typographic devices such as italics, spaces, and others, organizing the
text hierarchy. A set of punctuation devices in European languages is universal (some
little differences) and their functions are reduced to delineation, interpolation,
serialization, and stylization [4]. The main difference is the usage of traditional
punctuation marks, which is specified by the leading punctuation principle
(prescriptive or descriptive).

As for macro-text level devices, they are not codified in a special manual
common for all editors. However, their use is strictly prescribed in the templates for
the international scientific journals, though most of the time inconsistent in different
publishing houses. Not being strictly codified they have to be always complied with,
otherwise the paper might be rejected.

2) In order to estimate the degree of the punctuation tolerance in scientific prose,
we have to consider the correlation of theory and practice using descriptive and
contrastive approaches.

The results of our previous investigations allow suggesting however, these
issues are still controversial and need further investigation that there are several
levels of tolerance for the use of punctuation in scientific writing in international
English. The use of devices differs depending on a) the length of the sentence,
communicative intent of the writer, his/her nationality and the type of speech); b)
different publishing houses; c) different fields of science; d) different punctuation
cultures, etc.

Two points have been already discussed, whereas the other two need yet to be
clarified.

There are a number of similar syntactic structures that are punctuated differently
depending on the field of science where they are used.  For example, the compound
sentence with the conjunction that is not put off by two commas in texts in
Electronics, whereas double comma is rather often in texts in Computer Science.

If, however, one or both of them are present then they must occur in the

element<hostport> and immediately following the encoded element <uriparameters>,
respectively (Computer Science).

The transistor is operating as a three terminal element, i.e. with RF current
flowing in all three leads (Electronics).

The analysis shows that the writers of different nationalities do not similarly use
punctuation devices in cases when the choice of the mark is optional. For instance,
when emphasizing transitional adverbs such as thus, therefore and others, the choice
of the device is different.

Thus, one needs to simplify the model by applying restrictions (French).



5

Thus, it is common practice to create a testsuite, i.e. a finite set of tests that
cover the system with respect to certain criteria (Chinese).

3) The relative flexibility and anthropological nature of the English punctuation,
on the one hand, and the globalization process, on the other hand, create favorable
conditions for the evolution of a different system with its own identity.

As it was shown in previous works [2], non-native speakers use the idea of
native-language punctuation and use it in the text produced in English (L1
interference). As a result, this English punctuation of pre-printed or non-edited
corpora reflects the traces of the identity of the native language. As for reviewed
international journals, there are few mistakes that strictly contradict the rules of
English punctuation. However, it is still possible to find the traces of the other
languages in the body of International English punctuation studying the conventions.

As it is seen from the text above the chosen subject area lies on the border of
applied and cognitive linguistics and the reviewed results can be useful for further
research both in linguistics and methodology. On the one hand, we are probably
observing the formation of a new system that contains the features of British,
American and other languages which contributes to the study of the status of the
punctuation phenomenon as a whole and can help linguists derive an optimal
punctuation model for written scientific communication. On the other hand, it would
be quite helpful to derive a correct approach for teaching punctuation using a method
of approximation taking into account current punctuation tendencies in international
scientific writing.
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Linguistic reflection of different types of thinking

When studying the world picture verbalized in languages it is necessary to take
into account different types of thinking which occur in different cultures.

Long before the appearance of verbal language the practical thinking prevailed
among all the other types. It became more active in a particular situation, and the
action was performed just after the thought about it, without any reasoning or inner
speech [1]. With the further development of thought (and particularly, of memory)
the perceived phenomena etched in the mind as images.

Each image (as an element of the ancient world picture) has been associated
with a number of other images. The memory of the ancient man tightly grasped each
"picture" of the situation and kept the relationship of images to each other.
Subsequently, these visual connections were reflected in lexical structures. For
example, in the ancient languages some objects referring to the same semantic range
were often designated by one word or by the same root.

T by associations exists in
several languages of modern peoples living in the primitive (or tribal) systems. The
study of these peoples' languages allows us to suggest possible ways of human visual
world picture formation in general. G. Lakoff described the situation in the Australian

(apparently some
searing caterpillar) and crickets.

Considering the Germanic languages on this subject we find a similar
phenomenon: naming of completely different objects (from the modern point of
view) by the same word or by the derivatives from one ro

are of a particular interest in this area and the Old Germanic languages
give us mane examples.

The connection of water and fire verbalized in the Old Germanic languages goes
back to the Indo-European culture. Indo-

for example, in the ancient Indian mythology the god of
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fire, Agni was born in the water. In the Old Germanic mythology fire and water were
the two elements which joined together to create the Universe. This part of world
picture was reflected in the language: Old Norse and Old English words indicating

had
several derivatives root with the m . The same

of the common Germanic linguistic representation of the unity of fire and water (as
alive, active elements of a common nature). It is important to underline that in the
Old English literature one can find other lexical expressions of fire and water unity.

wave, influx of flame [3].
The fact that names of such opposite things as water and fire or fire and pool were
formed from one root can seem strange for modern people. But water and fire were
united in the primitive world picture of old Germans. Thus in the naming of the
reality phenomena it was not the objective features of things that played a crucial role
but the place of these things in the visual, mythological world picture.

the lexical level of languages is supplemented by the grammatical data. The Old
Germanic nouns denoting fire and water are interesting from the point of view of
their grammatical design exactly, they have a common type of declination and stem
formation. The type of their stem shows that in ancient times these nouns belonged to
the active class and could be treated as animate, because they indicated an active
force [4].

languages brightly shows the reflection of visual thinking which is characteristic of
ancient people. These phenomena got numerous names in Old Germanic languages,
so they are reflected as the most important for people. The use of the same names
for fire and water shows not only the predominance of visual thinking among the
ancient Germans, but also about the interpenetration of the corresponding concepts.

When the mythological perception of reality gradually went off in the human
society, and people became more and more civilized, the importance of fire and water
became not as great as in the ancient times. This change of people's attitude to fire
and water reduced the number of their names. As a result in modern languages it is
enough to have one principal name for each of these phenomena.
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In the Country of the Blind the One-Eyed Man is King

hadn t those bandages you d have a wonderful view of it from here. That was such a



12

brilliant one then

1. . : - .
2.

6. «
1994.

3.
2003.

The Colour of Magic

-



13

-
-

»).
voice, the sort of



14

-

1.
-107.

2.

3.

-



15

-

-
- -

-
-

explanation, argument, etc. [4]), to examine, to suppose;
to

know;

find out to discover, to decide.

1. -
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Modern methods of language learning, speech and text

Nowadays there exist quite a lot of opportunities for language learning, speech
and text. Modern technologies allow us to study language in many different ways.

First of all we can mention a great number of sites, which help a trainee to learn
the language. These sites afford the learner unique possibilities to do various tasks.
For example, you can listen to texts, write articles, do tests, learn new vocabulary and
etc.

We have such an experience and, to be honest, it is very useful, interesting and
comfortable for us. Also there
are sites where a lecturer creates a class and invites his students there. After that the
lecturer can upload various tasks, pictures, diagrams and tests. Then it becomes
possible for the students to upload their homework and the lecture can check it.

Another way to learn the language is to communicate with native speakers.

face to face with a foreigner, but either you can communicate through the Internet, by
Skype, by means of a social network and messengers.

One more way to a language learning, which we always use, is watching films,
reading books and listening to music on another language. By this way you can learn

information by listening, you are able to watch films with subtitles. So you get two
types of information: text and sound.

By the way, communication games and different games for grammar practice
seem to be helpful and useful me in learning the language. It happens because of the

interested in getting it. So, games are a perfect combination of having fun and
learning another language in many cases the English one.

Whatever you choose, learning another language can be very exciting and
interesting. And it also develops your memory and general outlook. Coming to
conclusion, we must say that combining all the ways mentioned above makes the
process of learning English the most effective.



17

.

-
Comrade one-crutch»

[1].
-

Comarade one-crutch .

-

-

Comarade one-crutch ,

-
-



18

Every Communist dropped his tools and ran to help [2].
The office workers were doing a subbotnik volunteer labor on the rest day

[2].
While the local Communist party and Mine Workers Union supported the

Americans, there was still considerable hostility from many [2].

The merchant, missing his booblikee, might have traced the young rascal by
the litter of shells in hi [2].

He sat strumming on a home-made balalaika and staring dreamily out of the
window [2].

She bustled about preparing the samovar [2].

-

Ob River and docked at the city of Tomsk [2].

he replied, casually, using the colloquial expression which meant
.

and
motioned toward the gifts [2].

-

1. Lenin, Bolshevik, Admiral Kolchak, Community House,
colonist, Soviet, payock, Communist party, Communist, colony Kuzbas, subbotnik.
22.3%.

2. Samovar, machinist, vodovoz , balalaika, tarakani,
shuba, semyachkee, booblikee, vecherinka, banya, kipyatok. 27.3 %.

3. Moscow, Scheglovsk, Petrograd, Volga River, Ural Mountains,
Omsk, Vladivostok, Ob River, Tom River, Tomsk, Kemerovo 26.4 %.

4. Pomogee! Pomogee!, maminka, Nu, schto?, Vo Kak!,
Mozhna!, Tovarish, Ladno, Allo, Spaseebo, Loshadee! 24 %.
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Evil and terrorists do not have the final play ( .: Evil and Death do not have
the final say) [The Express Times, September 2001].
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Modern technology in kindergarten

New information technology has become a promising tool for the development
of children. Computers and many gadgets are always around us, which open up new
learning options that have not been investigated yet. They are associated with unique
capabilities of modern electronics and telecommunications. Computer technologies
are among the effective means of learning that are increasingly used in education.
The computer is the most advanced tool for processing information. It can serve as a
powerful technical tool in learning and play the role of indispensable assistant in
general education and mental development of children.

Psychologists note: the earlier a child gets acquainted with the computer, the
less psychological barrier between him and the machine will be because a child has
almost no fear of technology. Why? Because the computer is attractive to children,
like any new toy. They want to quickly discover and master it.

The communication pre-school children with a computer starts with computer
games. But parents must look for what games their children spend time and how it
affects their psyche.

Many computer games are trying to teach a child something to expand his
horizons. Computer games are written so that the child cannot imagine a single
concept or a particular situation, but can get a general idea of all similar objects or
situations. Thus he develops such important operations of thought as a generalization
and classification.

During the course on computers children improve their memory and attention.
Children at an early age have involuntary attention, that is, they can not consciously
try to remember a particular material. And unless the material is bright and
meaningful child inadvertently draws attention to it. Here, the computer is simply
irreplaceable because it transmits information in an attractive form for a child that
speeds up memorizing of the content and makes it meaningful and long-lasting.

