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BBEJAEHHUE

OCHOBHO# 11eNIbI0 00YYEHHsI B MaruCTpaType SIBISIETCS MPHOOpEeTeHue 00ydaromu-
MUCSI KOMMYHHUKATUBHOW KOMITETEHITIH, HEOOXOUMOMN IS KBATH(PUITMPOBAHHOW HH(OP-
MAITMOHHOW W TBOPYECKOW IEATETHHOCTH B Pa3IMYHBIX c(hepax M CUTYyaIUsX JEIIOBOTO
MapTHEPCTBA, COBMECTHOM MPOU3BOJICTBEHHON M HAy4HOU paboThl. O0sS3aTeNbHBIM YCIIO-
BUEM JIOCTH>KCHHSI IOCTABJIICHHOM LIEJIU SIBJISIETCS PEIICHUE CIIETYIOIINX 331a4:

- JIOCTUKEHHUE 3PEJIOrO BJIAJICHUS BCEMH BHIAMU YTCHHUS U MIEPEBOAA JTUTEPATYPbI
pPa3HbIX PYHKIIMOHAIBHBIX CTHIICH;

- OBJIAJICHWE BCEMH BHUJAaMH MOHOJOTHYECKOTO BBICKA3bIBaHUS (MHGOPMHUPO-
BaHUE, MOSICHEHWE, YTOYHEHHE, WHCTPYKTUPOBAHUE W WILTIOCTPUPOBAHUE BBHICKA3BI-
BaHMSI, a TAKXKE YMEHHUE CHENATh JOKJIa] Ha NHOCTPAHHOM SA3BIKE);

- OCYIIIECTBJICHHWE W TMOHUMAHHE BBICKAa3bIBAHUU MPO(ECCUOHAIBHOTO M Hayy-
HOTO XapakTepa B CUTYyallUsX MpUeMa 3apyOeKHBIX CIEIUAIMCTOB, OOMeHa mpodec-
CHOHAJIPHO-3HAYMMOM uH(MOpMaIel B mpoliecce MOBCEAHEBHBIX Oece]l, NeTOBBIX Mepe-
TOBOPOB.

[Ipensiaraemoe yueOHOE MOCOOME MOCTPOECHO C YYETOM NPEEMCTBEHHOCTH O0Y-
YCHHSI U COCTOMT M3 CaMOCTOATENBbHBIX 0J10koB (UNits). Llenp xaxkaoro 0Jioka - pa3BH-
THE YMEHUS YTEHUS U aJICKBAaTHOTO MEPEBOJIA TEKCTOB MO HAIMPABJICHUIO MOJATOTOBKU U
HaIlMCaHUs TE3HUCOB, JOKIAI0B, pedeparoB U aHHOTauui. Pabora ¢ jaHHBIM TOocoOMEM
crocoOcTBYeT hopMupoBaHUio y oOydaroruxcs kommnerennun OITK-3.

VY4eOHbIe TEKCTHI CIIYKaT JJI TIEPBUYHOTO BBEJICHHUS SI3bIKOBBIX SIBICHUN U WILTIO-
CTpanuei ux ynoTpeOaeHus: B HHOSI3bIYHON peun. [Ipu mondope TEKCTOB yUHTHIBAIaCh
UX aKTyaJbHOCTh, HHPOPMATUBHOCTh, YACTOTHOCTh MPEJICTABIIEHHON B HUX JIEKCUKU U
YPOBEHbB S3bIKOBOM MOJATOTOBKH 00YUYarOIIUXCS.

[Tepen kaxxabpIM TEKCTOM NAa€TCsl MOJPOOHBIN CHUCOK JIGKCUKH, MPEIHA3HAYECHHbBIN
JUIS aKTUBHOT'O U3YUYEHUSI M 3aKPEIJICHUS B XOJI€ BBITIOJIHEHUS MOCIETEKCTOBBIX yIpaXk-
HEHUM. YTIpaKHEHUs HaIpaBJICHbl HA aKTUBU3AIMIO JIEKCHYECKOTO MaTepuaia U pa3Bu-
THE HABBIKOB YCTHOU peUH.

['pamMmmaTrueckuii MaTepran OXBaTbIBAET OCHOBHBIE SBJICHUS TPaMMaTUKU AHTJIMM-
CKOTO sI3bIKa M HANpaBJICH Ha 3aKpEIUICHWE 3HAHWM, MOJYYCHHBIX Ha OakajaBPCKOM
YpOBHE TTOATOTOBKH.



PART 1. Unit 1
EDUCATION IN MODERN SOCIETY. HIGHER EDUCATION

1. Read and translate the text:
Text 1. HIGHER EDUCATION IN RUSSIA

learning materials — yueOHbIe MaTepHaIbl

to bring up to date — noBecTH 10 COBpEMEHHBIX TPEOOBAHUI

information explosion — napopmanoOHHEIIT B3pHIB

training and instruction— moaroroska n oOydeHue

OVer years — 3a MHOTHE TOJIbl

curricula are enriched and broadened — nporpammsl (Kypchl 00y4YeHHS) 00OTAIAOTCS U
pacINPAIOTCS

Higher education plays an important part in the life of any country as it provides
the country with highly-qualified specialists for future development and progress. It
trains people to become teachers, engineers, doctors and other professional workers.

In all the industrial countries standards of living are steadily changing; this means
that the kind of education, which was good enough thirty years ago, is not necessarily
good for them today. The serious need to find ways and means of ensuring continuous
and thorough adoption of the universities to contemporary needs in our rapidly chang-
ing world is widely recognized. And this means that styles of teaching, quality of learn-
ing materials and organization of the university itself have to be continuously brought
up to date and improved.

Besides, knowledge and information which comes through the mass media must
also be taken into consideration. This information explosion has affected every field of
study, especially, of course, in the natural and applied sciences and in all other sciences
as well. The increase of information requires new methods and new approaches to stu-
dents’ training and instruction.

At present a new system of education is introduced in this country — a distance
education system. This computer system of learning helps working professionals to con-
tinue their education while remaining at their jobs. This system enables people to get
knowledge and a good foundation in the sciences basic to his or her field of study. Dis-
tance learning has developed over years from satellite video courses to modern vide-
oconferencing through personal computers.

The academic year usually lasts 9 months and is divided into two terms (semes-
ters). The first- and second-year students obtain thorough instructions in the fundamen-
tal sciences of mathematics, physics, chemistry and drawing as well as computer engi-
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neering and a number of others. The curricula are enriched and broadened by instruc-
tions in such subjects as foreign languages, history and economics.

At the third year students get more advanced knowledge and begin to concentrate
on their special interests, so to say, their «major» subject and take many courses in this
subject. Specialized study and courses will help students to become specialists and pre-
pare them for their future work.

After four years students will get a bachelor’s degree. Then the students may go on
with their studies and in a year or two of further study and research get a master’s de-
gree. After graduating from the university they may go on with their study and research
and may get a still higher degree.

About 75 percent of students receive state grants and 15 percent are sponsored by
enterprises. Universities have their own students’ hostels and some of them have large
and excellent sport centers.

Education is a process through which culture is preserved, knowledge and skills
are developed, values are formed, and information is exchanged. Education is the way
to success.

2. Practise the pronunciation of the following words:
Highly-qualified, steadily, ensuring, thorough, adoption, contemporary, instructions,
science, curricula, preserve.

3. Answer the questions:

1. When does the academic year begin in this country? 2. How many exams did you
pass to enter the University? 3. Do you pay for your education? 4. Do students get
grants? 5. What subjects do students study in the first year? 6. Which subject is the most
interesting for you? 7. Is there a sport center in your University? 8. What degree do stu-
dents get after four years of study? 9. What degree can a student get after two years of
further study and research? 10. What new education system is introduced in this coun-
try? 11. What specialities do people get after graduating from a university? 12. Why is
higher education important in the life of every country?

4. Use Active and Passive Voice.

1. Students asked the lecturer many questions. The lecturer was asked many questions.
2. The monitor told the first-year students to come to the laboratory. The first-year stu-
dents were told to come to the laboratory. 3. Usually a lab assistant shows the equip-
ment to the students. Usually the equipment is shown to the students by a lab assistant.
Usually students are shown the equipment by a lab assistant. 4. Students watched the
process with great attention. The process was watched with great attention. 5. Tomor-
row our teacher will give us a new task. A new task will be given tomorrow. We shall
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be given a new task tomorrow. 6. Practice accompanies theory. Theory is accompanied
by practice. 7. He asked me to bring a dictionary. He was asked to bring a dictionary. 8.
The teacher told the students to sign their drawings. The students were told to sign their
drawings. 9. The dean will send the students to a big plant in summer. The students will
be sent to a big plant in summer. 10. He taught us to use the lab equipment. We were
taught to use the lab equipment.

5.

A. Transform into Passive Voice.

1.You open the door. 2. We asked questions. 3. He will finish his project next week. 4.
He can do this exercise. 5. They invited me to their conference. 6. 1 saw a new film. 7.
My sister writes letters regularly. 8. Universities develop new methods of students’
training. 9. After graduating from the University the students may get a still higher de-
gree. 10. The study of foreign languages, history and economics must improve the cur-
ricula of technological universities.

B. Translate.

1. Mathematics, strength of materials, mechanics, elements of machines as well as engi-
neering physics are studied at technological institutes. 2. The development of science is
closely connected with the development of higher education. 3. Students are provided
with hostels, well-equipped laboratories and libraries. 4. Any country must be provided
with good specialists in all branches of science and technology for its further develop-
ment. 5. Large sums of money are spent by the state to train highly-qualified engineers.
6. Much attention must be paid to improve the standards of higher education. 7. Stu-
dents of technological institutes are trained to analyse various facts and theories. 8. The
scientific and technological progress of a country is determined by the qualification of
specialists. 9. Some institutes of technology are reorganized into universities. 10. The
country must be provided with specialists capable of working with the technology of
tomorrow effectively.

6. Find Participle I and Participle 11, translate.

1. The students studying at the institutes passed entrance exams in summer. 2. The sub-
jects studied in the first two years are very important for future engineers. 3. The lecture
delivered by our dean was on new methods of technology. 4. The man delivering this
lecture is our professor on mathematics. 5. An article discussing the new system of
school education appeared in all newspapers. 6. The results of the experiments dis-
cussed yesterday will be published. 7. The attention paid to the study of fundamental
subjects is great. 8. Students interested in computer engineering enter technological in-
stitutes. 9. The number of specialists connected with new branches of science and engi-

neering is increased every year.
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7. Read and translate the text.
Text 2. HIGHER EDUCATION IN THE UK AND THE USA

to consist of - cocrosaTs u3

self-governing - camoympaBisitonHiAcs
tuition - oOyuenue

to proceed - npoaosmKaTh AeaaTh (4TO-IH00)
a goOwWn - MaHTHUSA

a major subject - mpodrmupyromui TpeaMeT
a graduate scool - crapmme Kypchr

a five point scale - naTubOambHas mIKaIa

Part 1

Cambridge is one of the two main universities of England which is located at the
Cam River. It was founded at the beginning of the 12th century. The University consists
of 24 different colleges including 4 colleges for women. Each college is self-governing.

The head of the University is the chancellor who is elected for life. The teachers
are commonly called «dons» and «tutors». Part of the teaching is by means of lectures
organized by the University. Besides lectures teaching is carried out by tutorial system
for which Cambridge University is famous all over the world. This is a system of indi-
vidual tuition organized by the colleges.

Each student has a tutor who practically guides him through the whole course of
studies. The tutor plans the student’s work and once a week the student goes to his tutor
to discuss his work with him. The training course lasts 4 years. The academic year is di-
vided into 3 terms. The students study natural and technical sciences, law, history, lan-
guages, geography and many other subjects.

After three years of study a student may proceed to a Bachelor’s degree, and later
to the degrees of Master and Doctor. Students are required to wear gowns at lectures, in
the University library, in the street in the evening, for dinners in the colleges and for of-
ficial visits. All the students must pay for their education, examinations, books, labora-
tories, university hostel, the use of libraries, etc. Very few students get grants. Not many
children from the working class families are able to get higher education, as the cost is
high. The cost of education depends on the college and speciality.

A number of great men, well-known scientists and writers studied at Cambridge.
Among them are: Erasmus, the great Dutch scholar, Bacon, the philosopher, Milton and
Byron, the poets, Cromwell, the soldier, Newton and Darwin, the scientists.



Part 2

There is no national system of higher education in the United States. Higher educa-
tion is given in colleges and universities. There are over 2100 various higher education-
al institutions, including colleges, technological institutes and universities. The average
college course of study is 4 years. The academic year is usually 9 months or 2 terms
(semesters) of four and a half months each. Classes usually begin in September and end
in June. The first-year students are called freshmen. Students choose a major subject
and take many courses in this subject. After four years, they get a traditional Bachelor’s
degree. Then the students may go on to graduate school and with a year or two of fur-
ther study get a Master’s degree.

After another year or two of study and research, they may get a still higher degree
as Doctor of Philosophy (Ph. D.). The student’s progress is evaluated by means of tests,
term works and final examinations in each course. The student’s work is given a mark,
usually on a five point scale. Letters indicate the level of achievement.

«A» i1s the highest mark. «F» denotes a failure.

Most American colleges and universities charge for tuition. The methods of in-
struction in the universities are lectures, discussions, laboratory and course works and
seminars. Most cities have colleges or universities that hold classes at night as well as in
daytime. In this way people may work for a degree or just take a course in the subject
that interests them.

8. Practise the pronunciation of the following words:
Tutor, tutorial system, guide, through, languages, chancellor, major, require, sciences,
law, scholar, further, evaluated, Bachelor's degree, Master's degree, failure, method.

9. Read and translate the text.
Text 3. OXFORD UNIVERSITY

Oxford is renowned the world over. It ranks in importance with Athens, Rome and
Paris because of the stream scholars who, for hundreds of years, and particularly in the
20th century, have come to sit at the feet of learned men, and have returned to their own
countries, their minds enriched with the distilled learning to be found here, and imbued
with an abiding love for the place. They have absorbed the almost indefinable “spirit of
Oxford”, and many of them return again and again, so strong is the pull of the place.

