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INOACHUTEJIbBHAS 3AIINCKA

[IpakTnueckoe mocoOMe TpemHa3HAYeHO Ui OOydJaromuxcs 2 Kypca TEXHHYECKHX
CHeInaJIbHOCTEH.

Llenv Hacmosiyeco nocoouss — GOpPMUPOBAHHE HABBIKOB PAOOTHI ¢ MHOS3BIYHBIMU TEKCTAMH,
HaBBIKOB nepeBo;[a, HN3BJICUCHUA I/IH(bOpMaI_[I/II/I n eé Hepepa60TKI/1 Ha OCHOBEC paSJII/I‘-IHBIX BHUI0B
YTEHUS, PaCIIUPEHNE aKTUBHOTO M MACCUBHOIO CJIOBApHOIO 3amaca. Y4eOHOoe mocoOue Mmo3BOJseT
pemarh CIeaYIONINE 3a0ayy Ha 3aHITUU MHOCTPAHHOTO sI3bIKA:

v/ COBEpIIEHCTBOBAHUE MPOLIECCA KAYECTBEHHOTO IIPOU3HOILEHUS CIIOB;
v/ BBEJICHHE U 3aKpEIIEHHE JIEKCUKHY;

v paboTa HajJ IPaMMaTHKOIA;

v/ COBEpIICHCTBOBAHKE HABBIKOB YCTHOM PEYH.

CrnenaibpHas JISKCUKA BBOJUTCS TEMAaTHYECKH, 3aKPEIUIACTCS B pa3HOOOPA3HBIX YIIPAKHCHHUIX.

[Toco6ue cocTout u3 17 TeM, KOTOPBIE BKIFOYAIOT B ce0s CIIEAYIONINE 3aaHMs:

MPOYUTATH U TIEPEBECTH TEKCT;

OaTh OTBCTHI HA BOHpOCBI K TGKCTy;

3aMOJHUTD MPOITYCKH MOIXOSIICH MO CMBICITY JTEKCUKOM;

COCTAaBUTH MOHOJIOTHYCCKHUEC U AUAJTOTHYCCKHEC BBICKA3bIBAHHUA IO npezmaraeMbIM JUUIA
00CYXKJIEHHS TeMaM C 0053aTeIbHBIM UCIOJIE30BAHUEM JICKCUKU 3aHSATHS.

B mpaktuyeckoe mocoOue Takke BKIIOYCHO MPWIOKCHHE, COJIEpiKaliee HHPOPMAIUIO O
3HAMEHUTHIX yYEHBIX.

Pa3paboranHbie ympaXHEHHs NMPEAHA3HAYCHBI IS OpPraHU3alMd aJCKBATHOTO ITOHUMAHUS
COJIEpXKaHUs TEKCTOB.

3a)1aH1/1;1, HpeIICTaBJICHHI)Ie B HOCO6I/H/I, MOI‘YT HUCIIOJIB30BATHECA B KAUYCCTBC IOOITOJIHUTCIIBHOI'O
MaTepuaia Kak B X0JIe CaMOCTOSTENIbHOM padoThl 00y4daromuXcsi Hal HHOCTPAHHBIM SI3BIKOM, TaK U
Ha HpaKTquCKHX S3AHATHUAX 1101 pYKOBOI[CTBOM HpCHOI[aBaTeJIFI.
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THEME 1. SCIENCE AND TECHNOLOGY

Topic vocabulary

a science, a scientist, scientific — nayka,
YYEHBIH, HAYYHBIN

to research, a researcher — uccienoBars,
HCCIICIOBATEIb

to unify — oO6beuHATE

1o appear - noBansATbCA

to attempt — meITatseA

1o prove — nokas3pIBaTh

to explain — 06bsICHATE

to contribute — BHOCHTE BKIas

a steam engine — mapoBoi ABUTATEIH
nuclear, nuclear power — siaepHbIii, saepHas
DHEPIrus

digital, a digital computer — uudpoBsoii,

M (ppoBOH KOMITBIOTED

a quantity, a physical quantity — BenuuuHa,
(I)I/I3I/I‘ICCK35[ BEJIMYHHA

liquid — sxuaKOCTD, KUAKHIA

annual - exxeronHpIi

availabe - nocrymnHbiit

to refer - ccputaThes

10 measure — u3mepsThb

to satisfy — ynosierBopsTh

to process data — o6pabarTbIBaTh JaHHBIC
a complicated problem — cinoxnas 3agaua
closely interconnected — tecuo

consequence - ciaeacTBue
decade - necaruiierne
influence — BusiHKE; BIUATH
t0 occur - BO3HHUKATh
periphery - nepudepus

to simplify - o6neryars

B3aMMOCBSI3aHHBIC to tear ( oneselt) away - otopBath(- cs)
a tool — uncTpymenT virtual - BupryanbHbIit

a discovery, an invention — oTkpsITHE,

n3o0peTeHue

Exercise 1. Read and translate the text.
SCIENCE

The word “science” coms from the Latin word “scientia”,
which means “knowledge”. Science covers the board field of
knowledge that deals with facts and the relationship among these

om facts.
by e Scientists study a wide variety of subjects. Some scientists
search for clues to the origin of the universe and examine the
structure of cells of living plants and animals. Other researchers
investigate why we act the way we do, or try to solve complicated
mathematical problems.

Scientists use systematic methods of study to make

' observations and collect facts. The develop theories that help them
order and unlfy facts. Scientific theories consist of general principles or laws that attempt to explain
how and why something happens or has happened. A theory is considered to become a part of
scientific knowledge if it has been tested experimentally and proved to be true.