The communication with the computer is interesting for children, first as a play
activity, and later as an educational resource. This interest is the basis of the
formation of such important structures as cognitive motivation, arbitrary memory and
attention, and these qualities provide psychological readiness of the child for school.

Computer games teach children to overcome difficulties, to monitor the
implementation of actions to evaluate the results. Thanks to the computer training
goal setting, planning, monitoring and evaluation of the self- activity of the child
through a combination of game and non-game moments becomes an effective. A
child enters the story games, learns the rules, subjecting them to their actions, and
tries to achieve goals. Additionally, almost all games have their heroes who need help
to do the job. Thus, a computer not only helps to develop the intellectual abilities of a
child, but also educates the volitional qualities, such as self-reliance, self-discipline,
focus, perseverance, as well as the child attaches to empathy, care of heroes of the
game, thereby enriching his attitude toward the world.
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A comparative overview of teaching practice in Porto University (Portugal)
and Uman State Pedagogical University (Ukraine)

The survey is done at the Faculty of Arts (the University of Porto, Portugal)
under the financial support of EMINENCE, ERASMUS MUNDUS

A central aspect of any teacher education programs is the provision of
experience in schools or teaching practice to student teachers.

The objective of any school practic
essential balance between theory and practical experience.

A common feature of both teacher education programs in Portugal and Ukraine
is the provision of field experience or teaching practice for student teachers, but the
provision for teaching practice varies greatly between the Universities in its

monitored.
Generally, Ukrainian and Portuguese student teachers are provided with

opportunities to visit freely the place of practice, to consult with the class teacher and

classroom observation, and to give lessons under the supervision of experienced
faculty members and mentors.

On the other hand, in Ukraine students are provided by brief periods of
classroom placement (5 weeks) while in Portugal they have a year-long internship
(the 2nd year of master degree) with regular teaching obligations. We should also
mention that places of teaching practice are quite different. In Porto University
master students undertake their teaching practice in schools, in Ukraine in higher
educational establishments.

Both Universities set out detailed requirements for their students with regard to
short-term (in Ukraine) or long-term (in Portugal) planning, lesson preparation,
classroom performance, and pupil assessment. Students are also advised about
protocols for making contact with educational establishments, dealing with pupils,
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punctuality, attendance, and dress code. In both countries student teachers also have
two supervisors, the university supervisor of the practice and the mentor, who both
advise and evaluate students. But, in Ukraine, following each classroom visit the
supervisor gives immediate feedback to the student in oral form, where strengths and
weaknesses are identified and strategies for improvement are recommended.

ularly in
the areas of planning, preparation, and classroom performance. The general mark for
the teaching practice usually is based equally on marks for observed lessons and

ssed,
and get their professional recommendations.

In Porto University the procedure of analyzing and assessing students is much
more complicated. Let start with the fact that in Porto the university supervisor
observes only 3 lessons: one at the end of November, the second one somewhere
in February, and the last one in May (in comparison, in Ukraine the university
supervisor will attend four lessons which can be given one by one or divided between
five weeks).

A fundamental requirement in Porto University is that a pass in every lesson is
necessary in order to progress. Considerable advances have been made in recent years
towards providing a range of supports to assist weaker students to reach satisfactory
standards of teaching. Following these interventions, students who continue to fail or
who are found to be unsuitable for teaching for other reasons are counseled and
advised to reconsider their suitability for the profession.

Another important thing in teaching practice is considered to be student teacher
reflection. Dewey (1993) was the first to bring up the concept of reflection in
education, though the work of Donald Schonn in The Reflective Practitioner (1983)
and Educating the Reflective Practitioner (1990) has brought about a renewed
emphasis for reflective educators.

Today, reflection is mentioned as a component in the conceptual framework of
education programs as well being a part of ongoing training for student teachers in
Porto University. It is also used by supervisors as a part of the teacher evaluations.
The process of reflection has two stages.

1st stage reflection diary. In 1983 David Schön wrote the book The Reflective
Practitioner in which he described his Reflective Practitioner Model and its approach
to decision making and problem solving. He describes the difference between
Reflection in Action and Reflection on Action and how the use of these practices
could help to distinguish an effective practitioner from a less effective one. Teachers
deal with people every day, which makes for an unpredictable day. Reflection is a

prepare a teacher for the unpredictable events to come.
In Porto University after each lesson a student teacher is recommended to write

in a notebook about what happened (reflective portfolio). They should also describe
their own reactions and feelings and those they observe on the part of the students. In
comparison, in Uman State Pedagogical University we have a similar procedure, but
it has very formal character, and usually students write down in their diaries
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everything except real reflections. We can also say that in Ukraine we often are more
interested in the form then in the meaning.

2nd stage oral reflection. How can students be involved in reflection? Though
reflection is an important process for teachers and student teachers, it should also be
encouraged for the students.

In Porto University the problem of involving students in reflection is solved in a
very practical

-didactic
skills; 2. To consistently establish a relationship between theory and practice,
critically integrating knowledge of the scientific area(s), General Education Training,
Specific Teaching Methodology and teaching practice; 3. To develop skills and
attitudes conducive to reflective, problem-solving, critical and continuously improved
professional performance; 4. To reflectively analyze the experiences implemented in
each Training Nucleus; 5. To conduct action-research-reflection work that can be
applied to the subject area(s) of teaching.

Practically, the course is divided into two parts: theoretical (students are given
some theoretical teaching background) and practical (reflection on nature). Practical
part of the course is based on the following principles:

students are given opportunities to reflect in different ways. Different
materials are also used to facilitate reflection and keep the students engaged;

students have support and direction for their reflection. Simply asking them
to reflect will not be enough for all students; guiding questions or introductory
sentences are used to direct the students who need the direction;

reflection is a regular occurrence. The more the students take part in
reflection, the easier and more natural it will become for them;

tions are kept in a portfolio; this way the students will be able

how much they were able to write about their learning;
all students have been explained beforehand why they are reflecting and that

help them improve as learners; once students know how they learn best, then learning
will become easier.

Reflection is organized in such a way that it is not just the process of analyzing
and reflecting on practice. It is a group work, group discussion, debate, role playing,
etc. The aim is for student-teachers to obtain increasing knowledge by which to
support their teaching practice. Thus, they will read relevant texts and discuss the
subjects with each other and with their instructors. These lessons also help to raise

change their learning.
So as our research shows the basic aim of teacher education programme in both

countries is to educate competent teachers and to develop the necessary professional
qualities to ensure lifelong teaching careers for teachers. But, Portuguese teacher
education, as we think, aims more at achieving a balanced development of the
personality of each teacher, a process in which his or her pedagogical thinking plays
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an essential role. This overall purpose is based on the study of education as a main
subject that is composed of three large content areas: the theory of education,
pedagogical content knowledge, and subject didactics and practice. These
components are in reciprocal interaction, and the main organizing theme, from the
beginning of the programme to the end, is a research-based approach.
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Innovative methods of teaching master students at technical university

Nowadays in our country there are significant changes in national education
policy. One of the goals of modern higher education is to provide a variety of

-solving abilities, promote
critical-thinking skills. Thus a lot of educational institutions introduce new elements
into the process of teaching.

A possible solution to these problems is the use of innovative teaching methods

national educational literature. There are several definitions of this concept, one of
which states: innovation is a new introduction to the technology, labour organization
or management, based on the use of science and advanced experience [8].

Today at Tomsk polytechnic university different innovative methods of teaching
bachelor and master students are used. Most of these techniques are focused on the

groups, design different projects, practice case-study, problem-based tasks,
brainstorming methods, mental maps and etc.

The high efficiency of innovative methods compared with traditional forms of
learning (such as seminars and lectures) achieved through the increase of the students
integration into learning process. For instance, the use of case study helps to solve
problems of information competence formation, develop socio-cultural competence,
teamwork skills, communication skills, independent thinking skills [5, 7, 9, 10]. The
use of Webquest technology varies lessons; develops the level of student computer
competence, creative thinking skills, imagination [6]. The use of portfolio encourages
independent learning, enhances individuation of studying, ensures learning
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continuation, demonstrates learning outcomes [1, 4]. Brainstorming is aimed at
generating new ideas, developing and improving critical teamwork skills, inspiring
creativity.

The application of these methods is an effective way of cognitive activity
stimulation and creative abilities development.

Game techniques (constantly used for educational purposes) allow master
students to acquire new experience. The use of innovative methods in master students
teaching promotes a number of competencies development [3].

Undoubtedly,
lecturers should learn to change with the times, improve curricula and teaching
methods. Realization of innovative methods is a great challenge; proper use of these
methods helps keep master students engaged, interested in studied material; reinforce
learning motivation and activate master students learning.

References

1.
-100.

2.

3. .

4.
-169.

5. CASE-STUDY

- -90.
6.

-21.
7. CASE-STUDY

Engineering
-96.

8. URL: http://www.finam.ru/dictionary/wordf014D500019/default.asp?n=1. (accessed
May 3, 2014).
9. -

-144.
10. -

-88.

I.P. Gaberling
National Research Tomsk Polytechnic University

About effectiveness of authentic materials in foreign language teaching

If you talk to a man in a language he understands, that goes to his head.
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If you talk to him in his own language, that goes to his heart.
Nelson Mandela

Undoubtedly, there are various views concerning the use of authentic materials
in the EFL classroom environment. This paper researches some benefits of authentic
materials use; p -
Destructive Testing.

In scientific literature it is established that authentic materials are produced by
native speakers for non-pedagogical purposes. Authentic materials should enable
learners to hear, read and produce the language as it is used in the target culture [1, 2,
3, 4, 5].

There are different sources of authentic materials such as literature (novels,
dramas, poems, sonnets, etc.), magazines, newspapers, comics, travel brochures,
leaflets, posters, flyers, menus, recipes, user manuals, songs, radio and TV
programmes, videos, the Internet, business cards, advertisements, TV broadcasts,
crosswords, etc.

The use of authentic materials at EFL classes provides positive effect on
l -satisfaction, promotes intercultural awareness,
encourages reading for pleasure (these materials are likely to contain topics of
interests) [2, 3, 4]. Choosing authentic teaching materials the following criteria
should be taken into account:

1) correspondence with the syllabus;
2)
3)
While working with authentic materials at EFL classes, a lecturer can develop

all speech activities:
listening;
speaking (role-play, pair work, discussion, etc.);
reading;
writing (competition entry, essay, review, report, letter, etc).

We undertook a study among 28 second-year students of Institute of Non-
Destructive Testing and asked them:

1) How often do you use authentic materials?
a) every day (32 %);
b) every week (54 %);
c) every month (10 %).
d) never (4 %).

2) Which authentic materials do you use while studying?
a) Internet resources (86 %);
b) professional literature (11 %);
c) scientific literature (3 %).