This book is designed to help the visitor whose stay is short. So many visitors want
to know where is the University. In their home country, the universities are easily iden-
tifiable because they are compact, purpose-built places, and probably isolated from the
domestic and commercial buildings which form the heart of the city from which they

take their name.
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Oxford is different. It has a golden heart - an area of less than half a square mile in
which is to be found the most varied assortment of historic buildings in the world. But
they do not stand in isolation; they are intermingled, in the must delightful way, with
houses, shops and offices.

Over the last decade millions of pounds have been spent in restoring and cleaning
the stonework of college and university buildings, which had become blackened and de-
cayed, and in many cases was in danger of disintegrating. Great care was taken in the
restoration, and the result is that the university buildings present the honey-coloured fa-
cades which the great architects such as Wren and Hawksmoor created.

Interiors too, have been cleaned and restored - notably those of the Sheldonian
Theatre and the Bodleian Library. Oxford is a place of great beauty, but it is not just a
shrine to the past. It is a living entity and its historic buildings are the homes of masters
and students whose learning, thinking and ideas have a profound influence on culture,
education, science and politics, not only in England, but throughout the world.

The University did not come into being all at once. Oxford had existed as a city for
at least 300 years before scholars began to resort to it. The end of the 12th century saw
the real beginnings of the University. It is known that early in that century distinguished
scholars were lecturing in Oxford, but it had no recognition as a place of learning. In
about 1184 the University had become an accomplished fact as result of the migration
to Oxford of students who brought their own traditions with them.

It is generally assumed that between 1164 and 1169, when Henry Il forbade Eng-
lish clerks to go to the University of Paris, which at that time was the foremost in Eu-
rope, the scholars had to find somewhere else to continue their studies. Their choice fell
on Oxford. The first group of scholars at Oxford may have been joined by others from
Paris, and from other parts of Britain.

There is no "“university” as such. Each college is practically autonomous, with its
own set of rules for its good government. There is a central administration, providing
services such as libraries and laboratories.

10. Practise the pronunciation of the following words:
Rank, scholars, particularly, imbued, indefinable, short, purpose, varied, delightful, au-
tonomous, distinguished, profound, disintegrating, foremost, migration.

11. Answer the questions:

1) Why is Oxford ranking amongst the world’s top universities?

2) How does Oxford differ from other educational institutions?

3) Why do the Oxford’s buildings need to be restored?

4) What architects have worked on the University’s facades?

5) Why didn’t Oxford deserve any recognition until the 12th century?
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6) When was the heyday of Oxford?

7) Why does the author claim that there’s no university such as Oxford?
8) Why did English clerks give up going to the University of Paris, which was consid-
ered to be the foremost in Europe?

12. Make up definitions:

Distinguished | Ahead of all others, especially in position or rank.
A scholar Something that exists as a particular and discrete unit.
To intermingle | Standing above others in character or attainment or reputation.
An entity An exposition of a given subject delivered before an audience or a
class, as for the purpose of instruction.
Foremost To mix or become mixed together.
A lecture One who attends school or studies with a teacher.
Unit 2

THE QUALITY OF ENVIRONMENT. ENVIRONMENT PROTECTION
1. Read and translate the text.
Text 1.ENVIRONMENT PROTECTION MUST BE GLOBAL

That the problem of pollution and ecology has become the most important one for
mankind is evident to all. The more civilization is developing, the greater the ecological
problems are becoming. Air and water pollution by industry is now reaching tremen-
dous proportions. In our era it is changing from a national to an international problem,
especially in territories where rivers cross several countries. The seas and oceans are al-
so becoming seriously polluted. A similar situation is developing in the atmosphere. It is
known that many cities throughout the world suffer from air pollution.

However, our scientific knowledge and technological advancement make it possi-
ble to eliminate it if people use good will and make considerable investments for that
purpose. The development of natural resources on a global scale is alreadypossible from
a scientific and technical standpoint. Large-scale experimental work in this area is suc-
cessfully being carried out.

At present scientists in industrially developed countries are working on the theory
of interaction of all the atmospheric and oceanic global processes that determine the
climate and weather of the world. Increasing growth of population, industrialization and
the use of resources are slowly but surely changing the global climate and water bal-
ance. This can be described as a great experiment, one that may bring about changes in
the environment more serious than ever before.
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The essential feature in the environment protection is that many problems can be
solved only on the level of world community. Therefore, the planning of protection
against pollution by human society as a whole is imperative today and in the near fu-
ture. It is necessary to develop an international program to study data on land, forest,
atmospheric and oceanic resources, both renewable and non-renewable. It is the joint
efforts of many scientists and special public organizations that can deal with the prob-
lem and take necessary measures to protect the environment.

It is still a big job and much remains to be done. However, scientists are confident
that planned actions of all countries can eliminate pollution and achieve suc-cesses in
purifying air, water and soil and in safeguarding natural resources. At the same time one
must realize that social and political circumstances may stand in the way of further pro-
gress in this field.

2. Answer the questions:
1. What is this text about? 2. What is ecology? 3. How does water (air) become pollut-
ed? 4. Why is the problem of water pollution becoming a global problem?

3. Read and translate the following international words:
Global, resources, problem, ecology, proportion, era, territory, ocean, oceanic, Sit-
uation, atmosphere, process, climate, balance, experiment, social.

4. Read and translate the following words:

Environment, pollution, achieve, success, successful, successfully, purify, air, nat-
ural, however, job, remain, mankind, reach, special, especially, serious, throughout,
world, knowledge, advance, eliminate, purpose, scale, weather, essential, therefore, da-
ta, joint, measure, realize, circumstance.

5. Answer the questions according to the example:

What is one of the most important problems for mankind now? (the problem of
pollution and ecology).

The problem of pollution and ecology is one of the most important problems for
mankind now.
1. What problem is becoming a global problem? (the problem of air and water pollu-
tion). 2. What makes it possible to eliminate air and water pollution? (scientific
knowledge and technological advance, good will and large investments). 3. What are
scientists in industrially developed countries currently working on? (the theory of inter-
action of the atmospheric and oceanic global processes). 4. What factors are slowly
changing the global climate and water balance? (the growth of population, industrializa-
tion and use of resources). 5. What actions are necessary to take to deal successfully
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with the problem of protecting the environment throughout the world? (planning, devel-
oping international programs to study ecological data, joint efforts of scientists and spe-
cial public organizations).

6. Read and translate the following text without a dictionary:

It is difficult for mankind to predict changes in the environment accurately. It is
known that natural changes in weather and climate may have more catastrophic global
effects than human activity. But scientists are developing a new concept that can help
make such prediction more accurately. It is based on our understanding that the Earth is
an integral system. Its parts — oceans, atmosphere, land or life — cannot be understood
in isolation to predict changes in the most accurate way. Modern scientific and tech-
nologi-cal progress made it possible to use new technologies for that purpose. That sat-
ellites can control physical, chemical, biological and geological changes on a global
scale is well-known now. One must also know that the study of environmental problems
with the help of satellites is becoming international. Russia, the US, France, Japan,
Canada, India, China and Italy are planning to send their satellites in both polar and ge-
ostationary orbits.

7. Read and translate the text 2.

Text 2. LAST CHANCE FOR MOTHER EARTH?
(From Scientific American)

man’s intrusion upon nature - BTOp)KE€HHE YeJIOBEeKa B IPUPOITY
to intrude upon - Broprarscs

to violate the laws of nature - HapymaTs 3aKOHBI IPUPOJIBI
to destroy the balance - napymars paBHOBecue

to combat pollution - 6opoThcst ¢ 3arps3HeHueM aTMochepbl
to be faced with the problem of - crats nepen npodaemoit
environment - okpyskaromias cpenia

industrial waste - mpoMbIIIIEHHBIE OTXOIBI

to govern the process - ynpasisTh IpOIECCOM

to harm - mHaHocuTh yIepo

to be aware of the consequences - oco3HaBaTh MOCICACTBHS
radioactive fallout - pagnoakTuBHBIE OCamKH

to affect nature - BiusiTh Ha IPHEPOTY

to threaten - yrpoxatb

to contaminate the atmosphere - 3arpsi3asiTe atMochepy
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The U.S. environment is seriously threatened by the garbage of the economy. The
Apollo 10 astronauts could see Los Angeles as a smudge from 25000 miles in outer
space. What most Americans now breathe is closer to filth than to air. Americans know
pollution well. It is car-clogged streets and junk-filled landscape — their country’s visi-
ble decay.

California’s air pollution is already so bad that on many days Los Angelesschool
children are warned not to breathe too deeply because of heavy smog conditions.

The United States is far from alone in its pollution and waste. The smog is dense in
Tokyo. Some of Norway’s legendary fjords are awash with stinking industrial wastes.

Sections of the Rhine River which flows through the industrial Ruhr Valley to the
North Sea are so toxic that even hardy eels have difficulty surviving. In Sweden, not
long ago, black snow fell on the province of Smoland.

The earth has its own waste-disposal system, but it has limits. The winds that ven-
tilate the earth are only six miles high; toxic garbage can kill the tiny organisms that
normally clean rivers. Meanwhile, modern technology is pressuring nature with tens of
thousands of synthetic substances, many of which almost totally resist decay. This in-
cludes aluminum cans that do not rust, inorganic plastics that may last for decades,
floating oil that can change the thermal reflectivity of oceans and radioactive wastes
whose toxicity lingers for centuries.

Where do most of the pollutants end up? Probably in the oceans, which cover70
per cent of the globe and have vast powers of self-purification. Yet even the oceans can
absorb only so much filth; many scientists are worried about the effects on plankton —
passively floating plants and animals, which produce about one fifth of the earth’s oxy-
gen. Emerging now is the importance of the science of survival — ecology. Trying to
awaken a sense of urgency about the situation, ecologists sometimes do not hesitate to
predict the end of the world. Yet they hold out hope too.

Ecology is the study of how living organism and the nonliving environment func-
tion together as a whole, or ecosystem, in the biosphere — that extraordinarily thin
global envelope which sustains the only known life in the universe. Hundreds of mil-
lions years ago, plant life enriched the earth’s atmosphere to a life supporting mixture of
20 per cent oxygen, plus nitrogen, argon, carbon dioxide and water vapour. The mixture
has been maintained ever since by plants, animals and bacteria, which use and retain the
gases at equal rates. The result is a closed system, a bal-anced cycle, in which nothing is
wasted and everything counts.

The process is governed by distinct laws of life and balance. One is adaptation;
each species finds a precise niche in the ecosystem. Another law is the necessity of di-
versity: the more different species in an area, the less chance that any single type will
destroy the balance. Man has violated these laws — and endangered nature as well as
himself.
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A primitive community could harm only its own immediate environment. When it
ran out of food, it had to move on or perish. But a modern community can destroy its
land and still import food, thus possibly destroying ever more distant land without
knowing or caring. Technological man forgets that his pressure upon nature may pro-
voke revenge.

What most appalls ecologists is that technological man remains so ignorant of his
impact. Neither the politicians nor the physicists who developed the first atomic bomb
were fully aware of the consequences of radioactive fallout. The men who de-signed the
automobile did not foresee that its very success would turn cities into parking lots and
destroy greenery in favour of highways, all over the world.

Man'’s inadvertence has even upset the interior conditions of the earth. Wherever
huge dams are built the earth starts shuddering. The enormous weight of the wa-ter in
the reservoirs behind the dams puts a new stress on the subsurface strata. In conse-
guence the earth quivers.

If technology got man into this environment crisis ant pollution mess, surely tech-
nology can get him out of it again.

There is no lack of hopeful ideas for balancing the environment and the most en-
couraging today is the swell of public opinion. We are at least starting to combat gross
pollution. Even so, real solutions will be extremely difficult and expensive. ldeally, en-
tire environment should be subjected to computer analysis. Whole cities and industries
could measure their inputs and outputs via air, land and water. But this is a far-off
dream. Far more knowledge is needed.

Even the simplest ecosystem is so complex that the largest computer cannot fully
unravel it.

Technological man is bewitched by dangerous illusion that he can build bigger and
bigger industrial society with scant regard for the iron laws of nature. Pessimists argue
that only a catastrophe can change that attitude — too late. By contrast, the hopeful ecol-
ogist put their faith in man’s ability.

8. Read and translate the following words and word-combinations

Garbage, smudge, breathe, decay, synthetic substances, radioactive wastes, linger,
self-purification, filth, carbon dioxide, vapour, govern, species, violate, immediate envi-
ronment, subjected to computer analysis, bewitched.

9. Agree or disagree with the statements given below. Use the following phrases:

1. What most Americans now breathe is very clean air and they have no idea about pol-
lution.

2. Some other countries are faced with the same problem of pollution and waste as the
U.S.
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3. Modern technology does not affect nature in any way.

4. We needn’t worry about the resources of our environment for they are inexhaustible.
5. The oceans can absorb as much filth as necessary.

6. It is plants that help maintain the mixture of oxygen, nitrogen, carbon dioxide and
water vapour.

7. Ecology is a linguistic science.

8. Man has violated laws of nature and is going to pay for it.

9. When the primitive community ran out of food it perished.

10. The men who designed automobiles knew only too well that some day the automo-
biles would turn cities into parking lots and destroy all the greenery in them.

11. More attention ought to be paid to ecology.

12. We are actually ruining our own habitat.

13. It will be very difficult to balance the environment now.

14. Technical progress has greatly affected nature.

15. The big cities of today are not faced with any important problems such as traffic and
SO on.

16. A catastrophe is inevitable and there’s no solution to the problem.

10. Sum up discussion. Use the following phrases:

Summing it up... On the whole...

Summarizing the discussion /'d like to say that...

Model: The garbage of economy is a serious threat to our environment.

Summing it up 1'd like to say that the garbage of economy is a serious threat to our
environment.

. Pollution has grown into an urgent problem.
. Nature is being seriously damaged by civilization.
. Immediate measures must be taken to change the grave situation.
. Politicians and scientists must realize full well dangers we are faced with.
. The consequences of this violation of nature are hard to foretell.
. Measures must be taken to save the plankton of oceans.
. The problem of man and biosphere is very acute.
. Radioactive fallout must be strictly controlled.
. Computers must be of much help in solving the problem.
10. Technology will help man to get out of this critical situation.

© o NOo Ok W E

11. Comment upon the following problems.
1. Modern technology and its impact upon nature.
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2. The resources man has been using for centuries are not inexhaustible and there is an
urgent need for an efficient research into our environment.
3. How do you picture the development of science in ten years’ time

12. Dispute the problems given below. The group can be divided into two opposing
parties, each advocating their viewpoint.

