О содержании файла

Ниже приведены по одному варианту каждого из восьми тем, предлагаемых к устному обсуждению на экзамене по английскому языку на Механико-математическом факультете МГУ имени М.В.Ломоносова в течение ряда лет.

Все тексты более-менее проверены, в том числе с частичным привлечением преподавателей, хотя отдельные небольшие ошибки могли остаться.

Написанные тексты ориентировались на полное выучивание, т.е. на то, что при рассказе они не будут сокращены. В таком случае текст на половину страницы этого файла (рассказанный спокойным темпом) является достаточным для раскрытия темы на вышеупомянутом экзамене. Для полной уверенности полезно также знать какие-нибудь дополнительные факты по рассказываемой теме и уметь ответить на задаваемые по той же теме вопросы.
Все тексты написаны, к сожалению, мной самостоятельно. Некоторые – с использованием каких-то справочных материалов, иногда с копированием оттуда кусков текста.

Пользуйтесь на здоровье! Мне будет очень приятно, если кому-то эти тексты помогут.

———————
С уважением,

Д.Р.Мартыненко,

Староста группы 302 ММФ МГУ.
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Контактные данные: dmr2@mail.ru , vkontakte id 494962.
В соответствии со статьями 434, 437, 1229, 1235 ГК РФ настоящая страница файла является законным разрешением (лицензионным договором в форме публичной оферты) на любое использование нижеприведённых текстов на безвозмездной основе.

Science & Technology

Nanotechnology 

By D.R. Martynenko
October 2007
The modern science is very much developed, but its potential is great also. However demands of our life exceed possibilities of a science. In desire to optimize a life people have made many inventions: TV, motor car, phone, electronic devices.
Today almost everyone has a mobile phone, but 50 years earlier possibility of mobile communication was only a dream of scientists.

Because of the development of a society people need more complex technologies. And scientists regularly make theoretical researches to realize them. But any technology at first should be worked out and receive scientific confirmation. Therefore it always takes very long time period to introduce any technology.
I’d like to speak about nanotechnology – the most interest area of modern science. In a few words it is a technology of building very small things.
Nanometer is one milliardth part of a meter, and making things as small as nanometer seems impossible. But there exist some objects that were built by scientists from single atoms.

Nowadays it is very difficult to move such small objects because of several problems. One of them is evident: people and existing machines much bigger and rougher. Therefore this branch of a science is only at a theoretical stage.

Our government has allocated a great sum of money for the development of nanotechnology, in view of aforesaid, first of all for theoretical researches.
But money cannot be allocated without the reasonable bases. Actually, possible results of theoretical researches can make the next scientific revolution and these results have first of all practical character.

There will be possible to construct any substances with the necessary properties, which will radically change the set of materials used. Illnesses will be recovered by micro-robots at a molecular level. For example, some programmed micro-robot can physically destroy pathogenic microbes because they are the same size. It can also split poisonous substances and restore the damaged tissues.
In conclusion it is necessary to say that our generation will see the creation of the technology of the future which will radically change our life the same as has changed the invention of computers.
Economy & Finance
Investing. Connection with mathematics.
By D.R. Martynenko
November 2007
Nowadays the market economy prevails in the world. This model of economy system is the best among all known models. Market economy is the economy of the money capital, and it means, that the capital can be a source of profit, and more – the main source.

Using money capital to earn more money is very comfortable and attractive, because you don’t need to do anything, but you must possess money.
Using capital for getting profit is called investing. Money is necessary to start every business, and by giving this money you can count on profit from results of this business. But always there is some risk to fail and lose all the enclosed money. Different projects have different correlation of risk and profitableness.

Making deposits to the bank is one of the most reliable ways of investing. However, the income of deposits is very low, often even less then the rate of inflation (usually less 12% a year).
Let’s remember Bernoulli’s formula, known to every mathematician:
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for natural n and positive x.

This formula can be proved using mathematical induction. It appears, it has simple economic sense. We should consider bank deposits with fixed profit rate.

Let
r be the profit rate for some period,


n – number of periods,


S – sum of enclosed to the bank money.