3) Which authentic materials do you use while relaxing?
a) movies (21 %);
b) TV programs (4 %)
c) songs (29 %);
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d) social networking sites (39 %);
e) books / newspapers / magazines (7 %).

On the whole, it can be noted that proper use of authentic materials make
language learning more meaningful, support a more creative approach to teaching,
develop intercultural competence, help students feel more confident in foreign
language environment and learn a target language as it is used outside the classroom.
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-

C. 36].

10 : to acquire, to contain, to enjoy, to get, to have, to hold, to
keep, to obtain, to own, to possess [1].

to have

- -

-

C. 145].

to have
to have

-

C. 167].
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« »

to have, to possess, to own, to hold;
:

to have, to keep;
:

to have, to contain;
:

to have, to obtain,to acquire, to get;
:

to have

- habban, hæfde, hæfed
-

X
habb- hav- (have(n, I

have, they haven, having) haf- (=hav-) f(v)
(ha-st, ha-th, ha-s, ha-d)
to have

-
let me see, what you have against it?

- they
have it from his own mouth

XV
They had it that he was guilty .

XVI
- -

P. 870 871]
to have

he had his watch repaired
P. 872 to have

avoir.
to have haban

- hebbjan - hebben - - hab n
haben -

P - *kap-



57

hab re

kap
kam

- asp dan
capi re kapi e kàmpt «

heben
- kapat

« -
kapasë capula capsus

7. Pp. 527-
528].

*kap-

hafts captus - cacht
- haptr », hapt - - haft
- hæft

- cacht - aid
- cachtaim Pp. 526-

captus
P *cactos

*cactos captivus
- *cactivus - chaitif (1080)

chétif XIII chétif

captivus IV - - keaz
P XV

captivus captif
P chétif

captif
chétif

- -
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-

mate man

friend
pal

ace friend
Pal in touch

cozy up .
innit?

isn t it right We chill, innit?
chill

hanging out
drinking .

Wasted , high , boozed , smashed

I m screwed (messed) up!

dumb , knut , bananas truk stupid big
mouth , bublin brook

bollocks ,
bullshit

chav: Back off, man
diggin
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Active introduction of foreign international standards of management system
into the economic activity of enterprises is a necessary component
performance in the international scientific and technical community. These
documents allow organizations to manage effectively and efficiently various aspects
of their activities.

Problems associated with the implementation of these standards are multi-
faceted. First ISO 9000 family standards were translated in 1987. These problems
have been extensively investigated 27 years later [3]. As a result, many materials
have been published to help overcome the methodological, organizational, socio-
psychological, and other industry-specific obstacles to the development of
internationally recognized models of management systems.

However there are some problems that our country has not overcome yet. They
are concerned with the translation of international standards into Russian language,
and relate to delay, inadequacy and ignorance of these transfers.

Language translation of the standards is required if there is no Russian version
of the international standard. The translation should be authentic i.e. match the
original standard in the technical content. It is also necessary to keep the original
structure of the document at this stage. The section of technical terms and definitions
of international standards should be translated with indication to their English
equivalent in parentheses. Abbreviations used in the text of the international standard
should also be necessarily submitted to the decoded form with translation and
bringing a corresponding reduction in Russian, if it is possible. Bibliographic data
and references should be submitted without translation into Russian language, if it is
known that these documents have not been translated into Russian. It is allowed to
change the style of the individual formulations (without changing the technical
content) applying to international standards [2]. To reduce the time and cost of
translation the attention should be paid to the possible complete identity of
introductory chapters (such as "Introduction") thematically similar to the international
standards or standards developed by a single organization.

The systematic delay should be considered with the release of Russian
equivalents. Constant delay with the release of Russian national equivalents of
international standards has become a bad tradition of Committee for Standardization
and Metrology of the Russian Federation.

If the standard was released in another language and it should be translated, it is
necessary to carry out a number of steps, such as:

1. enabling this work in the state plan of standardization;
2. searching for translators and ordering translation to them;
3. editing technical and scientific translation;
4. making translation in the appropriate format of the national standard;
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5. consideration of Committee for Standardization and Metrology of the Russian
Federation;

6. preparing and issuing the order approving the standard;
7.

adoption;
8. including the standard on a solid support in the plan of  publication;
9. printing a new standard.
Also we have one more problem such as inadequacy. It is concerned with

oriented standards and implies the mismatch of content in a number of terms that are
already used in other management system standards including Federal Standard ISO
9000-20011 with inadequate Russian translation of technical terms as well as
distortion of their recognized target orientation in the standards for management
systems, for example in paragraphs 4.1.3., 4.2. and 4.6.2. the
translated as (Federal Standard ISO 9000-2011, § 3.2.14), while the
correct variant is [1].

So, for the efficient operation of enterprises we should be more responsible to
the translations of such documents as standards. In Russia, some businesses are
adopting standards, but they are not effective and this is partially because of
inaccuracy of translation that makes the activities of these enterprises not entirely
correct.
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Some peculiarities of foreign film title translation

It is difficult to imagine modern life without movies and cinema. This kind of art
has firmly penetrated into our life and took a very important place.

Surely, cinema is an enjoyable pastime. Moreover, it has also important
philosophical and social functions: cultural exchange, worldview formation,
preservation and transfer of information from generation to generation and so on.

As cinema has a great cultural value, the problem of foreign film titles
translation is certainly important. It is obvious that the quality of translation depends

cultural background, skills and many other factors [2, 3, 4, 6, 8].
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Acquaintance with any film begins with its name. This name becomes available
on posters, TV shows and books, etc. Thus problems with movie titles translation are
important and relevant.

There are some common mistakes which are done while film titles translation:
neglect of the explicit wordplay in the original title;
hidden meaning omission;
stylistic difference omission;
difference omission between the meaning of the film and the translation of its

name;
more decent film title translation, i.e. compliance with the rules of

censorship;
absence of translation [1, 5, 7].

1) Neglect of the explicit wordplay in the original title.

movie characters are high school students.
2) Hidden meaning omission.

analogy between real events and fictional world.
3) Stylistic difference omission.

to convey the meaning.
4) Difference omission between the meaning of the film and the translation of

its name.

American parents when they see the success of their sons. In other words, it means
,

5) More decent film title translation, i.e. compliance with the rules of
censorship.

Undoubtedly, censorship may influence the choice of the film name. For
ike It Hot). We are talking about

jazz, hot-hot jazz, not about stunning Marilyn Monroe. However, in the USSR people
thought otherwise. Therefore, the translation was changed to a new, simplified title

6) Absence of translation.

Thus the responsibility for the correct film title translation entirely rests with the
translator and depends on his decision. Therefore, the translator should have good
knowledge of both source and target languages, have a good intuition (feel the
language); be literate, read a lot; be familiar with the target audience (know culture,
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customs of both the source and target language speakers); feel the responsibility for
his work and love it.
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Massive open online course as the next stage in evolution of education

Education has a very long history, since the prehistoric and ancient times till
nowadays. People always teach each other something new, share their own
experience, develop their skills, and improve their knowledge. Of course, methods of
teaching have changed since the antiquity because of social and technological
improvements. And now in the Digital Age we have a lot of exciting educational
methods: blended education, online education, gamification and so on. But the object
of our investigation is Massive open online courses (MOOC).

What is MOOC? Massive open online course is an online course available for an
unlimited number of people, usually it includes some video lectures, quizzes, a
homework and a final exam. Also, the MOOCs include communication between
students and a professor or assistants provided by a forum. Usually it takes 8-10
weeks to complete the course. MOOCs, based on the idea of education, are available
for anyone, anywhere.

MOOCs already have 7 million students worldwide. And the number of people,
taking part in these courses, is constantly increasing. The first MOOC was launched
in 2008. ere 2300
subscribers who signed up for this course. Nowadays 50000 people is a typical
number of students enrolled in a course, although some popular ones have 250000
students.

These courses give you a perfect opportunity to supplement your educational
program, because sometimes we want to know subjects which are not included in our
syllabus. We have a great opportunity to take courses from the best universities of the
world, such as Massachusetts Institute of Technology, Yale University, Princeton
University, Stanford University and so on. You can find a field you want to study or
to work in. You can even make your own syllabus. Some universities in Europe and
in the USA allow students to take credits from these courses. You can gain specific
skills to do your job better or to find a new job. You can satisfy your curiosity. And

study anywhere you want
anytime you like.

same experien
small groups, where a teacher can control the level of material understanding. Also
you should always motivate yourself, because you are the only person who cares
about it. There is one more drawback: you need a computer, or something like this.
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Why do we think that improving of MOOC is so important? Well, because free
courses completely change the face of higher education. You can easily learn new
things, communicate with students and teachers all over the world, and take courses

countries, in our opinion,
education and develop massive open online courses to change our education system
and the world.
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Mental maps as a method to train specialists of different profiles

The technology of mental maps nowadays is one of the most innovative and
effective methods to work with information.

The majority of people, whether students or workers, use notes, however, mind
mapping technique is getting increasingly popular throughout the world.

The most important feature of the mental maps is the fact that this technique
enables us to energize both hemispheres of the brain and makes it possible to
synchronize their activities. This way it unleashes human mental potential. As a
result, the efficiency of generation of new ideas increases several times as much, and
problems previously treated as a challenge appear to be a piece of a cake.

A mental map is an easy to use tool to display the process of thinking and
structuring information in a visual form.

The mental map is used to:
take down in shorthand thoughts and ideas while thinking over a problem;
arrange information so that the brain perceives it easily since the information is
recorded in the "language of the brain";

Mental maps (original Mind maps ®) were developed by Tony Buzan, a well-
known writer, lecturer and consultant on intelligence, psychology of learning and
thinking problems [2. P. 147-151].

Mental maps are easy to perceive, often indispensable to fix the trends in the
process of brainstorming, generating ideas, finding the right information while
planning projects, resources, finance, and time using mental map technique it is
possible to effectively learn and make presentations [4].
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The advantages of the mental map are as follows: coverage of a subject or
project at a glance, it enhances learning, memorizing, and activates both hemispheres
of the brain.

The experience has shown that a person who has mastered this technique can
easily find application of this technique to solve everyday problems. The contributing
characteristic of mind mapping is a natural, effective, and intuitive way of the
technique. Mental maps can be used almost everywhere where brain activity is
required. On the one hand, they increase our thinking skills; on the other hand, this
method increases our thinking potential.

There are a number of principles used to create mental maps (Fig. 1):
1. It is important to put words in a graphic, visual form with a word or phrase as

a central theme and branches with words which must be associative and flexible
leading away from it.