Scientific study can be divided into three major groups: the natural social and technical
sciences. As scientific knowledge has grown and become more complicated, many new fields of
science have appeared. At the same time, the boundaries between scientific fields have become less
and less clear. Numerous areas of science overlap each other and it is often hard to tell where one
science ends and another begins. All sciences are closely interconnected.

Science has great influence on our lives. It provides the basis of modern technology — the
tools and machines that make our life and work easier. The discoveries and inventions of scientists
also help to shape our view about ourselves and our place in the universe.

MATERIALS CHEMICAL ELECTRICAL
SCIENCE ENGINEERING ENGINEERING

NICAL
CHEMISTRY ‘ INEENING

Two Kinds of Research: Basic and Applied



Research—the quest for information —was born when people first started asking questions
and searching for answers. The inventors of the wheel were great researchers. Modern research,
based on study and experimentation, got its true start in the 1500s with the work of Galileo.

In the natural sciences—such as biology, chemistry, and medicine — methods of research are
very exact. Scientists have developed very accurate instruments such as electronic microscopes.

Basic research is aimed at discovering more about the laws of nature. As they push into the
unknown, scholars doing basic research may have little idea of what lies ahead. They may be trying
to find out why birds migrate or whether plants grow on Mars. Wishing only to add to the world’s
knowledge, they don’t concern themselves with the practical applications of their findings.

Applied research is aimed at a practical goal. Researchers focus on discovering or inventing
new and useful products or better ways of doing something. The first synthetic plastic, for example,
was developed to find a substitute for ivory in the manufacture of billiard balls. This early plastic—
called Celluloid—paved the way for development of today’s enormous plastics industry.

Basic and applied researchers work hand in hand. Applied research is often built on ideas
from basic research. In turn, basic researchers depend on applied research for the invention of
instruments that make further investigations possible.

Exercise 2. Translate the following definitions of the words.

Science is the study of knowledge that can be made into system and which usually depends on
seeing and testing facts and stating general natural terms.

Technology is a branch of knowledge dealing with scientific and industrial methods and their
practical use in industry.

Research is a serious and detailed study of a subject that is aimed at learning new facts, scientific
laws, testing ideas etc.

Exercise 3. Match each word with its correct definition.

to prove, to process, to unify, to explain, to appear
1. To combine parts of something to form a single whole.
2. To make clear or easy to understand, usually by speaking or writing.
3. To become able to be seen, to come into sight.
4. To show to be true by means of facts, documents, information etc.
5. To put information? Numbers etc. into a computer for examination.

Exercise 4. Write T or F to show whether each statement is true or false.

1. Modern research got its start with the discovery of the wheel.

2. Scientists involved in applied research are trying to solve specific problems.
3. The words knowledge and information are synonyms.

4. Basic researchers try to discover more about the laws of nature.

Exercise 5. Complete the crossword puzzle with words from the reading. Clue words are
synonyms (words with a similar meaning) of the answer words.



SYNONYMS 1, (2,

ACROSS
1. targeted 3
4. precise -
6. data 4
7. improved
DOWN

2. tools; devices &
3.torely

5. to concentrate

I3

Exercise 6. Read and translate the text.
THE ROLE OF TECHNICAL PROGRESS

The scientific and technical revolution has changed our life very much. The computers, the
mobile phones and other digital devices have entered our everyday life.

The atomic, space and energy age was followed by the age of computers. The tasks which had
seemed eternal before have been solved one by one by computers. During the last decade many
fundamental changes occurred because of electronic devices. It is even difficult to imagine the
social and economic consequences of the microelectronic revolution.

The large use of computers has influenced our life in such a way that it was difficult to
imagine 15 or 20 years ago. On the one hand, computers have simplified our life greatly. If you
typed a text on the typewriter and made a mistake you had to type the whole page again. Making
several copies of the same document used to be a difficult job too. But now it's quite different.
Correcting mistakes is easy. Computer also helps us to buy goods, find information, book tickets,
make presentations and annual reports, and make difficult calculations. Time is saved for leisure.

Leisure time is also influenced by computer and other periphery devices. You no longer go to
the music shops - many things are available on the internet. You needn't write letters to your
relatives or friends — you can send an e-mail. And your photo albums are on computer too.

Computer games are probably also a part of your free time. They became more and more
realistic and complicated, and for many people it becomes impossible to tear themselves away. This
means that electronic devices, such as computer and TV set are used mostly for entertainment and
consume most of the time that could be spent on work, going for a walk and sleeping. Man becomes
a slave of the devices which were designed to make him stronger.

Is there a way out? In fact, there is, but many people don't know it and are still slaves. The
best decision is not to give these equipments place in your heart. They should do their work. And
when you have a rest, prefer real communication to virtual one and living an active life to watching
films about crime. Then electronics will be not our lord or enemy but our friend!

Exercise 7. Answer the following questions to the text.

1. The technical revolution has changed our life very much, hasn't it?

2. What were the predecessors of computer age?

3. Do computers make our life easier and simpler? In what way?

4. Computers influence our free time too, don't they?

5. Can you get music and video on the Interment? What other inforination can you get there?
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6. What devices became compatible with computer during the last years?

7. Can you communicate with your friends on the Internet? Do you like such communication or you
prefer real one?

8. In what way do computer games influence the people?

9. Do electronic devices take all our free time?

10. Is man a slave of the devices which were designed to make him stronger?

11. Does the author suggest a way out?

12. What is the way out in your opinion?

Exercise 7. Insert the missing words.

1. helps you to send letters quickly.