If we get the added profit every end of the next period, at last we will have:
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But if the profit is added to the deposit sum every time, at last we will have:


[image: image3.wmf](

)

(

)

(

)

n

n

r

S

r

r

S

+

=

+

×

×

+

1

1

...

1

4

4

3

4

4

2

1

 
(every time our sum multiplies by (1 + r))

It is evident, that in the second case the sum must be greater, because in every moment the sum of deposit is bigger. So we have:
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This simple example shows harmonious connection of mathematics and economy.
Эта тема была рассказана на экзамене 13.05.2008. После написания первой формулы преподаватель Л.И.Шумихина поставила оценку «5+».

World affairs
Bologna process
By D.R. Martynenko
March 2008
The purpose of the Bologna process is to create the European higher education area by making academic degree standards and quality assurance standards more comparable and compatible throughout Europe. It is named after the place it was proposed, the University of Bologna, with the signing in 1999 of the Bologna declaration by Ministers of Education from 29 European countries in the Italian city of Bologna. The declaration provides for signing up by other countries. Further governmental meetings have been held in Prague (2001), Berlin (2003), Bergen (2005) and London (2007). Nowadays 46 countries are members of the process.
Russian Federation joined Bologna process in 2003. Many high schools of Russia are involved in realization of its basic directions.
The great advantages of the declaration are: standardization of estimating system, high accuracy of knowledge estimation, exception of corruption in education sphere. These advantages are needed to simplify an education system and to expand a sphere of recognition of educational documents. Then graduates can count on the validity of their diploma in many countries, and students will precisely understand system on which they are marked.
But this system has many disadvantages too. In Saint-Gallen University, the first passed to new system, the majority of professors do not hide, that reform was negatively reflected in educational process. The system assumes using Credit points, which transforms studying into hunting behind these points. Most essentially standardization of study and introduction of system of credit points have struck on humanitarian branches.
Introduction Bologna system in Russia has caused a special resistance. It is necessary to note, that it is connected not only with its imperfection, but also with traditional conservatism of the Russian educational institutions. Exactly this conservatism is considered to be one of bases of high quality of the Russian education.
Some universities actively resist, others completely change their work in view of requirements of the process. One of the main opponents is deeply respectable scientist headmaster of the Moscow State University V.A.Sadovnichy supported by rectors of many high schools.
Their activity is directed on correcting lacks of Bologna system and consequently I consider their position to be the most right.
Modern mathematics & My future specialization
By D.R. Martynenko
May 2008
The modern science is very rapidly developing. So does mathematics. I tried to look through modern mathematics and I understand that it has very big size, I realized, that I simply can’t make out in it.
School mathematics was very interesting for me, but higher math has a lot of branches – some of them interesting, some – nonunderstandable, and some are boring.
But at the present moment students of our course are obliged to choose a chair for further studying, and write an application. I have chosen a chair of higher algebra, because the subject of algebra was the most interesting for me from all that we studied. I shall notice that one of students made the same choice because of the opposite reason – he understood this subject less than others. 

The chair of higher algebra is not easy, and my supervisor told me, that his students have to work on scientific problems. I agree with him, and I meant this, because if the student doesn’t want to work, he should write another application – for expelling himself by his own wish.
I do not know exactly, what kind of problems I will deal with. But thinking about the future (after graduation from University) in my choice I counted on the work in University or in other educational institutions.
An outstanding personality
D.I.Mendeleyev
By D.R. Martynenko
May 2008
Mendeleyev was born in 1834 in Tobolsk. His father was the headmaster of the gymnasium. After graduation from this gymnasium Dmitry Ivanovich entered The Main Pedagogical Institute in St. Petersburg and graduated from it in 1855 with a gold medal.

He received the fundamental knowledge of mathematics from Ostrogrdadskij, of physics – from Lenz. It was this knowledge that became later the bases of his success in chemistry.

In 1856 Mendeleyev defended the master dissertation, and in 1865 – the doctoral, and after that he became Professor of St. Petersburg University. It is interesting fact that while working on his dissertation he invited volunteers to taste different water solutions of ethanol. He received 15 pails of spirit from government, because the main purpose of his work was to establish state monopoly on alcohol production.

In 1869 Mendeleyev invented his Periodic Table and became famous.