Use the following phrases:

It must be admitted that...

My point is that...

It seems reasonable to assume...

1. There can hardly be any solution to the problem raised in the text. A catastrophe is
inevitable.

2. Big cities are now becoming self-defeating for their growth entails numerous in-
soluble problems. They ought not to be developed, renewed or replanned.

3. Nature is being destroyed by growing civilization. We can hardly stop or prevent it.

13. Read and translate the text 3.
Text 3.THE QUALITY OF ENVIRONMENT

emissions — BEIOPOCHI B aTMOCheEpy

pollutants— 3arps3Hstomue npuMecu

automobile exhausts — aBTOMOOHIIEHEIC BBIXJIOMHBIE Ta3bI
to expose to air pollution — moxBepraThcst BO3ICHCTBHIO BO3YIITHOTO 3arpsi3HEHHUS
portable water — nutbeBas Boja

water pipe network — ropockoit BooIpoBo.T

ferrous metallurgy — yepnast Mmetayprus

mechanical engineering industry — marmmHOCTpOCHHUE
non-ferrous metallurgy — riBeTHast MeTayuTyprus

eroded soil-spoaupoBanHas mo4YBa

degrading land— npuxopsiias B ynaaok mousa

coniferous forest — xBoitHebIit J1ec

Poisonous atmospheric emissions by Russia's industry were close to 32 m tons in
1991. Russia's European part accounts for nearly 65% of the country's industrial air pol-
lution. Automobile exhausts in Russian cities contaminated the air with anoth-er 21 m
tons of pollutants in 1990. Some 50 m people in Russia were breathing air with harmful
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content amounting to 10 MAC; over 60 m were exposed to air pollution of between 5
and 10 MAC. (Maximum admissible concentration).

In 1991 the water run-off of some southern rivers was decreasing at a progres-sive
rate, as a result of human economic activity. A lot of Russia's small rivers, most badly
affected by human activity throughout the last 10 or 15 years, were deteriorat-ing rapid-
ly. The quality of portable water in Russia is far from satisfactory. About a quarter of
municipal water pipe networks and one- third of industrial ones carry water which was
not properly purified. The most common water surface pollutants include petroleum
products, phenols, organic matter, copper and zinc compounds, etc. Surface water is
heavily polluted by ferrous and non-ferrous metallurgy, the coal, oil, 25gas, chemical
and petrochemical industries, farms, municipal drainage, etc. chemicals arc washed in
large quantities into rivers and lakes from adjacent areas. Livestock farms, pastries and
sown land are responsible for high content of biological and organic matters in water.

The ozone content in the atmosphere has been decreasing lately in high and medi-
um latitudes of the Northern Hemisphere. The ozone layer depletion is especial-ly fast
(10% in ten years) in the lower stratosphere, that is, at altitudes between 15 and 20 kil-
ometers.

Many small and detached fields were overgrown with woods and shrubs. Soils on
large areas were eroded, flooded or turned into marsh. Arid lands are degrading every-
where in Russia, giving way to deserts. Soils contaminated with heavy metallic iso-
topes, oil products and other toxic substances lay in rings dozen of kilometers wide
around big cities and centers of metallurgical, chemical petrochemical and me-chanical
engineering production.

The national timber wealth in standing trees totals 81.6 bn cubic meters. Over the
past 20 years, timber cutting and forest fires reduced the country's reserve of ripe wood
in coniferous forests by 8 bn cu meter, including by 3 bn cu m. over the past 5 years.

14. Read and translate the following international words:

Atmospheric, industry, automobile, progressive, economic, human, activity, satis-
factory, industrial, portable, products, phenols, zinc , metallurgy, chemical, ozone, bio-
logical, organic, stratosphere, eroded, isotope, toxic, petrochemical, production, reserve,
substance.

15. Practise the pronunciation of the following words:

Exhausts, content, admissible, throughout, deteriorating, purify, water surface,
quantify, adjacent, decrease, latitude, altitude, flooded, dessert, wealth, timber, reduce,
ripe, coniferous, include.
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16. Sum up a discussion. Use the following phrases:

Summing it up... On the whole...

Summarizing the discussion. I’1l like to say that...

Model: The garbage of the economy is a serious threat to our environment. Sum-
ming it up I’d like to say that the garbage of economy is a serious threat to our envi-
ronment.

1. The atmosphere, rivers, lakes and underground stores hold less than 1% of all fresh
water and this tiny amount has to provide the fresh water needed to support the Earth
population.

2. Fresh water is a precious resource and the increasing pollution of our rivers and lakes
Is a cause for alarm.

3. Industry often uses water for cooling processes sometimes discharging large quanti-
ties of warm water back into river.

4. Raising the temperature of the water lowers the level of dissolved oxygen and upsets
the balance of life in the water.

5. Contaminants in the soil can adversely impact the health of animals and hu-mans.

6. Everywhere in the world where people change a natural ecosystem into agriculture,
the land degrades.

7. Soil can degrade without actually eroding. It can lose its nutrients and soil biota.

8. Probably one of the most dangerous disasters that can be averted to a great extent is a
forest fire.

9. When out of control, forest can cause extensive damage not only the forest cover, but
also to human life and the environment.

17. Agree or disagree with the following statements given below.

1. Nature means simply what is around us.

2. We never know the world of water till the well is dry.

3. There are no passengers on Spaceship Earth. We are all crew.

4. We abuse land because we regard it as a commodity belonging to us. When we see
land as a community to which we belong we may begin to use it with love and respect.
5. There is enough oxygen in the water and in the atmosphere.

6. Rivers are not polluted, because factories don’t produce a lot of waste and don’t pour
it into rivers.

7. Economic advance is not the same thing as human progress.

8. Take care of the earth and she will take care of you.

9. The ozone layer in the atmosphere protects us from dangerous radiation.

10. Understanding of laws of nature does not mean that we are immune to their opera-
tions.
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11. The universe is not required to be in perfect harmony with human ambition.

12. Man is a complex being: he makes deserts bloom and lakes die.

13. In its broadest ecological context, economic development is the development of
more intensive ways of exploiting the natural environment. Give the examples.

14. The system of nature of which man is a part tends to be self-balancing, self-
adjusting, self-cleaning. Not so with technology.

18. Comment upon the following problems.

1. In efficiency of timber use Russia lags far behind other countries.
2. Over 80% of timber in Russia is logged in clear cutting.

3. Fortunately there are many ways to reduce erosion.

19. Fill in the blanks with the following words and word-combinations and trans-
late the text 3.

Careful, to say nothing of, in addition, oil, urbanization, to result in, according to,
growth of industry, contamination, crude oil, harmful, laundry, poisonous waterways,
due to, catastrophe, substances, discharging, depredations, tons.

There are many causes of water pollution which may be classified into four main
categories

1. pollution from chemicals, 2. pollution from solids, 3. pollution from radio-active
wastes, 4. pollution from living matter.

Text 3. WATER POLLUTION

Immense urbanization — xooccaibHBIN POCT TOPOJIOB.

contamination of water from fertilizers — 3arpsisHeHue Bobl yI00OpEeHUSIMHU.
tons of detergents — moromue cpencraa.

crude oil — HeounrieHHast cbipas HEPTh.

refuse — oTxopL.

to make worse — yxyamiaTh.

to bring about degradation — mpuBoIUTH K IErpagaiuu.

heavy expenditures - 3HaYMTEIbLHBIC PACXOIBI.

mass campaign — MaccoBast KOMITaHHSI.

sad statistics — HeyTeIIUTENIbHBIC JAHHBIC CTATUCTHKH

The first two causes are perhaps more dangerous than the others due to the tremen-
dous _ and the immense___ in large cities. Pollution from chemicals and solids
includes of water from fertilizes and pesticides, acids, alkalis, mercury and cad-
mium (i.e. from heavy metals) which are widely used in industry __ detergents from
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washing are also dumped into the water. The above-mentioned are ex-
tremely for the living matter and once found in water in large quantities they
Kill everything and turn our rivers into . A remarkable illustration of such pollu-
tion is the Thames in England and the Rhine in Europe - up until recently there was no
fish in these two rivers.

The banks of these rivers and many others represent a sad picture of cans, plastic
containers, paper and refuse. Furthermore man not only pollutes water in the rivers and
lakes, but he also pollutes seas and oceans as well. Let us take for example oil from

tankers and supertankers. As we know each supertanker is capable of carrying
hundreds upon thousands of . Sea water is used to clean the tankers after
and to make things still worse almost every year  sad statistics there occurs at least
one shipwreck in the sea bad weather conditions, faulty navigation aids, ground-
ing, etc. This tremendous contamination of sea and the sea shore too. One of
the vivid examples of such a disaster was the wreckage of the supertanker TORREY
CANYON in the English Channel. Not only the sea but the beautiful beaches in Eng-
land and in France were covered with oil.

This brought about huge losses of sea birds and animals __ the heavy
expenditures by the French and British governments in a mass clean-up campaign.

We should remember that we are all passengers aboard the ship “Earth”. We must
be more and must do everything to protect our beautiful planet from
the of man, i.e. ourselves.

20. Read and translate the following international words:

Urbanization, classify, chemicals, radioactive, pesticides, mercury, cadmium,
ocean, heavy metals, contamination, illustration, result, substances, tons, supertanker,
passengers, protect, campaign.

21. Practise the pronunciation of the following words:

Cause, dangerous, tremendous, immense, fertilizer, detergent, above-mentioned,
dump, quantity, turn into, discharging, remarkable, poisonous, occur, due to, ship-wreck,
refuse, wreckage, faulty, furthermore, laundry, according to, loss, worse, beautiful.

22. Read the text and give English equivalents to the following Russian words and
word-combinations:

BypHbIil TPOMBILIIEHHBIA POCT, B COOTBETCTBUU C, PA3JIETUTh HA, OBITOBBIE OTXO-
Abl, IMHUPOKO IIPUMCHATLCAI, B OO0JIBIINX KOJIMYCCTBAX, IIPCBPATUTL B, 10 HCIABHCTO
BPCMCHH, 3aI'PA3HUTL MOPSA U OKCAHbI, IIPOUCXOONUTh, IIPUBOJNTL K, BbI3bIBATH, KOJIOC-
CaJIbHBINA POCT TOPOAOB, TOHHBI MOIOIIUX CPEJCTB, Chipasi He(PTh, OTXO/bI, 3aTPA3HEHUE
BOJbI, 3BHAUYUTCIBHLIC PACXOJAbI ITPABUTCIILCTB, YXYAIIATD, ruoein MOPCKHUX IITHI U KN~

BOTHBIX, HCYTCINUTCIIbHBIC JAHHBIC CTATUCTUKHU, MAaCCOBasl KOMIIaAHH.
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23. Agree or disagree with the statements given below. Use the following phrases:
That’s right
Idon’t think so
Exactly
You’re wrong there
| fully agree with you
Just the reverse
1. The causes of water pollution may be classified into two main categories pollution
from solids and pollution from living matter.
2. Pollution from chemicals is unknown to large cities inhabitants.
3. Chemicals and solids contaminate water.
4. Fertilizers and pesticides are seldom used in industry.
5. The above-mentioned substances including acids, mercury and cadmium Kkill every-
thing.
6. The Thames in England and the Rhine in Europe bound in fish.
7. Sea water is never used to clean the tankers after discharging.
8. The shipwrecks occur due to bad weather conditions, faulty navigation aids.
9. Sea catastrophes do not cause tremendous contamination of sea and the sea shore
10. The supertanker Torrey Canyon catastrophe brought about losses of sea birds and
animals.
11. Water pollution doesn’t affect people’s health.
12. We do everything to protect our planet.

24. Sum up a discussion. Use the following phrases:
Summing it up...
On the whole ...
Summarizing the discussion...
1'd like to say that...

1. Powerful purifying systems are urgently needed in Russia.

2. Water contamination has grown into a serious problem.

3. Oil transporters should meet the ecological safety requirements.

4. Water pollution is inevitable in big cities.

5. Contamination from chemicals could hardly be avoided today.

6. The problem of biosphere is very acute.

7. Ecological education of individuals and preventive measures can do more than penal-
ties of the violators.

8. Cars make the human life dependable, thus aggravating the hard ecological situation
in small and big cities.

9. Water transport is harmful for sea nature.
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25. Comment upon the following problems:

1. Nature is threatened by technological progress.

2. Human mankind acidified lakes and streams and they can’t support fish, wildlife,
plants or insects.

3. Acid rain is killing forests.

4. Water contamination could lead to shortage of safe drinking water.

5. Civilization has upset nature’s sensitive equilibrium polluting rivers and oceans with
industrial wastes.

6. Computers project that between now and the year 2030 sea levels would rise by sev-
eral metres, flooding coastal area and ruining vast tracts of farmland.

26. Dispute the problems given below. The group can be divided into two opposing
parties, each advocating their viewpoint. Use the following phrases:

It must be admitted that ...

My point is that...

It seems reasonable to assume...
1. We are obliged to remove factories and plants from cities, redesign and modify pu-
rifying systems for cleaning and trapping harmful substances.
2. We must review our wasteful, careless ways of life, we must consume less, recycle
more, conserve wildlife and nature.
3. We should act according to the dictum «think locally, think globally, act locally».
4. We are obliged to protect and increase the greenery.
5. 159 countries — members of the UNO hold conferences and set up environmental re-
search centres.
6. The 5th of June is proclaimed the World Environmental Day by the UNO and is cele-
brated every year.