2. If there is an interesting program on TV, it's difficult for a person to :

3. During the last two scientific progress and digitization took place.

4. For some people a computer is an equivalent of a . a device for printing and editing
documents.

5. Do you have many ?- Yes, | have parents, grandparents, two sisters and three brothers.

6. 1 don't buy any more, all my photos are on my computer.

7. Computer is a multifunctional device. So the is that it can be used both for work and for
leisure.

8. age was followed by a microelectronic one.

Exercise 8. Continue the following statements.

1. The atomic, space and energy age was followed by ...

2. It's difficult to imagine the social and economic consequences ...
3. Computers have simplified ...

4. Computer helps us to buy goods, find information ...

5. Leisure time is also influenced ...

6. You no longer go to the music shops ...

7. You needn't write letters to your relatives ...

8. Computer and TV set are used mostly for entertainment ...

9. The best decision is not to give these equipments .. .

10. When you have a rest, prefer real communication .. .

Exercise 9. Write an essay on one of the following topics.
1. Man: a slave or a master of electronic devices.

2. The fundamental changes caused by technical revolution.
3. The use of computer for work.



THEME 2. PHYSICS AS A SCIENCE

Topic vocabulary

matter — marepusi, BELIECTBO wireless waves — GecripoBOIHBIC BOJTHBI
motion — nBKeHUE to resolve —

to gain — mony4ars convenient — y1o0HbIi

proof — gokaszarenbpcTBO behavior — mosegeune

to deal with — paccmarpuBate, uMeTh €710 to seek out —

theory of relativity — reopust installation — o6opynoBanue, ycraHoBKa
OTHOCHTEJIEHOCTH forefathers —

distance — paccrosinue to push — tonkaTh

direction - marpaBieHue to pull — tsaayTH

to distribute - pacipocTpansThcs to apply - npumMeHATH

considerable - onpenenenubIii

Exercise 1. Read and translate the text.
PHYSICS AS A SCIENCE

Physics is the science of matter, motion and energy. Newton
was the first physicist in the modern sense. As he stated the three
laws of motion in 1687, physics has advanced at a rapid pace along a
broad road which may be divided into three stages.

The first consists in gaining quantitative knowledge about
some particular phenomena. The next stage involves theoretical
study, including, mathematical proof of theories. The last stage is
experimental proof of the most important theories. Until quite
recently physicists were in favour of mechanical explanation. The
physicist today deals with mathematics to a large extent. Einstein’s
theory of relativity by when the universe is explained mathematically is a powerful tool of physics.

Electricity and magnetism, and electromagnetic radiation of all kinds, from wireless waves to
X-rays, were based on Maxwell’s theory. It resolves the world into electric charges and electric and
magnetic waves.

Physics originally developed, and is still taught today, along several different lines:
mechanics, heat, light, electricity and magnetism, and sound. When it was shown that light had the
characteristics of a wave motion, heat may be converted into mechanical work, and electricity and
magnetism can be generated by mechanical means, physics got a proof of the unity of nature.

The Nature of Physical Knowledge

In physics, certain properties of matter are measured and the results examined to see if there is
any mathematical relationship between them. It is important to understand the true meaning of the
equations we find in a physics book.

They do not tell us what things are in themselves, but are simple a convenient way of
expressing the laws governing their behavior. This is the main purpose of science, to seek out the
laws of the universe and, if possible, to express them in precise mathematical form. Technologists
use this information for such purposes as designing electric dynamos and motors, radio, television
and radar installations, artificial satellites and spacecraft, nuclear power generators and so on, all of
which have helped to make our material way of life so different from that of our forefathers.

All measurements in physics, even of such things as electric current, are related to the three
chosen fundamental quantities of length, mass and time. Until about the year 1800, workers in
various countries used different systems of units. Thus, while an Englishman used inches, a
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continental scientist would measure lengths in centimetres. Fortunately, this unsatisfactory situation
has now been changed by the efforts of various international committees of scientists who have met
for discussion regularly over many years. In 1960, the General Conference of Weight and Measures
recommended that everyone should use a metric system of measurement called the International
System of Units (abbreviated Sl in all languages). The Sl units are derived from the earlier MKS
system, so called because its first three basic units are the metre (m), the kilogramme (kg) and the
second (s). These will be explained shortly.

At the present time, however, we still have to consult books and scientific and technical
papers which use the older centimetre-gramme-second system (CGS units). Some mention of these
units will therefore be made later on so that the reader may be enabled to understand scientific
literature in which they have been used.

Exercise 2. Give the definitions of the underlined words.

1. The science of physics is the science of matter and energy.

2. The laws of physics are to a large extent like the laws of other natural sciences.

3. The characteristics of this phenomenon are quite different from the characteristics of a
wave motion.

4. Einstein’s theory of relativity is the theory explaining the universe mathematically.

Exercise 3. Define the part of the speech of the underlined words.

1. The study of this phenomenon is very important.

2. The scientists study the structure of matter.

3. The generator charges the batteries. The charges of an electric and of a proton are equal in
strength.

4. The group of young physicists works at some theoretical problems. Maxwell’s works on
electricity and magnetism are widely known.

5. By what means can electricity be generated?

Exercise 4. Match Russian and English words.