2. It is desirable to writing only one keyword in each line.
3. It is necessary to vary the font size and line width.
4. It is better to use different colors for the main branches.
5. Pictures and symbols should be used as often as possible.
6. The space should be organized to leave no blank space and the branches

should not be located too close to each other.
7. The paper is to be in a horizontal format. This map is more comfortable to

read [1. P. 44-49].

Fig. 1. Principles of creating a mental map

Thus, the mental map should have an associative structure. Currently, there are
many software applications to create mental maps (paid and free) with different sets

-maps in the
digital world: iMindMap, FreeMind, The Personal Brain, XMind, Free Mind Map [3.
P.93-117].

Consider the examples of the method of mental maps in the training of
engineering specialties using the product XMind.

Fig. 2. XMind interface and a sample of a mental map in pedagogy
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The sample presented in Figure 2 shows mental mapping technique in the
learning process in pedagogy of higher education.

Fig. 3. Sample of the mental map on the subject "Application of ultrasound in biomedicine"

Figure 3 shows the mental map, created on the subject Application of
ultrasound in biomedic The objectives of this work were: training, visualization
and presentation in an effective manner of the material studied in the course.

To make the mental map presented in Figure 3 the theme Use of the ultrasound
in surgery is circled as a central image. The main branches of the subject are
presented verbally in sections and visual images, such as: cut bone, soft tissue
welding, etc. To enlarge the map, all the blocks are divided into smaller subsections
with a variety of visual images. Using mental maps in the learning process to study
different disciplines helps to arrange all details and submit it in an emphatic and
understandable form. Therefore, mental mapping technique is of great potential to be
used for training technical staff and workers, to help student develop thinking skills,
as well as to facilitate the development of such an important competence as the
ability to analyze, synthesize, organize and systematize the knowledge.
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Main problems of students research work

Effective development of modern education is not possible without the synthesis
with science, interaction between scientific and educational institutions, as well as
research papers ambitious and talented students and young professionals.

Research work of students is a system of events and collection of various forms
of collaborative students, teachers and researchers of the University, oriented to
break-in of techniques and skills of realization scientific research, the development of
their intellectual culture abilities to scientific-technical and innovative creativity,
increased professional independence, which contributes to the formation of a
harmoniously developed personality. But the amount of students involved in research
work is not great (for example, Tver State University, the number of students
involved in research work is 42.5% of the total number of students [1]). The aim of
this paper is to analyze problems students face while doing research work with a
focus on our own experience. Main problems we faced are: 1 classified
information, 2 funding.

Firstly, at the beginning of research work students usually look for and analyze
appropriate information. And there is a problem it is access to the literature on
narrowly focused topic. For example, one of the directions of our research work is to
flow injection analysis with using photometric detector. Flow injection analysis (FIA)
is a simple, rapid, and versatile technique that is now firmly established, with
widespread application in quantitative chemical analysis. This is apparent from the
number of related papers that have appeared in the technical press since 1975, and
since then the scope of the method has grown at an unprecedented rate. Over 10,000
papers devoted to FIA have been published in scientific journals up to now, with two
papers being published each day. The literature on FIA doubles approximately every
two years, whereas analytical literature as a whole doubles only every 14. And now
look at the number of articles on this topic in Russian. On the site of the scientific

Russian (only) 780 papers, available in the full text of these 108 and only 3 of them
touch upon FIA with using photometric detector. As can be seen from the statistics,
papers on this topic are available in Russian, but, unfortunately, in a very limited
quantity. There is a huge number of sources of information in English, but there is
one problem a free access for Russian students to most of them closed.

Secondly, the organization problem of students' research work is funding.
Experience arranging funding of the U.S. universities may offer some important
lessons for the Russian higher education system. The main source of funding for
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American universities is the payment for education, which exists in almost all
universities. State universities also receive direct appropriations from the state. Call
attention to itself is also a significant proportion of university income that they
receive from the federal government. Source of funding associated with the direct
flow of funds in the form of grants for research work which distributed on a
competitive basis. Unlike in the U.S.A, in most Russian universities, this share is
insignificant yet and connected to, as a rule, arrival individual grants by the teachers.
In the U.S.A, these grants are also obtained for specific projects of individual
researchers from a variety of independent federal authorities. So, most part of the
basic research funded by the federal government, and this item of income may also be
about a quarter of all revenues to the treasury of the University. In Russia, it is also
necessary to significantly increase this component in the funding of universities
realizing research, using the mechanisms of orders from government agencies and
institutional grants from the research funds which distributed on a competitive basis
[2].

Problems students faced during the realization of research work have an effect
on the quality of the scientific work. Proceeding from the position that on the one
hand, the students don't have unlimited free access to scientific information in their
narrow specialization and the other hand, they not always have the opportunity to
exchange experiences at the international level, we cannot avoid the idea of decrease
of the students' research work quality.
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Project work: designing a fish robot

Project work is regarded to be one of the most interesting, challenging and
creative components of English language learning and teaching. Many researches and
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teachers claim that students as active participants of the learning process get totally
involved in project work when studying English as a first foreign language in a high
technical school. [1]

This article aims at introducing the project designed by the second-year students
of the Institute of Non-Destructive Testing of Tomsk Polytechnic University. The
project is closely connected with constructing a robot for aquarium maintenance. It is
important to note that this idea was born in our minds. Due to the high pace of life,
people do not have enough time to care about their home pets, so we decided to
create a robot which will help these busy people keep their aquarium fish and save
time simultaneously.

While working over the project, various types of devices for aquarium
maintenance were thoroughly considered and scrutinised. As a result, we came to a
mutual decision to construct a robot which could combine all useful characteristics of
the existing devices. Thus, a robot-fish FC-1 was designed to care about aquarium
fish.

The FC-
maintaining adequate amount of oxygen in aquarium water. To perform these
functions well, the robot is constructed to consist of eight basic components: a feeder,
a cleaning filter, an oxygen generator, two sensors - optical and biosensor, a
communication channel with power source and air, and, a module of control which is
located inside the robot.

This robot belongs to a fixed-type robot. So it can be placed in any type of
aquarium and is capable to work completely autonomously.

earlier the robot has a feeder. This module throws fishfood in the aquarium water at
some certain time intervals. A food container has to be replaced once a month.

To continue, we have to say that the robot has two sensors: an optical sensor and
a biosensor. The optical sensor is required to determine the level of water
contamination. The working principle of this sensor is based on the measurement of
incoming intensity of light. In its turn, the biosensor determines the level of oxygen
in water. The principle of this operation is based on a chemical reaction and its
conversion into an electrical signal.

The next component to be described is a cleaning system. The cleaning system
is a filter which circulates water in the aquarium and thereby purifies it. The filter has
to be replaced once a month.

As for the next component, the robot has a module of control which is surely to
be named the heart of the robot. Its function is to process signals received from the
sensors and monitor other structural components functioning.

We would also like to note that the FC-1 is a standard robot which size is less
than a soccer ball, but the size may vary depending on the size of the aquarium. The

In conclusion, we would like to mention that this robot is just a prototype. There
is much to be improved in our future work yet, for example:

1) the feeder needs to be modernized,
2) the module of control needs special software to be designed,
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3) the power source for the FC-1 has to be changed for autonomous power
supply.
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Main principles of designing a robot to help elderly people

Project work is surely regarde
communicative competence when studying English as a second language. This
method encourages students to raise the awareness of the target language and culture,
improves their communication skills, and enhances the knowledge of vocabulary
items and grammar structures while solving professional tasks in English [1].

Being the second-year students of the Institute of Non-Destructive Testing of
Tomsk Polytechnic University, we are greatly motivated to perform different tasks
and assignments which focus on the development of creative analytical thinking and
production of engineering ideas. The best stimulus to achieve these goals is to offer
students to do a project work. This paper represents the outcomes of the project
connected with designing a robot to help elderly people.

We suppose that modern people spend their lives working hard for six days a
week, as a result they come home very late and tired. Their daily life rhythm prevents
them from communicating with beloved people, especially grandparents.
Unfortunately, they turn to be incapable to visit them every day, therefore,
communication between people fails. This is surely a significant problem which has
to be solved with the help of engineering technologies. So our project aimed at

good mood.
For this project to be a success, we carefully considered all the components of

-purpose

parts, for example, arms, legs, a head and a trunk. Each of the mentioned components
enables the robot to perform several basic and specific functions due to its special
sensory system.

The robot is equipped with acoustic and visual sensors for information
r. Elderly people often feel

sad and alone. In other words, they need someone to talk to, complain or boast of
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something. So, the robot is capable to maintain a conversation or call relatives in case
down, so it is essential that

the robot is programmed to read any books that the owner enjoys most of all.

Now we would like to focus attention on one of the most significant parts of our

complexity, prepare wholesome food for it owner, moreover, monitor the elderly
s well, a special sensory system is built in

know, functioning of all organisms is determined by a hormonal level. If the owner
feels weak or sad, the level of endorphins gets lowered. The robot is programmed to

amuse its owner, talk to the owner, or in case of emergency get in touch with the

We have said before that our robot is mobile. So we built in super-power
vacuum cleaners in its body so that it can vacuum a house. This is regarded as an
additional technical characteristic of our invention. Vacuuming the dust, the robot
gets powered; therefore, its work does not demand additional electrical power. To say
more, our robot is capable of dancing. To remind an elderly person of his or her
youth, sometimes it is necessary to dance, so our robot will help them do it.
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Robotic model car: theory and practice of construction and application

The Freescale Cup is a well-known competition of autonomous models of cars.
Model cars are independently tested for speed racing track, which has a form of a
winding black line deposited on sheets of white plastic 60 cm wide. The track
consists of various elements: slides, snakes, irregularities, tunnels, crossings and all
kinds of turns. The team's goal is to collect an autonomous robot and program it to
pass the competition. The winner is a model car which overcomes the track as fast as
possible without descending from the track.

Each group of participants is provided with a free standard race kit which
includes a set of chassis with motors and servo drive, battery, Freescale
microcontroller TRK-MPC5604B development board, camera and power stage to
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control a motor. The team's goal is to collect an autonomous robot and program it to
pass the competition.

Figure 1. Parts of the car: chassis with extra parts, microcontroller, power stage board and
camera

Figure 2. Main parts of the car

Mechanical design of our model car consists of microcontroller board, servo and
steering system, DC Motors and motor control board.

To mount the motherboard and microcontroller, a sheet metal is used which can
be easily cut and bent. In addition, sheet metal is used for mounting the LEDs thereon
to provide both good illumination and illumination handling.

Camera and LED platform are installed in the structure to regulate the area in
front of the car to capture the camera's sensor. After the camera is set up, we can
catch a line where a car goes.