But his private life was not well. He married twice, and both marriages were unsuccessful.

By the age his character spoiled. For example, he handed in his resignation from University in protest against violation of students’ rights. Once he shouted at the general-governor of St. Petersburg. At another occasion he reduced his salary by 15 times.
Dmitry Ivanovich Mendeleyev died in 1907 in St. Petersburg. The crater on the Moon and element number 101 are named after this talented scientist, the creator of Periodic Table of Elements.

The Department of Mechanics and Mathematics
By D.R. Martynenko
May 2008
Nowadays there are many universities in Russia. But not all universities are equal. Moscow State University now is going to get a special status of Federal University. Since its foundation in 1755 University had courses in mathematics. The Faculty of Mathematics was opened in 1933. It included 3 divisions: Mathematics, Mechanics and Astronomy. Later astronomy division was transferred to the Faculty of Physics. In 1970 the Faculty of Computational Mathematics and Cybernetics separated from the Faculty.

Nowadays the Department of Mechanics and Mathematics is the first in the list of University’s Departments and consists of two divisions: Mechanics and Mathematics.
The Faculty trains specialists of the highest qualification. Its graduates possess deep knowledge as well as the technique of scientific experiment.

The names of Moscow University’s professors in the area of mathematics Chebyshev, Luzin, Alexandrov, Kolmogorov, Petrovsky, Sadovnichy, Lupanov are well-known among mathematicians all over the world.

Nowadays the Department is one of the leading scientific centers in the field of mathematics. About 2500 undergraduate and postgraduate students study at the Faculty now. The Faculty staff includes 350 professors, associate professors and researches.

Ecology
By D.R. Martynenko
May 2008
Nowadays contradictions between man and nature have acquired a dramatic character. We have made terrible damage to the environment: to the air we breathe, to the water we drink, to the animal world that gives us food. Hence, there are a lot of environmental problems in the present day world. They are air and water pollution, the greenhouse effect, global warming, climate change, acid rains, waste disposal.

In our technological century the work of many factories and machines is connected with the production of poisonous substances. The most wide-spread are carbon dioxide and monoxide and nitrogen oxides. By connecting with water, these gases became strong nitric acid. There is also a lot of toxic waste, which can produce poisonous substances. These problems can be solved by making special filters and passing special laws, establishing the strict punishment for the violators.
In desire to get more profit some people use resources of nature not very right. The result is ecological misbalance. For example, if you catch all the fish from one lake, there won’t be any fish in the future. So the actions that change ecological systems must be controlled by professional scientists.
Of course, there are some processes, that can’t stop. But all of us can do something to make our planet clearer and healthier. It’s very easy to put the waste into special bin, not to stamp plants and so on. 

Hence, our planet has a lot of ecological problems, but all of them can be solved by us.

It’s a pity, but officials nowadays do not pay the proper attention to this problem.

Life in English-speaking countries
Political system of Great Britain
By D.R. Martynenko
May 2008
I would like to speak about the government of Great Britain, not ordinary and well-known to the whole world.

The United Kingdom of Great Britain and Northern Ireland is a constitutional monarchy with the Queen or King at the head and the Parliament. At the present moment the Queen is Elizabeth II. She is not absolute, but constitutional monarch – her power is limited by the Parliament. The status of monarch is hereditary, not elective and all affairs of the State are conducted in the name of the Queen.

The Parliament has two houses: the House of Lords and the House of Commons. The members of the House of Commons are popularly elective. The Queen appoints the leader of the most represented party in the House of Commons to the post of Prime Minister, and Prime Minister appoints the ministers. Hence, the elected government rules the country. Elections, in which citizens over 18 may vote, are held every five years.

The largest political parties are the Conservative, the Labour and Liberal-democratic. Nowadays the ruling party is Labour, and the Prime Minister – its leader Gordon Braun, who was elected last summer.

Elizabeth II was succeeded to the throne in 1952 and now she is something like a symbol. She takes part in different ceremonies and so on.

It is interesting to note, that there exists a tendency now to divide administrative and representative functions of the heads of some well-known institutions. For example, half a year ago the post of a faculty president was introduced to the faculty of journalistic.

Great Britain has a very rich and successful experience of that division.
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