1) general; a) Ha pacCTOSHHH;

2) term; b) neiictBOBaTH;

3) force; C) TOYKa MPUIIOKCHHUS;

4) body; d) Tepmun;

5) by another part; €) B 0COOBIX ClTyYastx;

6) from a distance; f) momians,;

7) area; g) TPOTHBOIOJIOKHBIN;

8) straight line; h) Temno;

9) magnitude; i) MpeacTaBiATh, H300paXaTh,

10) of indefinite length; J) Tnpsmas IuHHS;

11) opposite; K) Benuuuna;

12) point of application; I) npyroii yacteio;

13) to act; M) BBIYMTATH,

14) in special cases; N) HEOmpeacIEHHOMN JTHHBI,

15) equivalent; 0) pa3HOCTH;

16) to represent; p) 0OIIHii, 00IIEYTOTPEOUTEBHBIIA;
17) difference; q) paBHO3HAYHBII, YKBUBAJIICHTHBIN;
18) to subtract. r cuia

Exercise 5. Translate the sentences into English.

1. B Hayke cylIecTBYeT MHOT'O PA3IMYHBIX TEOPHIA.



2. OHU SABJISIFOTCS MOITHBIM HHCTPYMEHTOM JIJIsl OOBSICHEHUS SIBJICHUN TTPUPO/IBI.
3. B ¢usuke nMeercs HECKOJIBKO HAMPaBICHUH.

4. Imu SIBASIOTCS CIEAYIOIIHE.

5. B mpupone cyniecTByroT 3JeKTPUUECKUE U MATHUTHBIE BOJIHBI.

6. OHU ABJISFOTCS MPUINHON AJIEKTPOMATHUTHBIX SIBJICHUH.

Exercise 6. Read and translate the text.
FORCES

The word force is a general term for any push or pull. A force is always exerted on a body by
another body or on a part of a body by another part.

A force may act through a contact, or it may act from a distance like gravitational or magnetic
attraction. It may act on a point of a body or be distributed over a considerable area. But whether
exerted through a contact or from a distance a force is always exerted on something and by
something.

The force acts along the line. The line of action of any force is a line of indefinite length

parallel to the direction of the force and containing its point of
Puch amd, Pulk application. To specify a force, it is necessary to know its
Y direction, magnitude and sense. Hence, forces are vector
‘] S quantities. They must be added, subtracted, multiplied and
divided vectorially. The ordinary arithmetic rules of addition,
subtraction, multiplication and division used for scalar quantities
cannot be applied, except in special cases. Forces can be
represented by straight lines.

The length of the line represents the magnitude of the force. The direction of the line is that of
force. The head of the arrow of the line shows whether the force acts up of down, to the right or to
the left, etc.

If a force acts on a body that is free to move, the body moves in the direction of the force.
When two forces are applied in opposite directions, the body moves in the direction of the greater
force. The force tending to move the body in this case is the difference between the two forces.

When the forces act in the same direction, the equivalent force known as the resultant is the
sum of the two forces.

Exercise 7. Answer the following questions.

. What is the word force?

. What is a force always exerted by?

. How may a force act?

. What is the line of action of any force?

. What quantities are forces?

. Can ordinary arithmetic rules be applied to vector quantities?
. How can forces be represented?

. Where does a body move under the action of two forces?

CONO OIS~ WN B

Exercise 8. Read and translate the text.
GRAVITATION, WEIGHT AND DENSITY
What is the weight of a body? It is simply the amount of the gravitational attraction of the
earth for the object. This means that a body has weight only because it is near a very large object

like the earth. If a one-pound stone is moved father (manemie) from the earth surface, its weight
decreases because the earth does not pull so hard.
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In other words (apyrumu cioBamu), the weight of a body depends on how near the earth it is,
but its mass is the same everywhere in the universe.

For example, two bricks (kupriuun) together have twice the mass of a single (oxun) brick, but
if we take these bricks to the height of 1,600 miles, their weight will be about that of a single brick
at sea level.

But a given volume of one material has a different weight than the same volume of some
other material, because they have different density, for instance, we say that iron is "heavier" than
wood.

The density of a substance is the weight of any portion (uacts) of it divided by the volume.
Stated as a formula D = m/V where D stands for density, m - for mass and V - for volume. Of
course, this equation may be solved for m and for V: m = D x V (m equals D multiplied by V); V =
m/D.

Exercise 9. Translate the following word combinations into English.

. QaTOMHBIN, 00BEMHEBIN - BEC;,

. 3apsHKEHHOE, TBEPJIOE - TEJO;

. TUWIOTHOCTb - TUIa3Mbl, SHEPTHH;

. 3€MHasl, KOHTAKTHas - IOBEPXHOCTb;

. IEHTP, TIOTHOCTb - 3€MJIH;

. PaBHBIN, MOJIEKYISPHBIN, OONBIION - 00BEM;

. DHEPIreTUYECKHM, KBAHTOBBII, TEXHUYECKH - YPOBEHb.

~NOoO oIk WN -

Exercise 10. Match the words from the column A with word from the column B

1. about a) BbICOTA 1. mOBEpPXHOCTH 1) weight

2. mean b) ¢yur 2. IBUKEHUE 2) volume
3. equal C) paBHBIii 3. Bec 3) earth

4. height d) ycTaHOBICHHBIH 4. 06beM 4) density
5. stated €) MpHOIM3UTETHHO 5. ypoBeHb 5) surface
6. pound f) o3mnayars 6. 3emuis 6) movement
7. heavy g) 7. TsKembIit 7. IIIOTHOCTH 7) level

Exercise 11. Math the beginnings and the endings of the sentences.

1. A body has weight... a) greater than that of wood.
2. The mass of a body is... b) the same everywhere.
3. The density of iron is... c) when it is near the surface.

4. The density of a substance is...  d) the weight of any portion of it divided by the volume.

Exercise 12. Read and translate the text.