Unit 3
ENERGY SOURCES AND PROBLEMS OF SURVIVAL IN POST-
INDUSTRIAL SOCIETY

1. Read and translate the text.
Text 1. ENERGY SOURCES

ancestor - npenox
trend - renneHus
rate of consumption — Temn moTpeOaCHUS
finite - koHeuHsIHA
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exploitable — nckomaemblii; 10OBIBacMBbIi

sharp - pe3kuii

beneficial — 6maronpusTHBI, MONE3HBIN

in the long run — B koHEYHOM cUeTe

discourage — 31. HE TOOMIPSITH

waste — 6ecrosie3Hast Tparta (JIeHer)

to seek - uckartp

initially - mepBonauansHO

the former - the latter — mepBsIii (M3 YIIOMSHYTHIX) — BTOPO# (M3 YIOMSHYTBIX )
nuclear - smepHbIi

ultimately — B xoneuHom cuere

derive — 311. moyy4aTh, U3BIIEKATh

availability - nocrymuaocts

unlikely - manoBeposiTHO

to contribute — coxelicTBOBaTh, CIIOCOOCTBOBATH
IN @ SeNse — B KaKOM TO CMBICTIC

prohibitively — negomyctumo

In technologically advanced societies, the enormous consumption of energy per
head is one aspect of the ever-increasing pressure man is placing on his environment.
Early industrial man used three times as much energy as his agricultural ancestor; mod-
ern man is using three times as much as his industrial ancestor. If present trends contin-
ue, the rate of consumption will have tripled again by the end of the century. The prob-
lem lies in the fact that most of our current energy sources are finite. The hard truth is
that a day will come when there is little or no exploitable coal, oil or natural gas any-
where. The sharp rise in the price of oil over the last decade has been unpleasant for
many parts of the world but in the long run it is beneficial, partly because it discourages
waste and partly because it has forced many nations to seek ways of developing better
and more permanent sources of energy.

Energy sources may initially be divided into two kinds: non-renewable (i.e. finite)
and renewable. The former group includes coal, oil, gas and, in the long run, nuclear;
the latter hydropower, solar power and wind power. The energy from all these sources
ultimately derives from the sun. There is a further source — geothermal — which depends
on the earth’s own heat. In practice this may be classed as nonrenewable as it is exploit-
able in only a few places and even there is limited.

Energy sources may be compared from several points of view:

a) renewability.

b) availability. Some energy sources may be excellent from some points of view
but unlikely to contribute much at any time because of their limited geographical avail-

ability.
23



c) cost and efficiency. Some sources may be cheap but highly inefficient, even to a
point where they are not practicable. Coal, for instance, though certainly practicable and
comparatively cheap, is not very efficient (the efficiency even of a modern power sta-
tion is only 35%). Geothermal sources, though in a sense free, would, in order to be
maintained, end up by using more energy than they produced. Others, like oil, may be
comparatively efficient but are in da nger of becoming prohibitively expensive.

2. Answer the following questions:

a) What are these trends, mentioned in paragraphl1?

1. What has forced many nations to seek ways of developing better and more
permanent sources of energy?

2. What are non-renewable sources of energy?

3. What source of energy is comparatively cheap, but not very efficient?

4. What source of energy is highly exploitable, but becoming prohibitively expensive?
b) 1. Is your home heated in winter and, if so, how? How is your food cooked?

2. Which kinds of fuel are used in your country to make electricity for industry and the
home?

3. Are there any problems or difficulties in getting enough energy or paying for it?

4. Do you think the situation will have changed much in a hundred years’ time and, if
so, why?

3. Read and translate the following international words:

Electricity, civilization, economic and social progress, transformer, universal,
electrometallurgy, cable, specific, machine, photocopying machine, radar, Paris, gen-
erator, battery, lamp, dynamo, indicator, nation, energy, service, laser, compact.

4. Read and translate the following words:

Imagine, turn, daily, completely, power, appearance, gear, pulley, whole, range,
device, source, century, design, since, consumption, double, health, reduce, beam,
advantages, clean, regulated, generate, human, latest.

5. Read and translate the text.

Text2. ELECTRICITY

application — npuMenenue

longstanding - goarocpouHsrit

power cables- cumoBeie Kabenu

transmission shafts — TpancMuCCHOHHBIC BaJIbI
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gear wheels — 3y0uaTthie koseca

belts and pulleys — pemuu u 610KH

time and labour-saving appliances — anexTponpuOOpsl, SKOHOMSIIHE BpEMs H TPY.
dynamos and induction motors — nuHAMO ¥ HHIYKIIMOHHBIE MOTOPBI

consumption — morpebiaeHue

per capita — Ha 4JeoBeKka, Ha YNy HACEJICHUS

by-products — mo6o4yHbIe TPOAYKTHI

truly — moucrune

It is impossible to imagine our civilization without electricity: economic and so-
cial progress will be turned to the past and our daily lives completely transformed.

Electrical power has become universal. Thousands of applications of electricity
such as lighting, electrochemistry and electrometallurgy are longstanding and u
nquestionable.

With the appearance of the electrical motor, power cables replaced transmission
shafts, gear wheels, belts and pulleys in the 19-th century workshops. And in the home a
whole range of various time and labour-saving appliances have become a part of our
everyday lives.

Other devices are based on specific properties of electricity: electrostatics in the
case of photocopying machine and electro magnetism in the case of radar and television.
These applications have made electricity most widely used.

The first industrial application was in the silver workshops in Paris. The generator
— a new compact source of electricity — was also developed there. The generator re-
placed the batteries and other devices that had been used before.

Electric lighting came into wide use at the end of the last century with the deve
lopment of the electric lamp by Thomas Edison. Then the transformer was invented, the
first electric lines and networks were set up, dynamos and induction motors were de-
signed.

Since the beginning of the 20th century the successful development of electricity
has begun throughout the industrial world. The consumption of electricity has doubled
every ten years.

Today consumption of electricity per capita is an indicator of the state of devel-
opment and economic health of a nation. Electricity has replaced other sources of ener-
gy as it has been realized that it offers improved service and reduced cost.

One of the greatest advantages of electricity is that it is clean, easily-
regulated and generates no by-products. Applications of electricity now cover all fields
of human activity from house washing machines to the latest laser devices. Electricity is
the efficient source of some of the most recent technological advances such as the laser
and electron beams. Truly electricity provides mankind with the energy of the future.
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5. Answer the questions:

1. What is this text about? 2. What is electricity? (a source of electric power used in
every day life and industry) 3. What are the sources of electricity? (batteries, generators,
electric motors and other devices). 4. What industrial applications of electricity do you
know? (lasers and electronic devices) 5. What home applications of electricity do you
know? (lighting, heating, radio, television, video, computers and many others) 6.
Where was the generator developed? 7. Who invented the electric lamp? 8. What are the
advantages of electricity (cleanness, easy regulation, no by products, low cost, improved
service) 9. Can you imagine our life without electricity? Why?

6. Fill in the blanks with the words given above.

Electricity, increase, consumers, power, use, generation, reduce, consumption, far
users, application, provide, sources, energy, light

We hear so much these days of local problems of electricity (1) ... Many (2) ... are
taking steps to (3) ... their electricity (4) ... This is as a result of the recent (5) ... in elec-
tricity tariffs for (6) ... Weshould all try to (7) ... less (8) ..., by insulating our houses,
turning off the (9) ... when leaving a room and using less hot water.We must try to de-
velop alternative (10) ... of energy to (11) ... electricity for domestic and industrial (12)
... It is known that nuclear power comes to the consumer as electricity, which is clean
and convenient form of (13) ... Although nuclear (14) ... stations are large, they can be
built (15) ... from places where people live.

7. Find the subjects and predicates in the following sentences:

1. That electricity is clean and easily-regulated is its great advantage. 2. The important
fact is that electricity offers improved service at reduced cost. 3. That the two scientists
Lodygyn and Yablochkov were the first in Russia to work in the field of electrical engi-
neering is well-known. 4. One of the main advantages of electricity is that it does not
pollute the environment. 5. The indicator of nation development is how much electricity
Is consumed per capita. 6. What has been and is being done in environment protection
cannot be measured by yesterday's standards.

8. Read the text and speak about the most promising sources of energy.
Text 3. NON-TRADITIONAL RENEWABLE SOURCES OF ENERGY

renewable - B0300HOBIIsIEMBIit
support - noanep;KUBaTh
consumption - motpebieHue
unlimited - HeorpaHUYCHHBIH
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that is why — moaromy

solar power - coiHe4Hast SHEpTrHs

thermal power station - TerutosanexTpocranius
water steam — BoasiHOU map

closed cycle — 3aMKHYTBII TTUKIT

It is known that much is being done in the world today for the development of non-
traditional sources of energy. Without them the Earth cannot support its present popula-
tion of 5 billion people and probably 8 billion people in the 21-st century.

Now we are using traditional power sources, that is, oil, natural gas, coal and water
power with the consumption of more than 50 billion barrels per year. It is evident that
these sources are not unlimited.

That is why it is so important to use such renewable sources of energy as the sun,
wind, geothermal energy and others. Research is being carried out in these fields.

One of the most promising researches is the development of power stations-with
direct transformation of solar energy into electricity on the basis of photo-effect. It was
Russia that was the first in the world to develop and test a photoelectric battery
of 32,000 volts and effective area of only 0,5 sg.m., which made it possible to concen-
trate solar radiation. This idea is now being intensively developed in many countries.

However, the efficiency of a solar power station is considerably reduced because
of the limited time of its work during the year. But it is possible to improve the efficien-
cy of solar power stations by de veloping different combinations of solar power stations
and traditional ones — thermal, atomic and hydraulic. Today some engineers are work-
ing at the problem of developing electric power stations with the use of a thermal-
chemical cycle. It will operate on products of the transformation of solar energy, where-
as the «solar» chemical reactor uses CO2 and water steam of the thermal power station.
The result is that we have a closed cycle.

In Kamchatka there are geothermal power stations operating on hot water-steam
mixture from the depths of about a kilometre. In some projects water will be heated by
the warmth of mountains at a depth of four—five km.

It is planned that plants working on the energy of the solar heat provided by the
sun will be built on a larger scale.

That different wind energy plants are being developed is also well- known. These
energy plants can be small (of several kilowatts) and large powerful systems.

It is important that all these advances in developing new sources of energy and
improving the old ones help to solve the en ergy problem as a whole and they do not
have negative effects on the environment.

9. Answer the questions:
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Why is it important to use renewable sources of energy?

What country was the first in the world to develop and test a photoelectric bat tery?
What is the most promising source of energy?

Is it possible to improve the efficiency of solar power stations?

What problem are some engineers working at today?

a s wnNE

10. Summarize the content of the text. Use the phrases:
The text provides information on...

The paper defines the phenomenon of ...

An attempt is made to...

The text points out...

Text 4. NUCLEAR POWER? WELL, YES

Nuclear power — sinepHast (aTOMHas1) SHEpreTHKA
Nuclear reactor — sigepHbIii (aTOMHBIH) peakTop
Energy demand - snepromorpetiienne

Fossil fuel — mpupoaHoe (MCKOIIaeMoe) TOILTUBO

Although nuclear reactors have generated electricity commercially for more than
40 years and nearly 400 now in operation, two major accidents — in the US in 1979 and
Chernobyl in the USSR in 1986 — have put the industry under a radioactive cloud. In
the popular imagination, reactors are nuclear bombs; even if they don’t explode, they go
on accumulating waste that will finally cause a global catastrophe.

As a result, an energy source once considered as the fuel of the future be-
came questionable. But not everywhere. Nuclear power provides nearly a quarter of the
electricity generated in the industrialized Western world by the 24 - member countries
of the Organization for Economic Cooperation and Development. In France more than
76 % of electric power is nuclear-generated, in Belgium — 62 %, Sweden — 50 %, Ger-
many, Switzer land, Spain and Fin land come in at one third, Japan — a little less; Brit-
ain, the US and Canada —under 20 %. Some countries have no nuclear power plants at
all and don't want any.

Not only have the strong emotions of fear worked against nuclear power. Energy
demand grew more slowly than expected in the past decade. Prices of oil and coal have
reduced. However, energy prices can rise. Moreover, supplies of fossil fuel are limited,
while energy needs and tide can’t meet the increasing requirements. Besides, nuclear
power doesn’t add to global warming.

All these causes the people to believe that the world can’t live and work without
nuclear power.
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11. Answer the questions:

1. What is the text about?

2. What are nuclear reactors?

3. Why do people believe that world can’t live and work without nuclear power?

12. Comment upon the following problems:

1. Nuclear reactors are nuclear bombs.

2. An energy source once considered as the fuel of the future became questionable.
3. Energy demand grew more slowly than expected in the past decade.

13. Read and translate the text:
Text 5. POWER ENGINEERING

power engineering —sHepreTuka

electrical engineering - anekTpoTeXHUKA

electric power transmission — nepeada 3JIeKTPOIHEPTUH
power conversion - npeoopazoBaHKUE IICKTPOIHEPTUN
control systems — cuctemsl yrpaBiacHHUs

power grid — siekTpoceTh

three-phase electric power — tpexdasHas sneKTpudecKas SHEPTHsI
alternating current — mepeMeHHBIN TOK

single-phase electric power — ogHoda3Has 3eKTpOIHEOT U
induction motors — acHHXPOHHBIC JICKTPOABUTATEIIH
power 10ss — moTeps sHEpPruu

electrical substations — sekTpudecKkue MoACTaHIUN

Power engineering is the subfield of electrical engineering that deals with power
systems, specifically electric power generation, electric power transmissionand elec-
tric power distribution, power conversion, and electromechanical devices. Out of ne-
cessity, power engineers also rely heavily on the theory of control systems. A power
engineer supervises, operates, and maintains machinery and boilers that provide heat,
power, refrigeration, and other utility services to heavy industry and large building
complexes.

Power engineering was one of the earliest fields to be exploited in electrical engi-
neering. Early problems solved by engineers include efficient and safe distribution of
electric power.

Power Engineering deals with the generation, transmission and distribution of elec-
tricity as well as the design of a range of related devices. These include transformers,

electric generators, electric motors and power electronics.
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In many regions of the world, governments maintain an electrical network that
connects a variety of electric generators together with users of their power. This net-
work is called a power grid. Users purchase electricity from the grid avoiding the costly
exercise of having to generate their own. Power engineers may work on the design and
maintenance of the power grid as well as the power systems that connect to it. Such sys-
tems are called on -grid power systems and may supply the grid with additional power,
draw power from the grid or do both.

Power engineers may also work on systems that do not connect to the grid.
These systems are called off-grid power systems and may be used in preference to on-
grid systems for a variety of reasons. For example, in remote locations it may be
cheaper for a mine to generate its own power rather than pay for connection to the grid
and in most mobile applications connection to the grid is simply not practical.

Today, most grids adopt three-phase electric power with an alternating current.
This choice can be partly attributed to the ease with which this type of power can be
generated, transformed and used. Often (especially in the USA), the power is split be-
fore it reaches residential customers whose low-power appliances rely upon singlephase
electric power. However, many larger industries and organizations still prefer to receive
the three-phase power directly because it can be used to drive highly efficient electric
motors such as three-phase induction motors.