Servomotor is set to
batteries are linked to the chassis by two clamps. Microcontroller board is soldered to
the board.

switch is used to c
The total vehicle weight is 1288 5g, which implies a rational balance of speed

and weight.
Development board with MPC5604B microcontroller is a brain of autonomous

car model. To design a model car we used: LEDs to signalize states of machine;
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switches to create simple program interface; potentiometer to set velocity in debug
mode; input/output pins congurated as pulse wide modulated signals for drive motors
and servo motor control; input/output pins congurated as inputs of Analog/Digital
Converter for data acquisition; fram potentiometer and camera sensor; input/output
pins conjugated as outputs for control signals to H-bridges and camera.

Broad signal modulation with a period of 20ms is used in servo control that
provides the functions of module MPC5604B microcontroller. LM358 provides the
LEDs. Light platform transforms a control signal of 0 to 5 [V] to the current source is
adjustable from 5 mA to 350 mA. Overvoltage protection LEDs and the possibility of
increasing performance in energy consumption by LM318 helped to reduce power
consumption to 390mA.

Potentiometer allows changing the light output. Volteg is perceived as ADC
module and used to set any value, i.e. motors PWM duty, light drive control PWM
duty, max speed value, etc.

It becomes possible to alter the direction of rotation of the motor output PB (16)
pin with the help of the power stage on the circuit board and microcontroller. The
direction of rotation of both motors depends on motor output PB (16) pin. This is
required to stop the movement after the finish.

Speed of rotation is controlled by a signal at H-bridge. Camera sensor functions
without being connected to the ground, which allows removing the interference of the
data received

Infinite loop control provides autonomous control and starts the cycle with data
from the ADC 128 pixels the camera's sensor. These data fix the position of the line
and transfer the control signal to the closed-loop control with PD. On this basis,
PWM outputs signals control the drive motors and servo motor. Control loop is
implemented in interrupts caused by the system timer module microcontroller.

We put the timer ADC start to read the pixel values of the camera. After the
pixels are read, 0 is set and 8 ms is awaited for a similar transformation.

Camera data is transmitted to the computer via UART and displayed in Matlab.
This allows you to set the camera at the right angle to capture the best line.

Data visualization gives us information about the response of the sensor to the
light, without adjusting the focus on the oscilloscope. It also allows you to control the
position of the line algorithm and judge the servo. Position of the line is displayed in
pixels to the sensor, which catches the midpoint of the track.

Algorithm alteration is regulated by certain coefficients: differential coefficient
of the engine rotation, dependency ratio between the value of the PWM servo and the
radius of curvature of the wheels, ratio of the frequency of the PWM servo controller
information with PD and other multimode. The movement of cars avoiding obstacles
is controlled by these coefficients.

Constant value of the motor control PWM is the lowest value at which the car
moves forward and does not stop. STR coefficient is dependent on the maximum
motor speed control signal PD to ensure speed on non-straight section.

All these algorithms work as a whole unit. All parts of the control loops are set
after reading the data from the camera. Motor current is measured and used to
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determine the value of the slope. In case the motor current increases greatly, the
maximum speed is set for a short time to get out of slope quickly.

Control software was developed with the help of CodeWarrior IDE and RAppID
applications customized for MPC5604 series microcontrollers.
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Designing a robot to advance fruit picking

Many scientists and teachers of English language refer project work to one of
the most effective methods of teaching and learning a foreign language carried out
through research and communication [1]. According to roject work is a
student-centred teaching approach, it motivates students to use language in real life

[2].
The authors of this paper, the students of Tomsk Polytechnic University, totally

share this opinion and aim to describe their experience in doing project work in
English language classes. The topic for research was chosen to be as follows:
designing a robot to advance fruit picking.

Fruit picking is one of the most delicate agricultural activities. Potato and grain
harvesters were invented many years ago. Although we live in the twenty first
century, the agricultural labour is still not mechanized or automated in most of the
orchards. Previous attempts to create robots for fruit picking failed since they
detected only one fruit, picked it up, then continued to look for another one without
realizing whether all fruits were collected from one and the same tree. The process
was very slow.

The aim of our work is to introduce a project developed by researchers of Vision
Robotics Corporation, the USA [3]. The scientists made a lot of efforts to design a
robot for increasing the speed, efficiency and quality of fruit picking. So the main
points of to be covered within this article includ
source, size and estimated cost of robot.
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The invented robot consists of two interconnected robots. For further
convenience, the first part of the robot is called Mapper, and the second - Pod. The
Mapper usually moves first. Its main functions include making a virtual map of the
garden, focusing on location of all fruits and determining the degree of fruit ripeness.
As for the Pod, it follows Mapper and collects fruits. The Mapper has a set of
stereoscopic cameras which are located on the crossbars, and a pattern recognition
system. Cameras are sensitive as they are capable to detect a fruit among the leaves,
and determine the degree of its ripeness. Then they send this information to a
processor, which makes up a map of the tree and gives commands to the second
robot. The Pod receives these data and gathers fruits using eight long manipulators

body.
It is of importance to notice that two of the robots move in different ways

depending on their functions. The Mapper moves on caterpillars, whereas the Pod
on wheels. The power source for the Robot is electricity. Therefore, it has got an
electric motor which powers all electronic components, sensors and actuators.

This robot is quite big: three meters in length, one and a half meter in height,
whereas its weight is about one hundred kilograms.

Unfortunately, the Vision Robotics Corporation has not provided the estimated
cost of its development. But since the newest and unique development technologies
have been used to design this robot we can assume that it will cost about one million
rubles.

In conclusion, we would like to say that when this type of the robot has been
implemented in practice, it will make an invaluable contribution to development of
farming and agriculture in general. In addition, we found the work based on research
of the best products for harvesting very exciting and challenging, as it demanded us
to apply different skills, such as analytical and creative skills, communicative written
and oral skills in English, and many others.
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Project work: designing LM-Bot (Lead machine)

Actually, project work is not a new methodology in English language teaching
and learning. It has been used and favoured by a majority of teachers and students
during learning process. Project work focuses not only on language accuracy,

communication and motivation. The latter is of g
motivation is the key to successful language learning, and project work is particularly
useful as a means of generating this .

There have been several projects carried out by the students of the Institute of
Non-Destructive Testing mastering English language for general and specific
purposes [2]. This paper deals with the description of one of the projects devoted to
the design of a robot to help elderly people. This project work was done within the

stages representing practical guidelines on design and application of LM-Bot, a robot
to help elderly people.

There is a significant problem connected with elderly, especially blind people
crossing the road. So our project aimed at creating a robot to eliminate this problem.
This is certainly to be Lead Machine or LM-Bot for short. The idea for the project
was born in our mind; therefore this robot does not have an analogue in the world.
Our robot is designed for modern big cities with large crossing areas.

To begin with, this robotic device can perform several functions which are very

blind people cross the road. Its secondary functions include helping elderly people
carry their heavy bags across the road, and making a night shooting. That is when the
robot gets charged, it can be used as a night camera by policemen. This will help
police reduce the level of crime in the local area.

For the robot to perform these functions efficiently, the main thing for the
designers of this project was to create an overall image, including the structure of
LM-Bot. So now let us focus your attention on its size, dimensions, materials and
general structure.

centimeters. This robot look likes an ordinary rubbish-bin, but it performs quite
different functions. It has also got two baskets for bags on both sides of its body. The
volume of each basket is about 18 liters. These baskets can open and close. So, this is
very comfortable for elderly people to put things in and out of them before and after
crossing the road. Calculating the weight of LM-Bot, we took into consideration the
weight of an average elderly person, and thus, we came to a conclusion that the

materials which components could be made of. So we came to a decision that the
housing of the robot has to be made of light materials, for example, plastic or cellular
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polycarbonate, etc.
To keep LM-

is responsible for the r
installed on the traffic lights pillar which allows a pedestrian to call the robot to come
to a required side of road.

er
source and where power comes from. So the robot is powered with a battery which
can run for 18 hours. Also the battery has about 1 hour in reserve.

is near the traffic lights pillar which has a charger fixed to it. The

at the time when the traffic lights turn on. When the green light turns off, the robot
receives
pavement. Location sensors, which are installed on the charger panel, detect the
location of the robot. The charger gets connected with the robot which is charged for
6 hours.

One of the most important stages was to determine how the robot moves. So
LM-Bot moves both on wheels and follows electronic track, which the robot can
identify no matter what weather conditions are.

two electronic track
sensor, touch sensor, location sensor and pull sensor. Electronic track sensors are
located on both sides of the robot: front and back, and identify electronic track on the

ody, so when a person
touches it, the Bot performs certain actions. For example, if a pedestrian comes to the
end of the green light, the robot remains on this side of the road and says: "You
should wait until the next green light switches on". Location sensor is installed on the
pavement at the start of the electronic road. It helps connect the charger with the
robot. Pull sensor is also installed on the handrail, and determines the speed of the
robot. When the green light turns on the Bot begins moving with certain speed. If a
pedestrian moves slower than the robot, the Bot lowers its speed.

and safer when they are on road. We realize that our project has some disadvantages,
therefore, our work over this project will continue to be developed, for example, the

-
people, etc.

References

1. Hutchinson T. Introduction to project work // URL:
http://www.teachingenglish.org.uk/sites/teachers/files/projectwork.pdf (
21.04.2014).
2. -

- -92.



80

-

:
, ,

N.V. Turushev, M.A. Yuzhakova
Tomsk Polytechnic University

New biomedical interface for artificial limbs: review

One of the existing and urgent problems of humanity is maintaining healthy
body and its competence. The state of a human body and proper functionality of its
systems generally influence the life quality and human welfare, not only physical but
mental. Therefore, primary task is solving problems of healthcare and developing
new treatment and diagnostics methods of existing pathologies and diseases in many
countries.

According to the Department of Labor and Social Security of Russian
Federation the number of disabled people has increased to 12.8 millions it is about
9.2% of all Russian population. Only about 1.75 million people are working-aged.
But only 0.508 million people are involved in labor activity [1]. Due to the program
of United Nations Organization this number is about 650 million people 10% of the
world population [2].

In addition, people of different disability groups are experiencing great
difficulties in socialization because of their disadvantages during the whole life. It
dramatically reduces their level of life quality and wounds them mentally. To
improve their lives and integrate them into our society is one of the problems which
every country and the whole world try to solve.

One of the ways to solve the problem of socialization and improve the life
quality is developing prostheses, which can replace lost limbs. Prostheses allow
disabled person to fade accent on current invalid disabilities and decrease discomfort,
which a person experiences. Also, it can help to adapt to the real world.

There is a great deal of different kinds of prostheses and its classifications. Due
to the simplest and general classification prostheses can be divided into two groups:
cosmetic and functional.