MEASUREMENTS
Physics is known as an exact science and this means that it is
@ 2 [ possible to make measurements of the things we talk about, because we
E ,0{,5“;;,-2;;”"& must not only know how to describe things but be able to measure them.
iskg S L There are many types of measurements. Some are very simple,
u (uL»J(S) [ others require the use of highly complex instruments.
e The simpliest kind of measuring operation is finding the length of an
r; Qi 73 uf objtect. The fundamental length unit in the Metric system is the standard
" e %7 meter
T-—— j:’ The following table gives the most commonly used Metric units of
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length: 1 kilometer (km) = (equals) 1,000 meters; 1 METER (m) = PRIMARY UNIT; 1 centimeter
(cm) = 0.01 meter; 1 millimeter (mm) = 0.001 meter.

Length units in the English system: 1 in (inch) = 2.54cm; 1 ft (foot) = 30.5cm; 1 mile =
1609m.

For area measurement we have square centimeters (cm), square meters (m), etc.

Volume requires a cubical unit for its measurement. Thus there are cubic centimeters (cm),
cubic feet (ft), etc.

The fundamental Metric standard of mass is the kilogramme. When we weigh an object we
compare the mass of the object with that of the standard using the earth's attraction.

Exercise 13. Translate the following word combinations into English.

. 00JIbIIIasA, MaJIeHbKasi, paBHas - IJIOLIA/b

. IPUTSKEHUE - YACTHULL, MOJIEKYJI, 3eMJIU

. IPOCTOE, TPYAHOE, TO K€ CaMoe - YpaBHEHHE

. €IMHUIIA - ITTUHBI, TUIOIIA/I1, Beca

. U3BMEPEHHE - BBICOTHI, TITyOUHBI

. IPOCTOM, CJIOXKHBIH - IPUOOP

. CpPaBHUTE - IPUOOPHI, 000PYIOBAaHUE, YCTAHOBKHU
. U3MEPHTE - TEPPUTOPHIO, JJIUHY, TTyOUHY

CONO Ol B~ WN P

Exercise 14. Answer the following questions.

1. Why do we call physics as an exact science?

2. What kind of measuring operations do you know (length, volume, mass)
3. What are the exact commonly used Metric units of length?

4. Do you know the length units of English system? What are they?

(1 inch = 2.54 cm; 1 foot = 30.5 cm; 1 mile = 1609 m)

Exercise 15. Read and translate the text.
UNITS MADE AFTER FAMOUS SCIENTISTS

Words like watt or volt have become part of our language so completely that we sometimes
forget that these are the names of famous scientists. Let us recall a few such units.

An ampere is the unit of electric current in common use. It is that current which when passed
through a solution of silver nitrate in water will deposit water (0,0001118 gram per second). The
unit is made after Andre-Marie Ampere (1775-1836), the famous French physicist and
mathematician.

A bell is a unit for comparing two values of power. It is 10 times the size of the more
frequently used decibel, which is used as a measure of response in all types of electrical
communication circuits. The unit is named after Alexander Graham Bell (1877-1922), the American
inventor of telephone.

A coulomb is a unit of electric charge equal to the quantity of electricity transferred in one
second by a current of one ampere. It is named after Charles Augustin de Coulomb (1736-1806),
the prominent French physicist.

A curie (Cu) is the unit of the measurement of radioactivity. It is named after Pierre and
Marrie Curie, French physicists.

A farad is a unit of electrical capacitance. It is named after Michael Faraday (1791-1867), the
famous English physicist.

A gal is a unit of acceleration used in describing the effects of gravity. It is an acceleration of
one centimetre per second each second. This unit is named after Galileo Galiley (1564-1642), the
prominent Italian scientist.
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A Kelvin is a degree on the thermometric scale that takes absolute zero as it starting point ( 0o
K). It was named after Willian Thomson (1824- 1907), who later became Lord Kelvin, a British
professor, the inventor of mirror galvanometer.

A newton is the unit of force in the metre-kilogram second measurement system. It is named
after Sir Isaac Newton (1642-1727), the English cientist, a professor of Cambridge University.

A roentgen is a unit of radiation. It is named after Wilhelm Condrad Roentgen (1845-1923),
the famous German physicist.

A volt is the difference of potential between two points, if one joule of work is required to
transport one coulomb of charge from one point to the other. It is named after Alessandro Volta
(1745-1827), the Italian physicist.

A watt is a unit of power. It is named after James Watt (1730-1819), the English inventor of a
steam-engine.

Exercise 16. Make up sentences using the model and using clichés.

Model: Ampere is the famous French physicist. He is from France.
Clichés: As far as | know... As to ...

1. Bell is ... (America - American)

2. M.Faraday is ... (England - English)

3. G.Galilei is ... (Italy - Italian)

4. Lord Kelvin is ... (British - Britain)

5. W. Roentgen is ... (German - Germany)

Exercise 17. Make up sentences trying to learn about the inventions.

Could you tell me invented telephone?
Tell me, please WH O opened the x-rays?
I'd like to know invented the steam-engine?

discovered radioactivity?
invented the mirror galvanometer?

Exercise 18. Give definitions of units and say after whom they were named.
1) an ampere; 2) a roentgen; 3) a curie; 4) a farad; 5) a gal; 6) a bel; 7) a newton; 8) a watt.
A unit of power, a unit of electrical capacitance, a unit for comparing two values of power, a unit

for measuring radioactivity, a unit of electrical current, a unit of acceleration, a unit of force in the
metre-kiligram-second measurement system, a unit of radiation.

Exercise 19. Finish the sentences.

1) We measure magnetic field intensity by ....

2) Two values of power are measured in ...

3) Radioactivity is measured in ...

4) Electrical capacitance is measured in ...

5) The difference of potential between two points is measured in ...