Transformers play an important role in power transmission because they allow
power to be converted to and from higher voltages. This is important because higher
voltages suffer less power loss during transmission. This is because higher voltages al-
low for lower current to deliver the same amount of power as power is the product of
the two. Thus, as the voltage steps up, the current steps down. It is the current flowing
through the components that result in both the losses and the subsequent heating.
These losses, appearing in the form of heat, are equal to the current squared times the
electrical resistance through which the current flows.

For these reasons, electrical substations exist throughout power grids to convert
power to higher voltages before transmission and to lower voltages suitable forappli-
ances after transmission.

Power engineering is usually broken into three parts:

Generation is converting other forms of power into electrical power. The sources
of power include fossil fuels such as coal and natural gas, hydropower, nuclear power,
solar power, wind power and other forms.

Transmission includes moving power over somewhat long distances, from a
power station to near where it is used. Transmission involves high voltages, almost al-
ways higher than voltage at which the power is either generated or used. Transmission
also includes connecting together power systems owned by various companies and per-
haps in different states or countries. Transmission includes long medium and short lines.
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Distribution involves taking power from the transmission system to end users,
converting it to voltages at which it is ultimately required. There are different levels of
voltage for power distribution.

14. Answer the questions:

What does power engineering deal with?

What is the history of power engineering?

What components of power engineering do you know?

Is it possible to work on systems that do not connect to the grid?
Why do transformers play an important role in power transmission?

o e

15. Find the English equivalents for the following phrases in the text:

DHEPreTUYeCKue CHUCTEMbI, BBIPAOOTKA DJIEKTPUYECKONW SHEPIUH; TEOPUS] CUCTEM
yIPAaBJICHUS; YIPABISATH 000PY/IOBAaHUEM; PACIIPEICICHUE DJIECKTPOIHEPTUU; IICKTPU-
YECKHUE CETH; pa3HOOOpa3HbIE SJIEKTPOTrEHEPATOPHI; MPE0oOPA30BHIBATH YHEPTHIO; DIICK-
TPUYECKOE COMNPOTUBIICHUE; TUJIPOIHEPTETHKA;, COJIHEYHAs SHEPTrus; SHEPrUSBETPA;
siepHasi (aTOMHas) SHEpreTrKa; MPOMEXYTOUHas CTaausl (CTYIEHb); KOHEYHBIM MOTpe-
ouTenb.

16. Summarize the content of the text. Use the phrases:
The text deals with the problem of ...

The text describes...

The text gives a detailed description of ...

Unit4
MASS MEDIA AND THEIR ROLE IN CONTEMPORARY SOCIETY

1. Read and translate the following international words:

Politics, communication, process, individual, group, term, technical, type, publica-
tion, classify, electronically, function, specific, totalitarian, democratic, electorate, idea,
contrast, rehabilitation, paralyze, focus, idealize.

2. Practise the pronunciation of the following words:

Lament, among, citizen, government, heterogeneous, disperse, audience, circula-
tion, relative, population, through, target, entertainment, interpreting, influence, agenda,
socialize, moreover, official, accountable, dual, capability, view, although, prominent,
particularly, doggedly, resignation, award-winning, severely, wounded.
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3. Read the text and give English equivalents to the following Russian words and
word combinations:

OObruHas xanoba, HE JIAJAT, IJIS TOTO, YTOOBI KUTh MUPHO, Tepeaavya napopma-
UHU, OT OJHOI'0 YCJIOBCKA, PASHOPOJAHASA ayaAUTOPHA, )KUBYIIAA B PAa3HbIX MCCTaX, OC-
HOBHBIC TIPUMEPBI, TUPAXH, OOBIYHO, CPEACTBA BEIIAHUSA, MJIS IICJIEBOIO OOIICHUS,
CMU, zapabatbiBaTh ACHBIH, TTIABHBIM 00pa30M, pa3BIeKaTEIbHBIE MEPONIPUITHUS, BIIU-
AHHUE Ha O6HI€CTBCHHOG MHCHUC, q)OpMI/IpOBaTB [JIaH pa6OTI>I, 3HAKOMUTL I'paKIaH C
MMOJIMTUYECKOM KU3HBHO, CHOCO6CTBOB&TL, OTBETCTBEHHBIN 3a CBOU I[CﬁCTBPISI, 3aM€CT-
HLIﬁ, KI/IHO(i)I/IJII)MI)I, HanOoJIee CUJIbHBIE ITOJIUTUUYECKHE nacu, ¢ ynopcrsom pa306naqa-
71, IepeHec 0OJIE3HEHHYIO peaOUIUTAITHIO, TIPEBPATHIICS.

4. Read and translate the text:
Text 1. PEOPLE, GOVERNMENT AND COMMUNICATIONS

lament - sxanoba

to get along — maguTk, )KUTH MEPHO
heterogeneous — pa3HOPOIHBIN, PA3THYHBINA
disperse — paccenBaThCs

technical device — Texarueckoe ycTporucTBO, IPUOOP
circulation —tupax

relative t0 — oTHOCUTENBHO, KacaTeabHO
broadcast media — cpeacTBa Beranus

targeted - meseHanpaBICHHBIH

entertainment — pasBiiekaTeIbHOE MEPOIIPUSATHUE
agenda — moBecTKa [IHs, IJIaH IEHCTBHIM
promoting — ciocoOCTBYIOITHIA

to be responsible to — oTBeTcTBEHHBIH 3a YTO-TKOO
moreover —0oJiee Toro

electorate - u3duparenu

accountable for — oTBeTCTBEHHBIH, TOAOTUYCTHBIN
VOter — roJiocyromuii, u3oupareib

capability - cnocoOHOCTB

reflect — orpaxkars

shape - hopmupoBaTh

prominent - 3aMeTHBI#

motion pictures — kuHOQUIBM

CONvey — HeCTH, coiepkaTh (MHPOPMAILIHIO)
doggedly — ynpsmo, ymopHo
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eXpose - pazobiayaTh
resignation — yxo B OTCTaBKY
paramilitary - BoeHH3UPOBaHHBIH
seamy — 31. IpsA3HbIN

«We never talk anymore» is a common lament among people who are living to-
gether but not getting along very well. In politics, too, citizens and their government
need to communicate in order to get along well. Communication is the process of
transmitting information from one individual or group to another. Mass communication
Is the process by which individuals or groups transmit information to large, heterogene-
ous, and widely dispersed audiences. The term mass media refers to the technical de-
vices employed in mass communication. The mass media are commonly divided into
two types:

1. Print media communicate information through the publication of written words
and pictures. Prime examples of print media are daily newspapers and popular maga-
zines. Because books seldom have very large circulations relative to the population,
they are not typically classified as a mass medium.

2. Broadcast media communicate information electronically through sounds or
sights. Prime examples of broadcast media are radio and television. Although the tele-
phone also transmits sounds, it is usually used for more targeted communications and so
is not typically included within the mass media.

The mass media are in business to make money, which they do mainly by selling
advertising through their major function, entertainment. We are more interested in the
five specific functions the mass media serve the political system: reporting the news,
interpreting the news, influencing citizens' opinions, setting the agenda for government
action, and socializing citizens about politics.

Our special focus is on the role of the mass media in promoting communication
from a government to its citizens and from citizens to their government. In totalitarian
governments, information flows more freely in one direction (from government to peo-
ple) than in the other. In democratic governments, information must flow freely in both
directions; a democratic government can be responsible to public opinion only if its citi-
zens can make their opinions known. Moreover, the electorate can hold government of-
ficials accountable for their actions only if voters know what their government has
done, is doing, and plans to do. Because the mass media provide the major channels for
this two-way flow of information, they have dual capability of reflecting and shaping
our political views.

Although this text concentrates on political uses of the four most prominent mass
media - newspapers, magazines, radio, and television - you should understand that polit-
ical content can also be transmitted through other mass media, such as recording and
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motion pictures. Rock actors like Peter Gabriel and U2 often express political ideas in
their music.

And motion pictures often convey particularly intense political messages. In the
1976 film All the President's Men, Dustin Hoffman and Robert Redford played Carl
Bernstein and Bob Woodward, the two Washington Post reporters who doggedly ex-
posed the Watergate scandal in a series of articles that led to President Richard Nixon's
resignation in 1974. This motion picture dramatized a seamy side of political life that
contrasted sharply with an idealized view of the presidency. In his series of "Rambo"
films Sylvester Stallone played a paramilitary superhero that solved difficult interna-
tional problems through combat. In contrast, the award-winning Born on the Fourth of
July starred Tom Cruise in the real-life story of Ron Kovic, who enlisted in the marines
and was severely wounded in Vietnam. Paralyzed from the waist down, he underwent
painful rehabilitation and turned into an antiwar-activist. This film presents a very dif-
ferent view of fighting.

5. Answer the questions:

1. What is the difference between ‘communication’ and 'mass communication?'
2. What types are the mass media divided into?

3. What are the mass media main functions?

4. What conveys particularly intense political messages?

6. Choose the right variant:

2.1. Communication is

a) speaking on the telephone

b) the transmitting information from one to another object
¢) individuals transmit information to large audience

d) a device for transmitting information

2.2. The mass media are commonly divided into ...... types.
a) three

b) five

c)four

d) two

2.3. Which doesn't refer to the print media?
a) books

b) magazines

c)newspapers

d) posters
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2.4. Telephone isn't typically included within the mass media because
a) the quality of the sound is bad

b) radio and television are more interesting for audiences

c) it doesn't transmit information through sounds or sights

d) it is commonly used for more specific communications

2.5. The mass media make money by

a) selling valuable information

b) interpreting the news

¢) selling advertising through entertainment
d) reporting the news

2.6. Mass media reflect and shape our political views because
a) they are responsible to public opinion

b) they provide the major channels for two-way flow

c) they report topical news

d) they concentrate on political issues

7. Read and translate the text:
Text 2. THE MASS MEDIA

The mass media transmit information to large, heterogeneous, and widely dis-
persed audiences through print and broadcasts. The main function of the mass media is
entertainment, but the media also perform the political functions of reporting news, in-
terpreting news, influencing citizens’ opinions, setting the political agenda, and socializ-
Ing citizens about politics.

The mass media in many countries are privately owned and in business to make
money, which they do mainly by selling space or air time to advertisers. Both print and
electronic media determine which events are newsworthy, a determination made on the
basis of audience appeal. The rise of mass-circulation newspapers in the 1830s pro-
duced a politically independent press in the United States and Europe. In their aggres-
sive competition for readers, those newspapers often engaged in sensational reporting, a
charge sometimes leveled at today's media.

The broadcast media operate under technical, ownership, and content regulations
set by the government, which tend to promote the equal treatment of political contests
on radio and television more than in newspapers and news magazines.

The major media maintain staffs of professional journalists in major cities across
the world. All professional journalists recognize rules for citing sources that guide their

35



reporting. What actually gets reported in the media depends on the media's gatekeepers,
the publishers and editors.

Although more people today get more news from television than newspapers,
newspapers usually do a more thorough job of informing the public about politics. De-
spite heavy exposure to news in the print and electronic media, the ability of most peo-
ple to retain much political information is shockingly low-and less than it was in the
mid-1960s. It appears that the problem is not with the media’s inability to supply quality
news coverage, but the lack of demand for it by the public.The role of the news media
may be more important for affecting interactions among attentive policy elites than in
influencing public opinion.

The media's elite including reporters from the major television networks tend to be
more liberal than the public.

From the standpoint of majoritarian democracy, one of the most important effects
of the media is to facilitate communications from the people to the government through
the reporting of public opinion polls. The media zealously defend the freedom of the
press, even to the point of encouraging disorder through criticism of the government
and the granting of extensive publicity to violent protests, terrorist acts, and other
threats to order.

8. Develop the following ideas:

1. The message of an article or a TV programme is more important than the form.

2. The media zealously defend the freedom of the press.

3. The media’s elite tend to be more liberal than the public.

4. To facilitate communications from the people to the government is one of the most
important effects of the media in democratic countries.

9. Additional questions:
1.What electronic media are of importance nowadays?
2. What helps newspaper publishers to win the competition for readers?

10. Read and translate the text:
Text 3. THE INTERNET

The Internet is a magnificent global network with millions and millions of comput-
ers and people connected to one another where each day people worldwide exchange an
immeasurable amount of information, electronic mail, news, resources and, more im-
portant, ideas.
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It has grown at a surprising rate. Almost everyone has heard about it and an in-
creasing number of people use it regularly. The current estimate is that over 70 million
people are connected, in some way, to the Internet — whether they know it or not.

With a few touches at a keyboard a person can get access to materials in almost
everywhere. One can have access to full-text newspapers, magazines, journals, refer-
ence works, and even books. The Web is one of the best resources for up-to-date infor-
mation. It is a hypertext-based system by which you can navigate through the Internet.
Hypertext is the text that contains links to other documents. A special program known
as «browser» can help you find news, pictures, virtual museums, electronic magazines,
etc. and print Web pages. You can also click on keywords or buttons that take you to
other pages or other Web sites. This is possible because browsers understand hypertext
markup language or code, a set of comands to indicate how a Web page is formatted
and displayed.

Internet Video conferencing programs enable users to talk to and see each other,
exchange textual and graphical information, and collaborate.

Internet TV sets allow you to surf the Web and have e-mail while you are watching
TV, or vice versa. Imagine - watching a film on TV and simultaneously accessing a Web
site where you get information on the actors of the film. The next generation of Internet-
enabled televisions will incorporate a smart-card for home shopping, banking and other in-
teractive services. Internet-enabled TV means a TV set used as an Internet device.

The Internet is a good example of a wide area network (WAN). For longdistance or
worldwide communications, computers are usually connected into a wide area network
to form a single integrated network. Networks can be linked together by telephone lines
or fibre-optic cables. Modern telecommunication systems use fibreoptic cables because
they offer considerable advantages. The cables require little physical space, they are
safe as they don't carry electricity, and they avoid electromagnetic interference.

Networks on different continents can also be connected via satellites. Computers
are connected by means of a modem to ordinary telephone lines or fibre-optic cables,
which are linked to a dish aerial. Communication satellites receive and send signals on a
transcontinental scale.