Cosmetic prostheses have a long history which starts from the times of the
ancient Egyptians. It has long been used to disguise disfigurements and injuries, but it
has minimally restored functions of locomotor apparatus of a lost or damaged
fragment. With evolution of modern technology it is now possible to create lifelike
limbs and fragments of face, eyes, ears, which significantly improve life of disabled
people.
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Cosmetic prostheses production is widespread throughout the world. In Russia
more than 70 orthopedic workshops are involved in production of cosmetic
prostheses of different limbs and parts. Generally, each workshop is connected with
the region to supply it with new prosthesis.

Cosmetic prostheses functional analogs are designed to restore lost functions of
locomotor apparatus or organ. These devices can be enhanced by cosmetic lifelike
design for the better appearance and disguising. Such combination is the most
appropriate for patients. Functional prostheses can be classified into 3 types by their
control methods and functions:

Body-powered prosthetic device is controlled by cables connecting prosthesis
executive parts with healthy limb or other place on human body, which moving
performs action in the prosthesis.

Joint prosthesis is designed to replace lost or severely damaged joints in limbs.
Electrophysiological robotic prosthesis is designed to replace lost parts of

locomotor apparatus. It is a robotic device controlled by electrophysiological
interface.

An electrophysiological robotic prosthesis represents great interest for
prosthetics. Research in this sphere allows developing devices fully replacing lost
fragments of locomotor apparatus in the future with minimal discomfort and
maximum ability to control. Electrophysiological prostheses contain
electrophysiological interface, which is used as an informative parameter
electrophysiological body signal to control electronics of a prosthesis device.

Scientists divide electrophysiological interfaces into different groups. One of the
common classifications is a group of interfaces by the type of signals. Due to this
classification interfaces can be divided into 3 types: electromyographic biointerface,
brain computer interface, neural interface.

The main distinction of a brain computer interface is that biological signals are
used to register signals directly from brain cortex as the informative parameter signal
for executive electronics. Electrodes of the interface are implanted directly into the
brain cortex sector to register signals. The obtained data are processed into the
control code and then transmitted to prosthesis electronics. The electrode position
allows applying this kind of interface in prosthesis for people with such disease as
quadriplegia and also can be used in recovering techniques for paralyzed limbs and
other parts of a human body. The main disadvantage of the method is invasiveness:
getting signals requires a surgery on the brain and implanting a foreign object
carrying risks for a patient.

Neural interface is based on using biosignals obtained from a nerve fiber
transmitting afferent and efferent signals during the proposal of intended action.
Electrodes for such interfaces can be implanted into nerve tissue or placed on or
around it without invasion. The main risk of using such technology is probability to
loss conductivity, sensitivity of nerve, fiber degradation, demyelinization of host
nerve and stress to neural and surrounding tissues [3].

Myographic interface is based on biological signal that retrieved from muscle
tissue. Common electrodes of such interfaces are placed over the muscle on the skin.
But there is a practice of invasion electrodes into muscle tissue and individual
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fascicle. The last method can causes risks of muscle mechanical stress and infection
of healthy body parts. Implementation of myographic interfaces is widespread in
prosthetic devices. The usage of these interfaces is limited by the surface of other
muscle parts which provide control of information for prostheses. Currently, the most
advanced commercial electromechanical prostheses which replace complex parts of
limbs, such as prostheses of arm parts below the elbow, usually require special
control. This is a great disadvantage for a patient because of unnatural, cumbersome
appearance [4].

Research conducted in Laboratory 63, Institute of Nondestructive Testing,
Tomsk Polytechnic University allows achieving the results in enhancing biological
interfaces based on electrophysiological signal recording approach of a human body
[5]. The results obtained during the process of researching allow developing new
class of nanosensors which do not have analogs in the world. Distinctive features of
the developed sensors are high noise stability, long operation life, high sensitivity and
biocompatibility [3]. The developed nanosesors allows designing new devices with
high sensitivity, fast response time, and safe for a human body, such as medical
measuring complex, which provide the possibility to look at a human body in a
different way.

We plan to use the developed technology for implementation into myographic
interface, which allows designing prosthetic devices with such features as high
sensitivity, long durability, fast response time due to the absence of inertial blocks;
usability and ease of control due to non-invasiveness.

The developed experimental prototype of biological interface consists of
nanosensors, a biosignal amplifier block, and a signal processing block.
Electrophysiological signals are recorded with nanosensors and amplified with the
biosignal amplifier block. Then, the amplified signal transfers to the signal processing
block into measuring data which is encoded into the command sequence by the
command code formation block for executive components of prosthesis devices,
Figure 1.

Figure 1. Conceptual structure scheme of the interface in a prosthetic device

Currently, research is aimed at solving such a problem as an optimal ergonomic
form of a nanosensor which better fits a human anatomy. In this case the form
improvement makes it possible to gain better contact with a body, to ease the use, and
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to lessen discomfort. By the end of the study, an experimental prototype of the
ergonomic nanosensor is to be developed.

It is very important to find new ways to improve the prosthetic bioengineering
technologies such as electrophysiological interfaces development, which allow
designing efficient prosthetic devices to improve the life quality of disabled people.
One of this ways is enhancing signal recording technologies and developing high
sensitive and resistant sensors which will allow developing more stable devices and
controlling systems for prosthetics.
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Electrocapacitive transdu er to control in-process cable linear capacitance

The linear capacitance is a significant parameter of insulated electric cables,
particularly, of radiofrequency cables, LAN-cables and communication cables. The
value of the linear capacitance is normalized by the standard of an appropriate type of
the cable. The technique of cable capacitance measurement is regulated by GOST
27893-88. This technique is used to control the capacitance of a finale cable segment.
The disadvantage of this technique is that the cable cannot be controlled along its
intire length and the conclusion about the wire quality is drawn after the cable has
been produced only. Therefore, it is essential to perform the control of the cable in
the process of its manufacturing. In this case the capacitance can be measured with a
tubular electrode immersed in a bath of cooling water.

To perform the control the capacitance of a cylindrical capacitor is to be
measured. This capacitor consists of a cable core as a cylinder-type plate of the
capacitor, and the cooling water the cable is immersed into as the second cylinder-
type plate of the capacitor.

Figure 1 shows a schematic diagram of the electrocapacitive transducer. The
electrocapacitive transducer consists of a cylindrical metal housing 1, tubular
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measuring electrode 2, a pair of cylindrical guard electrodes 3 and dielectric 4. This
dielectric is placed between metal housing 1 and electrodes 2 and 3.

The cable under control (5) is moving permanently along the common axis of
the three electrodes. The guard electrodes provide a uniform electric field in the
adjacent ends of the measuring electrode. The cable core and cylindrical metal
housing are earthed.

The effect of water electrical conductivity on the results of cable capacitance
measurement has been studied. To perform the experiment we used the cable samples
of the capacity ranging from 160 pF/m to 460 pF/m. The cable linear capacitance was
determined in compliance with GOST 27893-88.

The change in the water electrical conductivity was provided by solving NaCl in
fresh water. The water s .

Figure 2 demonstrates the hodographs of the signal from the electrocapacitive
transducer depending on change in the cable linear capacitance C and water salinity

. As the linear capacitance increases, the current amplitude linearly grows. Change
in the water salinity changes the current amplitude in the range from 35 % for large
capacitance values to 70 % for small capacitance values. Measurement of the cable
linear capacitance with no account for water salinity causes a large measurement
error.

The second part of the research is dedicated to simulation of the
electrocapacitive transducer with Comsol Multiphysics 3.5a program. The transducer
providing the most high uniformity of the electric field between the inner surface of
the measuring electrode and the cable core is considered to be optimal.

is equal to the ratio of the linear capacitance in the central path of the measuring
electrode (C0) to the linear capacitance along the total length of the measuring

Figure 1. Schematic diagram of the electrocapacitive transducer:

Cylindrical metal housing (1); measuring electrode (2);  guard electrodes (3); dielectric
(4); cable (5)

Inp Uot
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Figure 3 shows the electric field created by the electrocapacitive transducer.

If no guard electrodes are applied, the electric field spreads at the ends of the

of the cable linear capacitance measurement is 20%.
The guard electrodes displace the electric field spreading to the distant edges of

the guard electrodes (Fig. 3b). In this case the uniformity of the electric field is high

The results obtained in simulation of the electrocapacitive transducer with
Comsol Multiphysics 3.5a program have been analyzed. The recommended design
parameters of this transducer are as follows:

the inner diameter of the electrode is to be no less than 2 times greater than
of the isolation cable diameter.

a) b)

Figure 3. Electric field created by the electrocapacitive transducer:
without guard electrodes (a), with guard electrodes (b)
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Figure 2. Hodographs of the signal of the electrocapacitive transducer relative to
change in cable linear capacitance C and water salinity
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the inner diameter of the cylindrical housing is to be no less than 2 times
greater than of the electrode inner diameter.
the measuring electrode is to be equal to 200 mm.
the length of the guard electrodes are to be no less than 2.5 times greater
than of the isolation cable diameter.
the gap between the measuring electrode and the guard electrode is to be
minimal.

Thus, the research conducted has shown that change of water salinity affects the
results of the cable linear capacitance control.

An optimal electrocapacitance transducer design was simulated by means of the

to 1.
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Simulation of cardiac electrical activity with electrocardiograph based on
nanosensors

Abstract. The problems related to cardiovascular diseases are considered. The method to solve
some of the problems has been proposed. We also consider a two-component Aliev-Panfilov model
and the algorithm of the hardware- software complexes. The obtained results are presented.

According to World Health Organization (WHO), over 17 million people
worldwide die annually from cardiovascular diseases (CVDs). Moreover, according
to WHO, an estimated number of almost 23.6 million people will die from CVDs by
2030. In 2012, 1 million 232 thousand 182 people died from CVDs in Russia (Fig.1)
[1].
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Fig. 1. WHO report on GCC for 2012

Electrocardiographic (ECG) method is a common method to examine the state
ar system in various medical institutions. ECG is referred

to as the method of functional diagnostics with a quantitative evaluation of the
research results. The first cardiographic research was carried out by the Scottish
scientist Alexander Muirhead in the late 19th century [2]. A body is known to be a 3-
D conductor. The cardiac activity results in electromagnetic field generation, which
can be measured from the body surface. The field is constantly changing under heart
excitation and characteristics of the field depend on the moving direction of the
excitation wave passing through the heart. The analysis of the electromagnetic field
allows us to consider the sequence of atrial and ventricular excitation.

Lots of companies are trying to solve this problem, but just some of them
managed to succeed.

The analysis proved the absence of the hardware and software complexes for
mass application (in departments of functional diagnostics and cardiology, in
hospitals and clinics, in ambulances, as well as in private medical practice, and at
home) to be used in a non-invasive detailed study of the heart by registering low-
amplitude potentials of the heart from the surface of the human body without filters
and cardiac cycle averaging. Such devices are presented in Table 1.