Exercise 20. Read and translate the text.
ATOMIC ENERGY

Some substances, such as radium and uranium, are .radio-active. This means that the nuclei of
the atoms of these substances are continually splitting up. When the nucleus of an atom of radio-
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active substance disintegrates, very small particles, known as alpha and beta particles, are thrown
off with verygreat energy. At the same time, invisible rays, known as gamma rays, are produced.
These rays are capable of passing through several inches of solid metal. The energy produced by the
splitting of the nucleus of an atom is called nuclear or atomic energy.

The electrically charged particles which are thrown off by radio-active substance can be
accelerated to a very high speed. If one of these accelerated particles hits the nucleus of another
atom, it will cause it to disintegrate. Atomic energy will thus be released. It is possible, though very
expensive, to transfer atoms of one element to atoms of another by this means. But more energy is
used in accelerating the particle than is released by the disintegrating of a nucleus. So this is not a
method of obtaining atomic power for practical purposes.

Some atoms contain uncharged particles called neutrons. If the
nucleus of an atom of Uranium 235, a rare from of uranium, is struck by a
moving neutron, the nucleus will split, releasing both energy and another
neutron. If the two neutrons collide with the more nuclei the same thing
will happen. More energy and more neutrons will be produced, and the
process will continue. Though the amount of energy released by a single
nucleus is very small, when such a .chain reaction is started, a great deal
of energy can quickly be produced.

Exercise 21. Answer the following questions.

. What substances are known as .radio-active?

. When are alpha and beta particles thrown off?

. When are gamma rays produced?

. What is called .atomic energy?

. How can electrically charged particles be accelerated?
. When will atomic energy be released?

. What is a neutron?

. What is a chain-reaction?

coONO Ol A~ WN -

Exercise 22. Match following words.

Synonyms Antonyms
1. substance; a) tovary; 1. possible; a) to discharge;
2. energy; b) nuclear,; 2. high; b) to finish;
3. to use; C) power; 3. visible; c) low;
4. several; d) to begin; 4. to release; d) invisible;
5. atomic; e) velocity; 5. to charge; e) impossible;
6. to hit; f) some; 6. to start; f) to liberate;
7. to transform; g) beam; 7. solid; g) to disintegrate;
8. to change; h) very much; 8. to integrate; h) liquid;
9. to start; i) aim; 9. to accelerate; i) to destroy;
10. speed; j) tospeed up; 10. to produce; J) to decelerate;
11. purpose; K) matter; 11. to build k) to arrest
12. ray; I) to utilize;
13. a great deal; m) to strike;
14. to accelerate n) to convert
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THEME 3. MATHEMATICS AS A SCIENCE
Topic vocabulary

observation — sabaroaeHue to enable — naBaTe BO3MOKHOCTH

to treat — oOpabaThIBaThH prediction —

feature — uepra, XapakKTepUCTHKA to confirm —

aerobatics — to loop -

precise — to increase — yBeIuM4HBaTH, MMOBBIIATH, PACTH

in connection with — B cBsi3u ¢ to penetrate -

Exercise 1. Read and translate the text.
THE ROLE OF MATHEMATICS AND MATHEMATICAL ANALYSIS

In mathematics and, in particular, in mathematical analysis practical work and observation of
nature are, as in other sciences, the main source of scientific discoveries. In their turn, mathematical
methods play a very important role in natural sciences and
engineering.

Mathematical methods lie in the foundation of
physics, mechanics, engineering and other natural sciences.
For all of them mathematics is a powerful theoretical and
practical tool without which no scientific calculation and no
engineering and technology are possible.

Mathematical analysis that treats of variables and
functional relationships between them is particularly
important since the laws of physics, mechanics, chemistry, etc. are expressed as such relationships.

An important feature of the application of mathematics to other sciences is that in enables us
to make scientific predictions, that is to draw, on the basis of logic and with this aid of
mathematical methods, correct conclusions whose agreement with reality is then confirmed by
experience, experiment and practice. Here is one remarkable example illustrating what has been
said.

As is known, the modern science of aviation was created by the famous Russian scientist
Professor N. E. Jukovsky (1847—1921). He derived by means of mathematical methods certain
formulas and laws which enabled him to predict impossibility of aerobatics, and, in particular, of
looping the loop. Soon the loop was performed by the Russian pilot, captain P.N.Nesterov. The
possibility of looping the loop was discovered mathematically before it was realized physically.

In recent years the role of mathematics has still increased especially in connection with the
appearance of modern high-speed electronic computers. Realization of space flights, launching
rockets to other planets and establishing radio and television communication with them require
extremely complicated and precise mathematical calculations which cannot be performed without
computers. Mathematical methods are penetrating deeply even into such traditionally «non-
mathematical » sciences as economics, biology, medicine, etc. It can be said that no modern
scientific and technical project can be realized without mathematics and its methods.