11. Answer the questions:
1. What is the Internet? 2. How many people are connected to the Internet today? 3.
What is Hypertext? 4. What are computers usually connected into? 5. What advantagers
do fibre-optic cables offer?

12. Read and translate the text:
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Text 4. A “FREE PRESS” MUST MEAN JUST THAT
(by Adriana Lopez)

waffle — an. orcape. 6Gonrath, mycTOCIOBUTH
toll - morepmu

misdeed- npecryrmuieHue, 3I0ACSIHAE
trafficking - Toprosis

volatile — HernocTosIHHBIN, HECTAOUIIBHBIN
flawed — mopo4HbIi, ¢ U3BIHOM

ambiguity — HEesICHOCTB, JIBYCMBICIICHHOCTD
loophole - nazetika

guerrilla — mapTuzaHckuii

withdraw — oT3bIBaTh

take for granted —cuurats (4T0-11M00) TOKA3aHHBIM/ HE TPEOYIOIIMM JOKa3aTeIbCTBA,
camo co00M pa3yMEIOIIUMCS.

We take freedom of speech for granted in the United States, but in the rest of the
hemisphere it is the exception, not the rule. The Organization of American States met to
discuss this issue and, for a while, it looked as if the United States was waffling.

A draft of the Inter-American Declaration on Freedom of Expression stated that the
OAS is «convinced that the unlawful restrictions on the exercise of freedom of expres-
sion not only violate individual human rights but threaten democratic society itself».
But it also said that «freedom of expression may be subject to certain restrictions estab-
lished under domestic law and international obligations.

That loophole could have licensed Latin American countries to ban — and punish —
members of the press.

Journalists in Latin America already face enough threats. In the last decade the
death toll has reached nearly 200. Thousands of journalists are being severely punished
for exposing the misdeeds of their countries’ powerful people. Attacks come as a direct
result of their work. Reporters are subjected to harassment, kidnapping, torture, impris-
onment and murder.

Gustavo Gorriti, a Peruvian journalist and recipient of the 1998 International Press
Freedom Award of the Committee to Protect Journalists, has been continually harassed
by the Peruvian and Panamanian governments. Gorriti has said that any journalist in
Latin America who engages in serious, substantive reporting «will almost certainly face
certain forms of harassment. You are literally taking your life in your handsy.

Latin America’s rocky road from dictatorship to democracy — with drug traffick-
ing, government corruption, left-wing guerrilla groups and paramilitary organizations
all putting up obstacles — has made journalism one of the most dangerous careers in this
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volatile region. Peruvian novelist and one time presidential candidate Mario Vargas
Llosa once noted that «a fully free press won’t be secure until democratic values and a
rule of law are more firmly embedded».

Fortunately, Victor Marrero, U.S. ambassador to OAS, withdrew the flawed draft
late last month, citing «ambiguities which should be clarified». He requested that the
draft return to a working group for further revision before being voted on. This belated
move at least puts the United States on the right track. The U.S. government should not
back any kind of press restriction, and Latin America should not have to deal with dou-
ble standards when it comes to freedom.

13. Questions for discussion:

1. Is freedom of speech taken for granted in your country?

2. Are journalists in your country subjected to any forms of harassment? If yes, why?
3. Freedom of expression may be subject to certain restrictions. Do you agree with this
statement?

PART 2.
ESPECIAL FIELD OF SCIENCE AND RESEARCH.
TECHNOLOGY TRENDS

1. Read and translate the text. Comment on the statement: «Science is a powerful
engine by which the genius of the few is magnified by the talents of the many for
the benefits of all».

Text 1. SCIENCE AND SOCIETY IN THE USA

entitlement — 31. ycranosiienHast HopMma (TaHares)
maintain — coxpaHsTh

generate — nopoxxaare

outright — mosHbri

frustratingly — motpsicaroiiie, CIHIIKOM YK
volatility — cmena, mepeMena

commitment — 00s13aTeNIbCTBO (31. BKJIAM)
Vistas — mepCcreKTHBbI

embark — HauuHATh (J1€710), 30. OCHOBBIBATHCS
superstring — cymepcepust Wi Cyrneppsi

give an account — oOBACHSTH, ONMUCHIBATD
resolution — 30. paciupenue

underpinning — 30. CBUIETEIBCTBO, IPUMEP
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forestall — nmpeaBocxuiars
POise — 30. CKJIOHAThCS (OaaHCHPOBATh)
pinnacle — 30. xyneMuHAIAS

Science on the scale that it exists and is needed today can, however, be maintained
only with large amounts of public support. Large-scale public support will be provided
only if science and technology are meeting the critical needs of society. Intellectual pro-
gress, as measured by advances in specific public disciplines, is not in itself sufficient to
generate such support. Perhaps it should be, but it is not. Public support for science may
be wise policy, but is not an entitlement.

The central problem is that the costs of meeting the needs of society are too high,
and the time scale for meeting them is too long. Both the ideals and the pragmatics of
American society are based on improvement in the quality of life. We expect better
health care, better education, economic security. We expect progress towards the reduc-
tion, if not outright elimination of poverty, disease, and the environmental degradation.

Progress towards these goals has recently been frustratingly slow and increasingly
expensive. The heavy costs of providing and improving health care and education are
examples.

The situation has produced a volatility in public opinion and mood that reflects a
lack of confidence in the ability of government and other sectors of society, including
science and technology, to adequately address fundamental social needs.

If this mood hardens into a lack of vision, of optimism, of belief in the future, a
tremendous problem for science will result. Science, in its commitment to innovation
and expanding frontiers of knowledge, is a thing of the future.

The vistas of science are inspiring. Condensed matter physics is embarked on ma-
terials by design, nanotechnology and high temperature superconductivity, each con-
taining the seeds of new industries as well as new scientific understanding. Molecular
biology is in full bloom with a vast potential for further intellectual progress, betterment
of human (and plant and animal) health, and commercialization. Neuroscience seems
poised for dramatic progress.

Research into the fundamental laws of physics is aiming at a pinnacle. There is a
candidate theory - the superstring theory — which is proposed as a unification of all the
known fundamental forces in nature and which is supposed to give an account, com-
plete in principle, of all physical phenomena, down to the shortest distances currently
imaginable. At the largest scales of distance, observational astronomy is uncovering me-
ta-structures which enlarge the architecture of the universe a deepening of the problem
of cosmology preliminary to its resolution.

Underpinning much of this progress, and progress in countless other areas as well
has been the emergence of scientific computing as an enabling technology.
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All this is first-rate science. All this is not enough — either to forestall change or to
ensure adequate support for science in the present climate. Why it is not enough — and
what else is required — are the subjects of a special inquiry.

2. Discussion.

1. Are there statements in the text that you disagree with? What are they?

2. Are you aware of the latest achievements in your field of science? What are they?
3. Do you think the achievements of science are not sufficient to ensure adequate sup-
port for science?

4. If you were in power what would you do to support science in Russia?

3. Read and translate the text.
Text 2. FAST REACTORS AS BURNERS OF PLUTONIUM

There is no change in the view that the ultimate role of fast reactors is to make
available the very large reserves of U-238 and other fertile isotopes, and by means of
the breeding process to turn them into fissile isotopes such as Pu.239 and then fission
them to generate useful energy in the form of heat. However in the medium term, before
the breeding role is economically demanding, fast reactors have other purposes one of
these is to consume plutonium.

At present there are large stocks of plutonium in several countries. These have
arisen from two sources. Firstly commercial thermal power reactors have produced
large amounts of plutonium. In some countries this plutonium lies in the unreprocessed
fuel in spent fuel stores; in others, where the spent fuel has been unreprocessed, it has
been separated and stored. Secondly significant quantities of plutonium have been re-
leased by the decommissioning of nuclear weapons. The relaxation of the "cold war" in
the last decade has seen a substantial reduction in the stockpiles of nuclear warheads
held by nuclear weapons states, particularly the USA and the former USSR. The fissile
material from these warheads is now also in store.

Plutonium stocks from both these sources are seen in some quarters as constituting
a danger, because they could in principle give rise to further proliferation of weapons. It
is felt that as long as the plutonium is present there is a danger that it could be used for
military purposes again, either, in the event of some future political catastrophe, by
governmental agencies, or illicitly by terrorist or criminal groups.

At present this possibility is guarded against quite adequately by keeping plutoni-
um, especially when it is chemically separated from irradiated fuel, under high security,
but this is costly. An alternative is to use it as a nuclear fuel, and this may be attractive
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in both economic and political terms. Plutonium is nowhere as well protected as when it
Is in the core of a reactor.

Plutonium can be used as a fuel in thermal reactors, and in some countries this is
being done. Mixed UO2/Pu0O2 fuel ("MOX") is commonly used in some PWR power
reactors. However there are limits to the extent to which plutonium can be recycled in
this way. Firstly in most existing PWR reactors the amount of MOX fuel which can be
incorporated in the core is limited, typically to about 30%. At higher MOX loadings the
effectiveness of the control rods would be unacceptably reduced, and the negative tem-
perature coefficient of reactivity would be reduced by the effect of the fission resonance
in Pu-239 at 0.3 eV. Secondly there is a limit to the number of times plutonium can be
recycled in an LWR because of the build-up of Pu-240 and higher isotopes, which
makes the coolant void coefficient of reactivity more positive. Thus although the
amount of plutonium in store can be reduced by recycle in thermal reactors the overall
effect on the total inventory is small and it cannot be destroyed entirely.

In a fast reactor, on the other hand, the greater reactivity allows these limitations to
be avoided. In principle plutonium can be recycled indefinitely and the overall invento-
ry can be reduced to a low level. For this reason there is interest in fast "burner" reactors
(as opposed to "breeders") in several countries.

The activities undertaken so far have served to indicate the great flexibility of fast
reactors, which can be used either to consume plutonium or to generate it, and can uti-
lize plutonium with a wide range of isotopic composition, from weapons-grade material
which is high in Pu.239 to plutonium which has been recycled several times in thermal
or fast reactors and contains more than 50% of the non-fissile isotopes Pu.240 and
Pu.242. During the next decade further work to optimize the performance of burner re-
actors can be expected.

4. Find English equivalents to the following words:
Part 1.

- PEaKTOPHI HA OBICTPBIX HEUTPOHAX
- U30TOIIbI

- TCIZIOBAA SHCPIUA

- TOIIJIMBO

- yTUIM3alusAd IJIyTOHUSA

- HICTOYHHUKHN

- TEIJIOBBIE PEAKTOPLI

- 00JIy4eHHOE TOTUTMBO

- IIEPHOE BOOPYKEHUE

- AACPHOC TOILJIMBO

- IUIyTOHUH
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- BOJIO-BOJIIHOM pEaKTOp
- nepepaboTKa MITyTOHUS

- AKTHUBHasdA 30HaA

- PETYIUPYIOLINI CTEPKEHD
- K03((HULIUEHT peaKTUBHOCTH

- TCILNIOHOCHUTCJIb

- yTI/IJII/ISI/IpOBaTB
Part 2.
- HCACIIAIIUCCA NU30TOIIbI

- JIOTITIJIEPOBCKUN KOAPDUITUEHT

- HATPUEBBIN TNIOTHOCTHON KO3 (UIIMEHT PEaKTUBHOCTH

- OKCINTYaTallMOHHBIC XapaKTCPHUCTUKHU

- CMCIIIaHHOC OKCHAHOEC TOIIJIMBO

- TCILIO-THUAPABINYICCKAA 3(1)(1)CKTI/IBHOCTI>

0 3 N O &~ W N - O
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. Complete the sentences:

. Plutonium stocks are seen in some quarters as constituting a danger, because they ...
. Significant quantities of plutonium have been released by ...

. Plutonium can be used as a fuel in ...

. Firstly in most existing PWR reactors the amount of MOV fuel ...

. Secondly there is a limit to ...

. In principle plutonium can be ...

. The activities undertaken so far have served to ...

. During the next decade ...

. Fill in the gaps with the missing words from the text:

. There is interest in ... in several countries.

. Plutonium is nowhere as well ... as when it is in the ... of a reactor.

. There are no limits to the ... to which plutonium can be recycled.

. Although the amount of plutonium in store can be ... , the overall effect on the total

... 1s small.

5.

As long as plutonium is present there, there is a ... that it could be used for ... pur-

poses again.

6.

An alternative is to use it as ... , and this may be attractive in both economic and po-

litical terms.

7.
1.
2.

Translate from Russian into English:
HJ’IYT OHHU MOJKET HCIIOJIL30BATHCS B KAUECTBE TOIIMBA B TEILIOBBIX pC€aKTopax.
I[O TEX IMOpP IIOKa HJ'IYTOHI/II\/'I XPaHUTCA, CYHIECTBYET OIIACHOCTL TOI'O, YTO OH MOIKCET
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CHOBA OBITh HCIIOJIb30BAH B BOEHHBIX LIEJIAX JINOO rOCYAapCTBEHHBIMU CTPYKTYpaMHU B
cllydae BO3ZHUKHOBEHHS IMOJIMTUYECKONW KaTacTpo(bl, TMOO HE3aKOHHBIMU TEPPOPUCTH-
YECKUMH WJIM IPECTYITHBIMU TpyHIaMHu.

3. B cpeanecpodHoOii MEpCIeKTUBE, MPEXKIEC Y€M BOCITPOU3BOACTBO TOILINBA OYIET KO-
HOMHYECKH OOOCHOBAHO, HCIOJB30BAHHE PEAKTOPOB Ha OBICTPBIX HEHTPOHAX HMMEET
JOpYTHE LENH, U OJTHA U3 HUX — YTUIN3aLUs [Ty TOHUS.

4. 3anacel IUTyTOHUS U3 3THUX UCTOYHUKOB B HEKOTOPBIX Kpyrax pacCMaTpHUBAIOTCS KaK
IPEICTABIISIONINE ONACHOCTh, MTOCKOJIbKY, B MPUHIUIIE, OHU MOTYT INPHUBECTH K JalIb-
HEHIIeMy paclpOCTPaHEHUs OPYKUS.

5. BombIioe KOMMYECTBO TUIYTOHUS OBLII0O HApaOOTaHO KOMMEPUYECKUMHU TEIIJIOBBIMU pe-
aKTOpamu.

. Answer the questions:

. What is the ultimate role of fast reactors?

. What are the sources of plutonium?

. Who can use plutonium for military purposes nowadays?

. Where is MOX commonly used?