Table 1. Overview of the manufactures

Company name
Number
of leads

Signal
level, µV

Frequency
range, Hz

Cost

Geolink-
electronics

(Russia)
3 6 0.03 10.0 $7700

Rozinn (USA) 3 8 0.05 70 $11000

OXFORD
(England)

3 5 0.05 100 $11400

NRTPU (Russia) 3 12 0.3 0-10000 <$1400

Davis Medical 3 12 2 0.05 60 $6500
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Electronics Inc.
(USA)

HELLIGE  (USA) 3 12 5 0.05 100 $12000

CardioMem CM
3000 (Germany)

3 8 0.03 70 $4600

Scan Tech
Medical, LLC

(USA)
3 6 0.05 100 $4700

Table 1 proves that the commercial value of cardiographs manufactured by
known companies is excessively large in comparison with the product suggested.
This is due to the fact that the nanosensors developed for this device make possible to
receive signals of a nanovolt level without filtering and cardiac cycle averaging.

The development of a new generation of nanosensors and computerized ECG
the apparatus of high resolution to be used in clinics and at home is relevant for
improving the diagnostics of cardiovascular diseases, including early heart
diagnostics of adults, children, infants and the fetus.

To solve the problem, a numerical model of excitation propagation in the heart
muscle is to be studied.

Excitation propagates through the heart tissue at a certain rate, different for
different parts of the heart (Fig. 2).

Fig. 2. Space-time scheme of a regular cardiac work of a human being.
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Green lettering and arrows indicate the time of the excitation wave arrival at this
region of the heart. Blue insets show the shape of the traveling-wave profile (the so-
called action potential ) in different regions of the heart due to difference in
properties of the excitable medium formed by the heart tissue. The beige inset
demonstrates regular propagation of the traveling-wave excitation from the
pacemaker area in the center (sinus node) towards the edges (along the working
myocardium) in the simplest mathematical simulation model [3].

This results in a space-time scheme of heart excitation which ensures its
functioning. In modeling excitation propagation, all the features of heart excitation
are to be considered.

To simulate excitation propagation, one of the simplest models of the excitable
medium, a two-component Aliev-Panfilov model is suggested in [4]. The model is
implemented in the form of reaction-diffusion equations.

, (1)

,
(2)

where u is a dimensionless function corresponding to the transmembrane
potential, and u is a dimensionless function corresponding to a slow membrane
recovery current. The bonds between the heart muscle cells are defined by diffusion
terms of the equations, and the dynamics of a single cell is defined by nonlinear terms
of the equations. After a series of experiments, for better concordance of the system
to the properties of the heart muscle the model parameters were determined:

.
To implement the simulation of the excitation propagation in the heart within the

concept of the cardiovascular system (CVS) assessment a hardware-software
complex is going to be developed in Laboratory No 63, Institute of Non-Destructive
Testing. The algorithm of its functioning is shown in Fig. 3.

According to the algorithm, at first, the initial and boundary conditions of the
model are assigned basing on the cardiographic information analysis. After that, the
model parameters are determined for various compartments of the heart, and the
excitation propagation is simulated. The simulation results are used to visualize
excitation propagation on the heart surface.
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Fig. 3. The algorithm for simulation of excitation propagation in the heart

The model of the cardiac electrical activity makes possible to determine the
electrical portrait of the patient's heart within the cardiac cycle, which enables to

identify the diagnostic features in the analysis of indirect parameters determined by
simulating the electrical processes in the heart and ECG output data from
nanosensors.
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Efficiency of cable insulation control in weak and strong electric fields

Cable manufacture is currently one of the most dynamically developing fields of
industry. The quality of the cable product must be in compliance with the regulatory
documentation to provide reliable transmission path. The quality of cable insulation
(continuity and external geometry) is one of the most important control-required
parameters. This parameter is particularly significant for communication cables
transmitting information.

According to the current regulatory documentation, the control of cable
insulation quality is carried out by electrospark and electrocapacity methods. The
electrospark method is used for a strong electromagnetic field, and insulation
breakdowns are registered during control. The electrocapacity method is used for a
weak electromagnetic field. Change in the capacitance is recorded. The method of
electrocapacity control in a strong electric field was offered in previous papers.

To compare the efficiency of measurement in strong and weak electric fields the
effect of the defect dimension on the capacitance is to be explored in both methods.

Measurement of capacitance in a strong electric field differs from that in a weak
electric field due to the electrical breakdown. In case the isolation thickness reduces
more than the limit value, the electrical (and/or thermal) breakdown occurs in a
strong electric field, whereas in a weak electrical field this does not occur. As the
capacitance does not depend on the voltage value, the defect dimension effect on
capacitance is the same in both of the methods if the insulation thickness does not

because of the electrical discharge occurring in case high test voltage is applied [2].
This phenomenon cannot be observed in a weak electric field.

Different dependencies have been obtained for strong and weak electric fields
t dimension effect on the change in

electrical capacitance.
To simplify the plate capacitor with anisotropic dielectric was used. The

parallelepiped with axbxc dimensions (height, length, width, respectively) is the
model of the defect (Fig. 1).

Fig. 1
1 is an electrode (plate of capacitor); 2 is a dielectric;
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a core (capacitor
plate)

The electrical equivalent circuit of the defective insulation area with dxbxc
Ca) and the insulation

capacity (Ci) with (d- )xbxc dimensions. The final defective area capacitance (Cd) is
found by with the formula of the electrical capacitance of the plate capacitor [2]:

rr

rr

ia

ia
d ia

ia
0 , (1)

where i
r is insulation permittivity;

is air permittivity.
The formula (1) demonstrates the dependence of the final defective area

capacitance on the defect dimension in measurement performed in a weak electric
field (Fig. 2).

in a strong electric field, and the defect area can be considered as a high conductive
one (Fig. 3).

On the basis of the above, the function of the defective area capacity from the
defect dimension is:

(2)
The formulas (1) and (2) were analysed and the dependencies were found to be

considerably different.
To verify the theoretically-obtained statement the insulation section model was

made in software COMSOL Multiphysics is a plate capacitor with double-layer
dielectric (PVC and air). The capacitance calculation was provided with the known
formula [1]. The charge (Q) was defined with the Gauss theorem in an integral
form [1].

Fig. 2. Tension distribution in cable in a weak
electr efect)

Fig. 3. Tension distribution in cable in a strong
efect)
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According to the dependences lines plotted in Fig. 4, it can be pointed out that
the dependence in weak electric field differs from that in a strong electric field: the
defect capacity slightly decreases as the defect dimension in a weak electric field
increases, however this function exponentially increases in a strong electric field.

To define the change in the insulation section capacity the coefficient with a
defect (Cd) and without it (C0) (sensitivity) an additional sign k is introduced:

for a strong electric fields measuring;
for a weak electric fields measuring.

The analysis of the obtained values revealed that higher sensitivity of measuring
in a weak electric field in comparison with the sensitivity measured in a strong
electric field occurs until the defect dimension does not exceed 70 % from defect-free
insulation (Fig. 5). If the defect is large in size, the measurement sensitivity is higher
in a strong electric field, and this parameter increases exponentially.
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Fig. 2. Dependence of relative capacitance on the
relative defect dimension in strong (1) and weak
(2) electric fields

Fig. 3. Dependence of measured sensitivity on
the relative defect dimension in strong (1) and
weak (2) electric fields
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Optimization algorithms for estimation of the main soil corrosion factors

1. Introduction
The total length of oil pipelines in Russia is about 200 thousand kilometers, and

the entire pipeline Park currently exceeds thirty years of operation. In conditions
when more than one third of failures in pipelines are caused by corrosion, the
problem of anticorrosive protection has become crucial and is considered by
researchers and exploiters. One of the main ways to extend the service life is
electrochemical protection (EP) [4]. Since new EP efficiency control means have
been developed, the problem of collected data systematization and developing
methods and algorithms of EP optimization is becoming essential.

To estimate the main soil corrosion factors and EP effectiveness the hardware-
software complex «KORTES» was developed in the Electroanalysis and corrosion
monitoring research laboratory in Tomsk Polytechnic University. This complex
allows measuring EP parameters, such as cathodic protection current, polarization
potential and the total potential, as well as the parameters of the soil corrosion
activity, such as soil resistivity (SR) and the hydrogen index value of the soil (pH) on
the basis of the potential fall curve processing using the potentiometric analysis
method.

Potentiometric analysis methods have been known since the end of the last
century. Intensive development of potentiometry in recent years is caused
predominately by emergence of various types of ion-selective electrodes allowing
conducting direct determination of the concentrations of many ions in solution, and
by success achieved in design and mass production of devices for potentiometry
measurements [3].

Potentiometric analysis methods are sub-divided into direct potentiometry
(ionometry) and potentiometric titration. Methods of direct potentiometry are based
on direct application of the Nernst equation to figure out the activity or concentration
of the electrode reaction participant by experimentally measured electromotive force
(EMF) of the circuit or by the related electrode potential.

2. Application of the Nernst equation for dry mixtures
In other words, the Nernst equation is used to calculate the parameters of the soil

corrosion activity. This equation relates thermodynamics with electrochemical theory
and it is used to solve the problems concerning diluted solutions only [1]. In a general
form this equation can be written as

0

Re

Ox

d ,
where

E is an electrode potential;
0 is a standard electrode potential measured in volts;

R is a universal gas constant;
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T is absolute temperature;
F is the Faraday constant;
n is the number of moles of electrons involved in the process;

Ox and Re d
a are the activities of the oxidized and reduced forms of the

substance involved in semi-reaction, respectively.
If simplify the Nernst equation substituting R and F constants numerical values

and translating from the natural logarithm to the decimal one, at T = 298 K it will be
written as

0

Re

Ox

d .
This equation is conventionally considered to be applicable to solutions, but in

case of using comparison electrodes without-electrolyte and the sensor based on
porous steel the Nernst method of solution activity determination can be applied to
dry mixtures [2].

Thus, it becomes possible to define the soil chemical activity without complex
procedures including sampling and subsequent analysis in laboratory conditions. To
evaluate the soil chemical activity only one device is required. This device allows
regulating the redox processes and recording changes of the electrode potential.

3. Implementation of the Nernst equation in the hardware-software
complex KORTES

This method is implemented with the following algorithm:
1. Current is supplied to the sensor; it activates the process of hydrogen ions

accumulation in porous steel.
2. When the current supply is interrupted, the number of hydrogen ions starts to

decrease gradually to the normal level.
3. The device measures the decline of the electrode potential to the normal level.
4. The set of data is processed by the program.
5. The curve of the potential fall is smoothed by method of moving average to

obtain a smooth curve. The most sustainable part of the averaged curve is an
inflection point (Fig. 1).