NUMBERS AND CALCULATIONS

Cardinal

Ordinal
1-one —oaun
2 - two — n1Ba
3 - three — tpu

4 - four — yetnipe
5 -five — oare
6 - SiX — mecrth

the first — nepsbrit

the second — Bropoii
the third — Tpetuit

the fourth — uerBepThIit
the fifth — msaTerit

the sixth — mecroit
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7 - seven — ceMb

8 - eight — Bocemb

9 - nine - geBATH

10 - ten — gecsarts

11 - eleven - oguHHAIUIATE

12 - twelve - nBenaauaTeh

13 - thirteen - TpunaaTh

14 - fourteen - yeTwIpHAIIATD
15 - fifteen - narHanuaTe

16 - sixteen - mecTHaaUATH
17 - seventeen - cemHaaaTh
18 - eighteen - BocemMHaanarh
19 - nineteen - geBATHAILIATH
20 - twenty - nBaauaTth

30 - thirty - tpuauars

40 - forty - copok

50 - fifty - maTpaecsaT

60 - sixty - mectpaecsr

70 - seventy - ceMpaecsT

80 - eighty - Bocembaecsr

90 - ninety - neBsHOCTO

100 - hundred - cro

1,000 - thousand — oana TeICSYa
1,000 000 - million - onguH MULTHOH

the seventh — ceapmoii

the eighth — Bocemoit

the ninth — neBsaTHIi

the tenth — necsrsrit

the eleventh — onunHagIaTeI
the twelfth — nenaguareiit

the thirteenth — rpunaauaTerit
the fourteenth — uerbipHaamaTeIii
the fifteenth — naraanmarei

the sixteenth — mectHaauaTsI
the seventeenth — cemuazarerit
the eighteenth — BocemuanaTsrit
the nineteenth — neBaraaauaTeIil
the twentieth — nBagmaTeIi

the thirtieth - Tpunuarsrii

the fortieth — copoxoBoit

the fiftieth - matunecarsrii

the sixtieth — mectunecsTeIit

the seventieth — cemunecsaTolil
the eightieth — BoceMumecsaThIi
the ninetieth — neBstHOCTEII

the hundredth - corsrii

the thousandth - TeicstunbIi

Composite

numerals

22 — twenty-two
66 — sixty-six
1,001 — one thousand and one

5,550 — five thousand five hundred and fifty
1,500 — fifteen hundred

the twenty-second — aBaaate BTOpoii
the sixty-sixth — mecrsaecsr mecroi
the thousand and first — onHa Thics4a nepBbIit

the five thousand five hundred and fiftieth

Exercise 2. Read and study these words.

to add — cnoxuTs,
npuOaBUTH

addition — cioxxenune

to subtract — BeruecTn
subtraction — Belunranue
plus — miroc

MiNus — MUHYC

to equal — paBHsITECS

to be equal to — GwITH
paBHBIM

Ha
multiplication —

0NCe — OIMH pa3
twice — nBaxK I,

to multiply — ymHOXHTH
multiplied by — ymHOXeHHBII

to divide — paznenuth
divided by — pa3nenennbrit Ha
division — genenue

three times — tpu pasa

fractions — npoGu
decimal fractions —
JECSITUUHBIE TPOOH
common fractions —
pocThie Jpodu
numerator — yucauTeb
denominator — 3uamMeHareinb
point — Touka

nought — Hyb

Zero — HyJIb

O - nynp

YMHOKEHHE

JBa pasa

ADDITION AND SUBTRACTION

5+ 7 =12 —five plus seven is equal to twelve

66 + 13 = 79 — sixty-six plus thirteen equals seventy-nine

atb=c—aplusbisc
15 — 6 = 9 — fifteen minus six equals nine

81 - 33 = 48 — eighty-one minus thirty-three is equal to forty-eight
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c—b=a-cminusbequalsa

Exercise 3. Read and solve these problems.

99 + 77 = 8-3= 315+ 145 =
61 -50= 47 -18 = 859 — 600 =
114 + 316 = 1,203 +419 = 4,444 + 7,777 =
b+a= d-c= a-c=

MULTIPLICATION AND DIVISION

1*1=-onceoneisone

2 * 2 = - twice two is equal to four

3 * 3 = - three times three equals nine

4 * 4 = - four times four equals sixteen

12 * 10 = 120 — twelve multiplied by ten is equal to one hundred and twenty
35 : 7 =5 —thirty-five equals five

1,000 : 25 = 40 — one thousand divided by twenty-five is equal to forty
a:b=c—adividedbybisc

Exercise 4. Read and solve these problems.

10*7= 49:7= 10,660 :10 =
100 * 100 = 175:25= 749:7 =
234*6 = 12*12 = 1*1=
a*b= n*m= I*k=

COMMON AND DECIMAL FRACTIONS

¥ = one half (a half) 0.7 — O point seven

1/3 = one third (a third) nought point seven

2/7 = two sevenths zero point seven

3 Y = three and a half 0.002 — zero double zeroes two
5 1/7 = five and one seventh 1.1 — one point one

6 5/7 = six and five sevenths 5.36 — five point three six

65.237 — sixty-five point two three seen

Exercise 5. Read these common and decimal fractions.

1/3 5/8 15.89
20.23 10.25 0.003
2/5 7Y 79.315
0.009 205.35 95/8
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THEME 4. CHEMISTRY AS A SCIENCE

Topic vocabulary

chemistry - xumus

science - Hayka

to include - Bxirouath

property - cBOlCTBO

composition - cocras

codas structure - cTpykTypa, COCTOSIHHE

to undergo — moaBeprarbcs

accompanying - ComyTCTBYIOIIHE [
energy changes — npeo6pa3oBaHue SHEPTUH
abundance - uzobuiue

overall volume of production — o6muii
00BbeM MPOAYKIUU

much credit for this is due to our
scientists — B aTom OoJibInas 3aciiyra Hammx
YUCHBIX research — HUCCJICAOBAHUEC

to win world-wide recognition — noay4uTs
BCCMHPHOC IIPU3HAHUC

10 Serve — ciryXuThb

theoretical basis — reopernyeckas ocHOBa
to enable — naBaTh BO3MOKHOCTH

to set up - OCHOBBIBaTh

contribution — Bkiaz

to reveal - OTKPbIBATb, ITOKA3bIBATb
condition - ycioBue

processing — o6paboTka

chain  reaction - nennas peakius
discovery - oTkpbITHE

to achieve - mocrurars

to play an important part—urpars
BaYXHYIO POJIb

Exercise 1. Read and translate the text.