. Why is there interest in fast burner reactors in several countries?
. What are the main goals of the activities undertaken so far?

o OB W N - 0

9. Read and translate the text.

Text 3. FAST REACTORS AS INCINERATORS OF NUCLEAR WASTE

Another role which fast reactors may be called upon to fulfill is that of waste reduc-
tion. Long-lived radioactive materials are produced by the operation of reactors of all types
and, with the exception of the few that have commercial applications, have to be treated as
waste. The most intensely radioactive are the "high-level wastes" (HLW) from irradiated
fuel — either the spent fuel itself if it is not reprocessed, or the waste streams from the re-
processing plant. The main contributors to the high radioactivity are the fission products
and the isotopes of elements beyond uranium in the periodic table (apart from plutonium).
The latter are often referred to as "minor actinides" (MAs). The long-lived fission products
and minor actinides set severe demands on the arrangements for safe waste disposal, in that
it iIs necessary to ensure that they are kept isolated until they have decayed to activity levels
at which they pose no danger to the health of people and other living organisms. In some
cases this requires secure containment for many millennia.

By 2012 it is estimated that there will be more than 300,000 tons of spent fuel, in-
cluding 3,000 tons of plutonium and of the order of 100 tons of Np-237 and of americi-
um (the amounts depending on the decay times). There will also be about 250 tons of
Tc-99, 90 tons of Cs-135 and 60 tons of 1-129.
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In most countries the policy is to construct waste repositories, which will ensure
the adequate protection of the environment for the foreseeable future, but in some quar-
ters the opinion that it is not right to impose on future generations the obligation to care
for the waste products of the present day is gaining in influence. If it is eventually de-
cided that it would be better to destroy (or "incinerate") the HLW rather than store it fast
reactors will play an important part.

MA isotopes can be transmuted more efficiently in fast reactors than thermal be-
cause most have a lower ratio of capture to fission for fast neutrons. However' for the
efficient transmutation of fission product isotopes a soft spectrum is required, so moder-
ating assemblies situated around the core of a fast reactor are favoured.

The materials of greatest importance are the long-lived isotopes of neptunium, am-
ericium and curium, Np-237, Am-241, Am-243, Cm-242 and Cm-244. Neptunium can
be eliminated by recycling it with the plutonium. In fact, Np-237 is a good burnable
poison, and including 2.5 % of it in the fuel of a fast reactor has only small effects on
the Doppler coefficient and the sodium void reactivity. In the reprocessing plant it
would not be separated but would pass out in the plutonium stream and incorporated in
mixed Np-Pu-U fuel elements.

Americium, on the other hand, has such high gamma activity that it could not be
made into new fuel in the normal fabrication plant. It would have to be separated in the
reprocessing plant and fabricated into separate fuel elements or "targets", which would
be irradiated in the radial blanket. Studies have been made of subassemblies containing
40 % by weight of Am in the form of oxide in a matrix of A1203. It is estimated that, if
the neutron damage dose to the structural components of the subassemblies is limited to
200 dpa, 63 % of the Am can be transmuted.

The transmutation products would include a high percentage of Pu.238 and Cm-
244. A limit has to be placed on the Pu-238 concentration if the irradiated targets are to
be reprocessed by the Purex process because its high alpha activity degrades the repro-
cessing solvent.

The "SPIN' programme in France and the "OMEGA" programme in Japan are ad-
dressed to MA destruction, but so far none of the processes of separation, fabrication, or
irradiation has been implemented on a commercial scale, and indeed there are signifi-
cant problems, particularly in separation of americium and making it into targets for ir-
radiation. In the next decade, therefore, it is likely that there will be extensive work on
these aspects of MA destruction' and on the performance of fast reactors with a signifi-
cant MA loading. This will include test irradiations of MA fuel assemblies.

The destruction of radioactive fission products is more difficult because the neu-
tron cross-sections are lower and they cannot be fissioned. As a result even in a fast re-
actor there are not enough excess neutrons to destroy fission products at a greater rate
than they are being produced. However it may be possible to reduce the quantities of
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some of the longest-lived fission products, such as 1-129, Cs-135, Kr-93 and Tc-99, by
irradiation in fast reactors. This would reduce the long-term demands on waste reposito-
ries. Because absorption cross sections are greater for thermal neutrons than fast the
long-lived fission products are best incinerated in special moderating subassemblies
placed in the radial blanket. The next decade may see irradiation testing of targets con-
taining long-lived fission products.

10. Find English equivalents to the following words:
- peaKTopbl Ha OBICTPHIX HEUTPOHAX

- JOJITOKUBYHIUC PAIMOAKTHBHBIC MATCPHAJIbI
- paguallMOHHOE U3JIy4YEHUE

- oTpaboTaBIlee TOMINBO

- IPOAYKTHI ACJICHUSI

- raMMa-aKTUBHOCTb

- TOIINIMBHBIC 3JICMCHTHI

- HOBPCIKAAronas a03a

- yThUIn3anus

- KOMIIOHOBKa pEaKTOPOB

- XpaHWINIIE OTXO0I0B

11. Complete the sentences:

1. The main contributors to the high radioactivity are ...

2. The long-lived fission products and minor actinides set ...

3. By 2010 it is estimated that there will be more than 300,000 tons of ...

4. In most countries the policy is to construct waste repositories, which will ...

5. MA isotopes can be transmuted more efficiently in fast reactors than thermal because

6. The materials of greatest importance are the long-lived isotopes of ...

7. Americium, on the other hand, has such high gamma activity that ...

8. The "SPIN' programme in France and the "OMEGA" programme in Japan are ad-
dressed to ...

9. The destruction of radioactive fission products is more difficult because ...

10. However it may be possible to reduce the quantities of ...

12. Translate from Russian into English:

1. lonro>xxuByiiye paguoaKkTUBHBIE MaTepHaIbl 00pa3yIOTCs B MPOIECCe dKCILTyaTaIlluu
PCAKTOPOB BCCX TUIIOB H, 3d UCKIHOYCHHUCM TCX HCMHOI'MX, KOTOPBLIC MOTYT 6I>ITI> uc-
ITO0JIb30BAHEI B KOMMEPUYCCKHX LEIAX, JOJDKHBI paCCMAaTPHUBATLCA KaK OTXOAbI.
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2. OCHOBHBIM HCTOYHMKOM BBICOKOW PaJUOAKTUBHOCTH SIBJIAFOTCS IPOLYKTHI IEJIECHUS U
U30TOIbI 3JIEMEHTOB CTOSIIMX BBIIIE ypaHa B MEPUOJUYECKON TaOIMIE XMMHUYECKUX
3JIEMEHTOB (IIOMUMO TUTYTOHUS)

3. B peakTopax Ha OBICTPHIX HEHTpOHAX MIIAJIINE aKTUHUIBI MOTYT OBITH MPeoOpa3o-
BaHbI A (EeKTUBHEE, YEM B TEIJIOBBIX, TOTOMY YTO OOJIBIIMHCTBO M3 HUX UMEIOT OoJiee
HU3KOE COOTHOIICHHE CEUYCHHs 3aXBaTa K CEUCHHUIO JCJICHUS B 00JACTH BBHICOKHX DHEP-
TU HEUTPOHOB.

4. Ilpeanomnaraercs, uro Kk 2012 Oyzaet HakoruieHo 6osee 300 000 ToHH O0TpabOTABIIETO
TOIUINBA.

13. Answer the questions:

1. How are long-lived radioactive materials produced?

2. What are the main contributors to the high radioactivity?

3. What will the policy in most countries ensure?

4. Why can MA isotopes be transmuted more efficiently in fast reactors than in thermal
ones?

5. What materials are of greatest importance?

6. What will happen if the neutron damage dose to the structural components of the
subassemblies is limited to 200 dpa?

7. What can you say about the "SPIN" programme in France and the "OMEGA" pro-
gramme in Japan?

8. Why is the destruction of radioactive fission products difficult?

14. Read and translate the text.
Text 4. RF WAVEGUIDE BASICS

Waveguides are used in a variety of applications to carry radio frequency energy
from one pint to another. In their broadest terms a waveguide is described as a system of
material that is designed to confine electromagnetic waves in a direction defined by its
physical boundaries. This definition gives a very broad view of waveguides, but indi-
cates that waveguide theory can be applied in a number of areas and in a variety of dif-
ferent ways.

Electromagnetic waves propagating in open space travel out in all directions and
can be thought of as spherical waves traveling out from a central source. As a result the
power intensity decreases as the distance increases - it is proportional to the power of
the source divided by the square of the distance. The waveguide operates by confining
the electromagnetic wave so that it does not spread out and losses resulting from this ef-
fect are eliminated. Typically a waveguide is thought if as a transmission line compris-
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ing a hollow conducting tube, which may be rectangular or circular within which elec-
tromagnetic waves are propagated. Unlike coaxial cable, there is no centre conductor
within the waveguide. Signals propagate within the confines of the metallic walls that
act as boundaries. The signal is confined by total internal reflection from the walls of
the waveguide.

Waveguides will only carry or propagate signals above a certain frequency, known
as the cut-off frequency. Below this the waveguide is not able to carry the signals. The
cut-off frequency of the waveguide depends upon its dimensions. In view of the me-
chanical constraints this means that waveguides are only used for microwave frequen-
cies. Although it is theoretically possible to build waveguides for lower frequencies the
size would not make them viable to contain within normal dimensions and their cost
would be prohibitive.

As a very rough guide to the dimensions required for a waveguide, the width of a
waveguide needs to be of the same order of magnitude as the wavelength of the signal
being carried. As a result, there is a number of standard sizes used for waveguides as
detailed in another page of this tutorial. Also other forms of waveguide may be specifi-
cally designed to operate on a given band of frequencies.

There is a number of different types of RF waveguide that can be used, bought and
designed.

Typically waveguides are thought of as being rectangular in cross section as this is
the most common form of waveguide. However other types and approaches may be
used.

Rectangular waveguide: This is the most commonly used form of waveguide and
has a rectangular cross section.

Circular waveguide: Circular waveguide is less common than rectangular wave-
guide. They have many similarities in their basic approach, although signals often use a
different mode of propagation.

Circuit board stripline: This form of waveguide is used on printed circuit boards
as a transmission line for microwave signals. It typically consists of a line of a given
thickness above an earth plane.

In addition to these basic forms, there are also flexible waveguides. These are
most widely seen in the rectangular format. Flexible waveguide is often used to connect
to antennas, etc that may not be fixed or may be moveable.

Waveguides are more expensive than other forms of RF feeder. However wave-
guides offer a number of advantages that mean they are the only feasible solution in
many applications. Although waveguide is not nearly as widely used as other forms of
feeder such as coax, it still forms and essential method of transferring RF power, espe-
cially are microwave frequencies.
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In order to be able to use waveguides to their best effect, it is necessary to have a
basic understanding of waveguide theory, including waveguide propagation and the
waveguide propagation constant. While waveguide theory can become particularly in-
volved, it is not the aim here to delve too deeply into the waveguide theory mathematics.

Waveguide theory is based around electromagnetic wave theory because the waves
propagating along waveguides are electromagnetic waves that have been constrained,
typically within a hollow metal tube. The constraining boundaries of the metal tube pre-
vent the electromagnetic wave from spreading out and thereby reducing in intensity ac-
cording to the inverse square law. As a result, losses are very low.

15. Find English equivalents to the following words:
- BOJIHOBOL

- pacIopoCTpaHEHHUE DIEKTPOMAarHUTHEIX BOJIH

- chepudeCKHE BOJHBI

- OBITH Pa3aCIICHHBIM

- KOaKCUaIbHBIA Ka0eib

- pasmepsl

- MUKPOBOJIHOBBIC YaCTOThI

- aMILINTyda

16. Complete the sentences:

. A waveguide is described as a system of material that is designed to ...

. The waveguide operates by confining the electromagnetic wave so that ...

. Unlike coaxial cable, there isno ...

. Signals propagate within the confines of the metallic walls that ...

. Waveguides will only carry or propagate signals above ...

. The cut-off frequency of the waveguide depends upon ...

. Although it is theoretically possible to build waveguides for lower frequencies...
. Waveguides are more expensive than ...

. In order to be able to use waveguides to their best effect, it is necessary to ...
10. Waveguide theory is based around electromagnetic wave theory because ...

O© 0 NO DN B~ LWN B

17. Fill in the gaps with the missing words from the text:

1. Waveguides are used in a variety of applications to carry ... from one pint to another.
2. Electromagnetic waves propagating in open space travel out in all directions and can
be thought of as ... traveling out from a central source.

3. Typically a waveguide is thought if as a ... comprising a hollow conducting tube,
which may be rectangular or circular within which electromagnetic waves are propagat-
ed.
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4. The signal is confined by ... from the walls of the waveguide.

5. In view of the ... this means that waveguides are only used for microwave frequen-
cies.

6. ... is often used to connect to antennas, that may not be fixed or may be moveable.

7. The constraining boundaries of the metal tube prevent the electromagnetic wave from
spreading out and thereby reducing in intensity according to ... .

18. Answer the questions:

1. In what directions do the electromagnetic waves propagating in open space travel
out?

2. Why do the waveguides confine waves from propagating in certain directions?

3. How does the waveguide operate?

4. Is there any central conductor within the waveguides?

5. What is the signal confined by?

6. What are metallic walls in a waveguide used for?

7. What does the cut-off frequency of the waveguide depend upon?

8. Why is it practically difficult to create a waveguide for low frequency waves (lower
than microwave frequencies)?

9. Read and translate the text.

Text5. HISTORY OF FIBER OPTIC TECHNOLOGY
AND FIBER OPTIC SYSTEMS

People have used light to transmit information for hundreds of years. However, it
was not until the 1960s, with the invention of the laser that widespread interest in opti-
cal (light) systems for data communication began. The invention of the laser prompted
researchers to study the potential of fiber optics for data communications, sensing, and
other applications. Laser system could send a much larger amount of data than tele-
phone, microwave, and other electrical systems. The first experiment with the laser in-
volved letting the laser beam transmit freely through the air. Researches also conducted
experiments letting the laser beam transmit through different types of waveguides.