Fig. 1. Curve of the potential fall, the inflection point is shown with the arrow

6. The inflection point is determined by the search for the global maximum of
the second derivative. The maximum is of a peak shape, since the potential fall is of
an exponential shape (Fig. 2).
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Fig. 2. The second derivative of the inflection point curve

7. At half of the peak curve the tangent is plotted. This tangent defines the
tendency of peak to fall.

8. The intersection of the tangent with a zero is calculated. This point can be
considered as the beginning of the quasilinear curve part.

9. A linear trend is plotted along the curve part from the point found to the
quasilinear part.

10. The trend value at the measurement starting point will be the desired value
of potential (Fig. 3).

Fig. 3. Trend plotted along the quasilinear curve part, Est is desired value of the potential

11. The hydrogen index value of the soil can be calculated with this value
obtained by the Nernst equation.

In this algorithm, the definition of the hydrogen ions saturation moment of the
porous steel is problematical since it depends on many properties of the investigated
soil.

4. Optimization algorithm for evaluation of the hydrogen index value of the
soil.

To determine the hydrogen ions saturation level of the porous steel the following
algorithm was applied:

1. The device sets the current which is obviously more than the working current
for a short period of time.

2. When the current decreases to the working level, the device records the curve
of the electrode potential for the analysis.

3. The stationarity of the potential curve is checked by estimating standard
deviation.

4. If the estimate meets the criteria for stationarity with the specified accuracy,
the device stops the process of hydrogen ions accumulation and switches to
measurement. Otherwise, the process repeats the cycle of item 1.

This algorithm is more effective than the process stationarity assessment, since
the excess current at the beginning of each of the iterations reduces the time of porous
steel saturation by hydrogen ions several times as much.
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5. Conclusion
The algorithm of determination the hydrogen ions saturation level makes

possible to standardize the assessment methods of the soil pH level and soil
resistivity, to simplify and speed up the preparation of the device to measurement,
and to reduce the subjective factors influence on the measurement conducted.

Wide application of these methods in the devices for estimation of the soil
corrosion activity and the effectiveness of the cathodic protection equipment will
reduce labour and material costs on the diagnosis and maintenance of the pipelines,
identify areas of the corrosion risk and develop recommendations for additional
preventive measures to protect the pipelines.
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Hardware and software implementation of telecommunication systems
components

Hardware implementation of telecommunication systems components is
currently considered to be of great interest for researchers and developers since this
implementation can be faster than software implementation. Nevertheless, software
implementation sometimes can be more flexible and easily debugged. Note that
numerous telecommunication components are implemented in the form of "hard"
logic, and hardware implementation of high level telecommunication protocols is
being investigated. Therefore, clear criteria to evaluate the effectiveness of hardware
implementation versus software one. In this paper, the criteria selected are time and
speed of input data processing. The preliminary results of evaluating the effectiveness
of hardware implementation as the components of the telecommunication system are
shown.

In particular, since security of information transmitted over communication
channels is of current importance in today's world, the paper examines the possibility
of hardware encryption. U.S. Standard DES is chosen as an encryption algorithm.
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In 1972, the National Bureau of Standards (National Bureau of Standards, NBS)
initiated a program for protection of communication lines and computer data. One of
the goals of the program was to develop a single, standard cryptographic algorithm.
To develop the product the following basic requirements were to be met: the
algorithm must be tested and certified, easily accessible, and various cryptographic
devices using the algorithm must interact. Thus, the encryption algorithm DES (Data
Encryption Standard) was designed.

DES is a block cipher that transforms the plaintext data by 64-bit blocks. The 64-
bit plaintext block is applied to the algorithm input and the output is removed from a
64-bit block of ciphertext. Note that DES is a symmetric algorithm, i.e. the same
algorithm and key are used for data encryption and decryption (except for small
differences in the use of the key).

The key length is 56 bits. The key is typically represented by a 64-bit number,
however, every eighth bit is used for parity checking and it is ignored. The parity bits
are the least significant bits of the key bytes. According to DES, the key, which may
be any 56-bit number, can be changed any time. Nevertheless, several key numbers
are known to be weak in terms of stability of the cipher key as the initial value in the
encryption algorithm is split into two halves, and each of the halves moves
independently. The vector one half of which consists of ones and the second half of
zeroes may serve as an example. In this case, the same key is used for all stages of
the algorithm. The main operations in the algorithm are permutation and diffusion.
Figure 1 shows a diagram of DES algorithm.

The key length is 56 bits. The key is typically represented by a 64-bit number,
however, every eighth bit is used for parity checking and it is ignored. The parity bits
are the least significant bits of the key bytes. According to DES, the key, which may
be any 56-bit number, can be changed any time. Nevertheless, several key numbers
are known to be weak in terms of stability of the cipher key as the initial value in the
encryption algorithm is split into two halves, and each of the halves moves
independently. The vector one half of which consists of ones and the second half of
zeroes may serve as an example. In this case, the same key is used for all stages of
the algorithm. The main operations in the algorithm are permutation and diffusion.
Figure 1 shows a diagram of DES algorithm.
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Fig. 1. DES algorithm

The DES algorithm was implemented with the hardware on the FPGA Cyclone
II Starter Development Board of Altera (Fig. 2).

Fig. 2. Exterior of the Cyclone II Starter Development Board

FPGA technology is widely used and based on the multiplication-summation
blocks (in particular, signal processing and DSP), and logic gates (usually based on
truth tables of corresponding functions), and their switching units [2]. The FPGA
technology is commonly used for signal processing and its architecture is more
flexible than that of CPLD, as an example. Program for FPGA is stored in shared
memory which can be made both on the basis of volatile SRAM cells (the program is
not retained if the power supply of the chip fails), and on the basis of non-volatile
memory cells of Flash-jumpers or antifuse (the program is saved when the power
supply fails). If the program is stored in volatile memory, every time the circuit is
switched on it is to be reconfigured with a bootloader, which can be embedded in the
board based on FPGA. Slower digital signal processors can be used as alternative
FPGA, however, research in the use of such processors with hardware encryption are
beyond the scope of this paper.
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In addition to hardware implementation, software implementation of the DES
encryption has been developed. The corresponding program was written in C + +
using the integrated environment of Microsoft Visual Studio 2013 Express Edition.
A 64-bit vector (plaintext block) and a randomly generated key of the same
dimension are processed by the program. The output is a 64-bit block cipher. Note
that the software implementation uses the PLO and for treatment of Boolean vectors
greater than 32 bits "Long Boolean vector class" was implemented.

The implementation acts were compared, and the time spent on encryption using
hardware and software implementations was chosen as one of the evaluation criteria.
In particular, a plurality of sequences is experimentally determined for each of the
implementations, and the total time of the input data processing was compared.

To achieve a maximum encryption speed the fastest way to read information for
encryption is required. The optimal solution in this case is to read the data from SD-
card or business data interface, which will insure speedy transfer of the data to the
FPGA. USB or Ethernet is an example of this type of interface. Note that the solution
of this problem, namely, the choice of a suitable interface for calculation of the "net"
time hardware encryption is of interest for further research, and currently, the
memory is realized in the FPGA chip. This fact allows use of the 64-bit memory from
which 64 bits of a plaintext can be read simultaneously. The experiments to estimate
the time of the encryption are being performed by the authors.

Note that in addition to the speed and time data processing, there are other
criteria to evaluate the two implementations. In the future we plan to evaluate other
implementations to compare the efficiency, reliability, quality and other parameters.
The issue of testing is a special problem in the design of the hardware, and in the
future the authors propose to use software implementation for hardware testing.

These tasks offer prospects for further research.
The research is supported by the Ministry of Science and Education of the

Russian Federation, Project No 5.1307.2014.
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Hardware and software system application within bone distraction procedure

The impetuous progress of biomedical equipment development has become the
cause of designing advanced diagnostics and therapy orthopaedics methods. One of
the orthopaedics development tendencies is the hardware and software system (HSS)
application which increases modern therapy methods effectiveness.

According statistics [1] the major part of the locomotor system pathologies is the
disease closely connected with both human legs shortening and shape deformation.
The HSS application within bone distraction procedure provides following advances:

To indentify the bone fracture union moment;
To control the bone lengthening trajectory;
To control the osteotylus formation;
To visualize the control action applied to the bone;
To collect patient condition data.

Generally, hardware and software system for support bone distraction procedure
is the complex system containing microprocessor control unit, data collection and
processing module, input-output interface. The structural diagram is shown on Fig. 1.

Fig.1. HSS structural diagram

The main HSS measuring component is the strain plate with the strain sensor.
Deformation of this plate is proportional to the sensor deformation and consequently
proportional to the sensor resistance alteration. For fewer resistance alteration the
Winston bridge is applied. The bridge arm disbalance is the cause of output voltage
which is proportional to the bone force applied. To reduce the power line
disturbances low-pass filter is applied.

The calibration bridge is the advantage of this hardware and software system. Its
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main function is studying the strain sensor resistance alteration. The calibration
bridge consists of the adjustable resistors with nominal resistance equals to the sensor
resistance. If both bridges output voltages are equal thus the sensor resistance
alteration is equal to the calibration resistance alteration. Therefore, the calibration
bridge application purpose is to evaluate the measuring bridge accuracy.

The output voltage amplitude is within the range of tens of Volts. Thus, it is
necessary to amplify this value for its processing. The amplified signal is received by
microcontroller with the following mathematical treatment. Then the current strain
value is visualized. Due to the strain sensor output signal the motor effort is set up.
Therefore, the biotechnical system feedback is applied.

The model of HSS (Fig. 2) is based on the structural diagram above. This model
gives an opportunity to study both identification and processing methods of bone
strain value.

Fig. 2. HSS model

To increase the distraction procedure information value with the simultaneous
decrease of X-ray diagnostics  the software designing is required. This software
should indicate the current force applied to the distracted bone. The alarm for bone
break preventing is recommended.

With the Integrated Development Environment (IDE) Qt 4.8.4 the application
BTV v1.0.1 was designed. The main window shows (Fig. 3) the information about
current distraction strain value. Moreover, it provides the characteristic curve of
distraction strain value and time. With the level of applied strain above the initial
limit the alarm is switched on.
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Fig. 3. The main window of BTV v1.0.1 application.

Technical equipment improvement provides an ultimate profit for designing the
effective and cheap automated distraction procedure control system. It gives an
opportunity for medical stuff to provide the supervision for their patients conditions.
The designed HSS is able to implement the distraction procedure remote control. To
decrease the measurement error current system development is required.
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