Glass fibers soon became the preferred medium for fiber optic research. Initially,
the very large losses in the optical fibers prevented coaxial cables from being replaced.
Loss is the decrease in the amount of light reaching the end of fiber. Early fibers had
losses around 1,000 dB/km making them impractical for communications use. In 1969,
several scientists concluded that impurities in the fiber material caused the signal loss in
optical fibers. The basic fiber material did not prevent the light signal from reaching the
end of the fiber. These researchers believed it was possible to reduce the losses in opti-
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cal fibers removing the impurities. By removing the impurities, construction of low-loss
optical fibers was possible.

There are two basic types of optical fibers, multimode fibers and single mode fi-
bers. In 1970, Corning Glass Works made a multimode fiber with losses under 20
dB/km. This same company, in 1972, made a high silica-core multimode optical fiber
with 4 dB/km minimum attenuation (loss). Currently, multimode fibers can have losses
as low as 0.5 dB/km at wavelengths around 1300 nm. Single mode fibers available with
losses lower than 0.25 dB/km at wavelengths around 1500 nm.

Developments in semiconductor technology, which provided the necessary light
sources and detectors, furthered the development of fiber optics. Conventional light op-
tics, such as lamps and lasers, were not easily used in fiber optic systems.These light
sources tended to be too large and required lens systems to launch light into the fiber. In
1971, Bell Laboratories developed a small area light-emitting diode (LED). This light
source was suitable for low-loss coupling to optical fibers. Researchers could then per-
form source-to-fiber jointing easily and repeatedly. Early semiconductor sources had
operating lifetimes of only a few hours. However, by 1973, projected lifetimes of lasers
advanced from a few hours to greater than 1,000 hours. By 1977, projected lifetimes of
lasers advanced to greater than 7,000 hours. By 1979, these devices were available with
projected lifetimes of more than 100,000 hours.

In addition, researchers also continued to develop new fiber optic parts. The types
of new parts developed included low-loss fibers and fiber cables, splices, and connect-
ors. These parts permitted demonstration and research on complete fiber optic systems.
Advances in fiber optics have permitted the introduction of fiber optics into present ap-
plications.

These applications are mostly in the telephone long-haul systems, but are growing
to include cable television, computer networks, video systems, and data links. Research
should increase system performance and provide solutions to existing problems in con-
ventional applications. The impressive results from early research show there are many
advantages offered by fiber optic systems.

10. Find English equivalents to the following words:
- OIITUYCCKHUE CUCTCMBI IEpeaadIn JaHHbIX

- BOJIOKOHHAs OIITHUKA

- BOJIHOBO{

- CTCKIIIHHBIC BOJIOKHA

- KOAKCUAJIBHBIN Ka0Oelb

- IpUMecHu

- MHOTOMO/IOBBIE / OTHOMOJOBEIE BOJIOKHA

- KBapleBas cepALEeBUHA
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- MIOJIYIIPOBOITHUKOBAsI TEXHOJIOTUs

- JINH3a

- COCIMHUTEIIBHBIE PA3bEMBbI

- Tenie()OHHBIE CUCTEMBI JATBHEH CBSI3U

11. Complete the sentences:

. Laser system could send a much larger amount of data than ...

. The first experiment with the laser involved letting the laser beam transmit ...

. Researches also conducted experiments letting the laser beam transmit through. ..
. Glass fibers soon became the preferred medium for ...

. Early fibers had losses around 1,000 dB/km making them ...

. There are two basic types of optical fibers, ...

. Developments in semiconductor technology, which provided the necessary light
sources and detectors, furthered ...

8. In addition, researchers also continued to develop ...

9. Research should increase system performance and provide solutions to ...
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12. Fill in the gaps with the missing words from the text:

1. People have used ... to transmit information for hundreds of years.

2. Initially, the very large losses in the optical fibers prevented ... from being replaced.
3. ... Is the decrease in the amount of light reaching the end of fiber.

4. In 1969, several scientists concluded that ... in the fiber material caused the signal
loss in optical fibers.

5.In 1970, Corning Glass Works made a ... with losses under 20 dB/km.

6. Conventional light optics, such as ..., were not easily used in fiber optic systems.

7. These light sources tended to be too large and required ... to launch light into the fi-
ber.

8. These applications are mostly in the ... , but are growing to include cable television,
computer networks, video systems, and data links.

13. Translate from Russian into English:

1. [ToTepu — 3TO yMEHBIIIEHUE KOJIMYECTBA CBETA, TOCTUTAIOIIETO KOHITA BOJIOKHA.

2. PanHune moaynpoBOAHUKOBBIC HCTOYHUKHA UMEJTH ACHCTBYIOIINE CPOKH CITY)KOBI
TOJILKO HECKOJILKO YacOB.

3. Pa3paboTku B MOJIYMPOBOJIHUKOBON TEXHOJOTHUH, KOTOPhIE 0OECTICUMII HEOOXO1-
MbI€ CBETOBBIC UCTOYHHKHU M JIETEKTOPHI, COJACHCTBOBAIM PA3BUTHIO MOJYITPOBOIHUKO-
BOU TEXHUKH.

4. DTU CBETOBBIC UCTOYHUKU OBUIA CIUIIKOM OOJBIIMMH M TPeOOBaIU CUCTEMBI JIMH3
IS 3aIyCKa CBETa B BOJIOKHO.
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5. DTOT JIerKUM MCTOYHUK OBUT MOAXOASAIIUM JJI MPUCOSAUHEHUS] K ONTHYECKUM BO-
JIOKHaM C HAUMEHBIIIMMHU TTOTEPSIMHU.

14. Answer the questions:

1. Why is the light so useful in transmitting information?

2. What are the other means of sending data?

3. Why did the researchers let the laser beam transmit through different types of wave-
guides?

4. Why were the early fibers impractical for communication?

5. What was the main achievement of Corning Glass Works company in creating optical
fibers?

6. What were the operating lifetimes of early semiconductor sources?

7. How can fiber optic system be applied in data communication?

15. Read and translate the text.
Text 6. FIBER OPTIC SYSTEMS

System design has centered on long-haul communications and the subscriberloop
plant. The subscriber-loop plant is the part of a system that connects a subscriber to the
nearest switching center.

Cable television is an example. Limited work has also been done on shortdistance
applications and some military systems. Initially, central office trunking required mul-
timode optical fibers with moderate to good performance. Fiber performance depends
on the amount of loss and signal distortion introduced by the fiber when it is operating
at a specific wavelength. Long-haul systems require single mode optical fibers with
very high performance. Single mode fibers tend to have lower loss and produce less
signal distortion.

In contrast, short-distance and military systems tend to use only multimode tech-
nology. Examples of short-distance systems include process control and local area net-
works (LANSs). Short-distance and military systems have many connections.

The larger fiber core and higher fiber numerical aperture (NA) of multimode fibers
reduce losses at these connections.

In military and subscriber-loop applications, system design and parts selection are
related. Designers consider trade-offs in the following areas:

e Fiber properties

e Types of connections
e Optical sources

e Detector types
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Designers develop systems to meet stringent working requirements, while trying to
maintain economic performance. It is quite difficult to identify a standard system design
approach. This module identifies the type of components chosen by the Navy for ship-
board applications.

Future system design improvements depend on continued research. Researchers
expect fiber optic product improvements to upgrade performance and lower costs for
short-distance applications. Future systems center on broadband services that will allow
transmission of voice, video and data. Services will include television data retrieval,
video word processing, electronic ail, banking, and shopping.

16. Find English equivalents to the following words:
- MarucCrpajbHas CBs3b

- KaOeJIbHOE TeJIEeBUACHUE

- MHOT'OMOJOBBIC OIITHYCCKHUEC BOJIOKHA

- CTCKJIOBOJIOKHO

- JJINHA BOJIHBI

- JIOKAJIBHBIC BBIYHUCIINTCIBHBIC CCTHU

- YIIpaBJICHHUE IPOU3BOACTBEHHBIM IIPOLECCOPOM

- BOJIOKOHHaAs CCpALCBUHA

- YHUCJIOBAs alepTypa

17. Complete the sentences:

1. The subscriber-loop plant is the part of a system that ...

2. Fiber performance depends on the amount of loss and signal distortion introduced by
the fiber when ...

3. Single mode fibers tend to have ...

4. Examples of short-distance systems include ...

5. It is quite difficult to identify ...

6. Researchers expect fiber optic product improvements to ...

7. Services will include ...

18. Fill in the gaps with the missing words from the text:

1. Initially, central office trunking required ... with moderate to good performance.

2. Examples of ... include process control and local area networks (LANSs).

3. The larger fiber core and higher fiber ... (NA) of multimode fibers reduce losses at
these connections.

4. This module identifies the type of components chosen by ... for shipboard applica-
tions.

5. Future systems center on ... that will allow transmission of voice, video and data.
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19. Translate from Russian into English:

1. HCpBOHa‘{aJIBHO, HCHTPAJIBLHBIC O(I)I/ICHLIG MarucTpajin Tpe60BaJII/I MHOI'OMOJOBEIC
OIITHYECKHUEC BOJIOKHA C xopomeﬁ IMPOU3BOAUTCIBHOCTBIO.

2. [Ipumepamu cUCTEM KOPOTKOI'O PACCTOSHHUS SIBJSIOTCS YNPABJICHUE NPOU3BOIACTBEH-
HBIM ITPOLICCCOM U JIOKAJIBHBIC BBIYUCIINTCIIbHBIC CCTH.

3. bynymue cuctembl COCpeIOTAUMBAKOTCS HA ITUPOKOM CHEKTPE YCIyT, KOTOPBIE MO3-
BOJIIAT 1epcaaBaThb IoJIOC, BUACO U NAHHBIC.

4. CucreMbl AJIsL KOPOTKOI'O COCTOAHUSA 1 BOCHHBIC CUCTCMBI MOT'YT MCIIOJIB30BATH MHO-
T'OMOJIOBBIC TEXHOJIOTHUMH.

5. DTOT MOAYNb UAEHTUDUITUPYET TUIIBI KOMIIOHEHTOB, BHIOPAHHBIX (JIOTOM JJIsl KOpa-
OENbHBIX MPUIIOKEHUI.

20. Answer the questions:

1. What did the central office trunking require initially?
2. What does fiber performance depend on?

3. What do long-haul systems require?

4. Why single mode fibers tend to have lower loss?

5. What are the examples of short-distance systems?

6. What do designers develop systems for?

7. What will broadband services allow?

21. Answer the questions:

1. What is your field of science/research?

2. What is your particular area of research? What are you specializing in?

3. What are the latest achievements in this field of science?

4. What fundamental discoveries have been made in your field of science/ research?

5. Can you name some outstanding researchers in your field of science? What contribu-
tion have they made?

6. Do achievements in your branch of science/ research influence everyday life? In what
way?

7. What further developments can you predict in your field of science/ research?

Active vocabulary

- to do/to carry out/ to carry on/ to conduct research
- to contribute/ to make a contribution to

- to influence/ to affect

- to study/ to investigate/ to explore

- to put forward an idea

- to suggest an idea/ a theory/a hypothesis
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- to advance/ to develop/ to modify a theory

- to predict/ to forecast/ to foresee

- to accumulate knowledge

- field of science/ research

- latest/recent achievements/developments/advances

- an outstanding/prominent/world-known scientists/researcher

22. Complete the following sentences. Speak about your field of science/ research.
1. I do/ carry out research in the field of...

2. It is the branch of science that studies...

3. Major developments include advances in ...

4. Remarkable advances have been made ...

5. My current field of science/research is ...

6. It is difficult/ not difficult to foresee/predict ... .

Active vocabulary

- to deal with/ to consider the problem

- to be the subject of special/particular interest

- to be interested in

- to be of great/little/no interest/importance/significance/value/use
- to take up the problem

- to work on the problem

- a lot of/little/no literature is available on the problem

23 Answer the questions:

1. What is your research problem?

2. What is the subject of your research?

3. What is of special interest in the problem of your research?

4. Why has the interest in this problem increased considerably in recent years?
5. What concept is your research based on?

6. Is there much literature available on your research problem?

7. What are the main aspects of the problem that have been considered?

Active vocabulary

- purpose/aim/objective/goal/target

- a method/a technique/ a procedure

- detection/identification/observation

- measurement/calculation/computation/approximation
- consideration/generalization/deduction/assumption
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- modeling/simulation

- advantages/merits

- disadvantages/shortcomings/limitations

- accurate/precise

- accuracy/precision

- reliable/valid/conventional/effective/useful/valuable
- data/results/method

- to make an experiment/analysis

- to reveal/to find/to confirm/to prove evidence
- to study/to examine

- to collect data

- to create

- to improve

- to work out/to develop/to design

- to verify/to check

- to approve/ to disapprove an assumption

- to use/to employ/to apply

- to allow/to permit/to provide

- to come into use

- results/findings/data/observations/evidence

- comprehensive/extensive

- detailed

- remarkable/encouraging/convincing

- preliminary

- sufficient/insufficient

- to collect/to get/to receive/to obtain data

- to treat the problem

- to succeed in/to make progress in/to be a success
- to fail in

- to be similar to/ to be the same as

- to coincide/ to be consistent with

- to agree with/to fit the assumption

- to support/in support of

- to conclude/to come to/to bring to a conclusion/to make conclusions

24. Answer the questions:

1. What is the subject of your current research?
2. What is the purpose of your research?

3. What method do you employ? Why?
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4. What are the advantages of the method used over other methods or techniques?
5. What does the method consist in?

6. Do you find the method reliable/precise? Why?

7. How much time will it take you to complete your research successfully?

8. Have you already obtained any research results?

9. Has your research been successful?

10. Do your results coincide with those obtained by other researchers?

11. Are your results of theoretical or practical interest?

12. Do the data/results/observations/findings allow you to come to any definite conclu-
sion(s)?

13. What conclusions have you come to?

14. How long will it take you to finish your research?

15. Are you going to publish the results obtained?

25. Complete the sentences with the words from the Active vocabulary section.
Speak about the purpose of your current research, the method used and the results
obtained.

. Currently I ...

. | make the experiments/analyses in order to ...

. The purpose of my experiments/analyses is to ...

. In our current research we ... the method of ....

. The method/technique allows/permits ... to ....

. The method/ technique makes it possible to ...

. The method proves to be ...

. At present a lot of work is being done to ...

. The results we have ... so far cannot be used to ....

10. The evidence appears to ...

11. As a result of numerous experiments performed we have obtained sufficient data to

O 00 N O O D WIN B

12. We have come to the conclusion that ... .
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