branch - orpacnb

close links — Tecnas

large-scale production — npou3BoaCTBO B
OoJBIIIMX MacTabax

compound — coeuHeHnE

to evolve - paspabaTbiBaTh
simultaneously - omHOBpeMeHHO

field — o6macts, orpacib

It was ... considered (thought) — npeamonaranu,
CUHTAIIH

to consist of - cocTosaTs U3

to derive — mpoucxoauts OT

to include — Bkitouats, comepkath B cebe
hydrocarbon — yrieBomopon

substance - BemecTBo

to contain — comepxarb

for instance - nanpumep

behaviour - noBencuue

current — 3JIEKTPUYECKUN TOK

relation — cooTHoLIEHNE, 3aBUCUMOCTH
whereby — mocpencTBoM KOTOPOTO

{0 cause — BbI3BIBaThH

conducting medium — npoBosiias cpeaa
solution - pactBop

molten — pacmaBieHHbIH

method of deposition metals — meto ocaxaeHwMsI

METaJJIOB

to draw (drew, drawn) — TsHYTb
to repel — orrankuBaThCs
boundary - rpanwuma

CHEMISTRY: KEY TO PROGRESS AND ABUNDANCE

The science of chemistry includes a study of properties, composition, and structure of
matter, the changes in structure and composition which matter undergoes, and the accompanying
energy changes.

The Russian chemical industry now holds second place in the world in overall volume of
production. Much credit for this is due to our scientists whose research has won worldwide

recognition. The classical works by Mendeleyev, Butlerov, Zelinsky,

Zaitzev, Lebedev, Favorsky and many others not only served as a

theoretical basis for the development of the chemical industry, but enabled
’ our scientists to set up a number of modern branches of the chemical in-
dustry as well.

The close links between science and industry enabled the chemical
industry to make great progress.

14 The Soviet Union was the first country to organize large-scale

NIL/  production of synthetic rubber.
<
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Zelinsky's works formed the basis for the synthesizing of a large number of new
chemical compounds. These compounds are now counted in thousands, and they are extremely
important in the country's economy. Our scientists evolved an original method of extracting
phenol and acetone simultaneously from benzene and propylene. Phenol and acetone are needed
for the manufacture of plastics, textile fibres, organic glass and other chemical products.

Scientists are making a major contribution to the production of aniline dyes, and many
new dyes have been evolved with their help.

The research of our scientists has revealed the physical and physico-chemical conditions
necessary for the industrial production and processing of polymeric materials.

The theory of chain reactions is a major discovery of our time. The development of this
theory is linked with the name of the Soviet scientist Semyonov, a Nobel Prize winner.

The successes achieved by chemistry and engineering have played an important part in
our country's achievements in space.

Fields of Chemistry

The field of chemistry is now a very large one. There are more than 30 different
branches of chemistry. Some of the better known fields are inorganic chemistry, organic
chemistry, physical chemistry, analytical chemistry, biological chemistry, pharmaceutical
chemistry, nuclear chemistry, industrial chemistry, colloidal chemistry, and electrochemistry.

Inorganic chemistry. It is originally considered that the field of inorganic chemistry
consists of the study of materials not derived from living organisms. However it now includes
all substances other than the hydrocarbons and their derivatives.

Organic chemistry. At one time it was thought that all substances
found in plants and animals could be made only by using part of a living plant
or animal. The study of these substances, most of which contain carbon was
therefore called organic chemistry. It is now known that this idea is quite wrong,
for in 1828 F. Wohler made an "organic" substance using a simple laboratory
process.

Organic chemistry now merely means the chemistry of carbon S
compounds. -
Physical chemistry is concerned with those parts of chemistry which 0= =
are closely linked with physics as, for in stance, the behaviour of substances
when a current of electricity is passed through them.

Electrochemistry is concerned with the relation between electrical energy and chemical
change. Electrolysis is the process whereby electrical energy causes a chemical change in the
conducting medium, which usually is a solution or a molten substance. The process is generally
used as a method of deposition metals from a solution.

Magnetochemistry is the study of behaviour of a chemical substance in the presence of a
magnetic field. A paramagnetic substance, i.e. one having unpaired electrons is drawn into a
magnetic field. Diamagnetic substances, i.e. those having no unpaired electrons, are repelled
by a magnetic field.

Biochemistry. Just as the physical chemist works on the boundaries between physics and
chemistry, so the biochemist works on the boundaries between biology and chemistry. Much of the
work of the biochemist is concerned with foodstuffs and, medicines. The medicines known as
antibiotics, of which penicillin is an early example, were prepared by biochemists.

Exercise 2. Give English equivalents for these words.

oTpaciib YCJI0OBUEC COCTaB IIPOU3BOJACTBO
pPa3BUTHC BBIACIICHUC CBOMCTBO OIHOBPCMCHHO
HCCICIOBAaHUC OTKPBITUEC HaykKa JOCTUIaTh

Exercise 3. Answer the questions.

1) Which branch of chemistry deals with the study of materials not derived from living organisms?
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2) Which branch of chemistry studies the behaviour of a chemical substance in the presence of a
magnetic field?

3) What is the study of substances containing carbon called?

4) What other branches of chemistry do you know?

5) By whom were antibiotics prepared?

Exercise 4. Fill in the gaps with suitable words from the box.

production  repelled unpaired solution  foodstuffs compounds
enabled  branches electrolysis  chain

1) Diamagnetic substances are ... by a magnetic field.

2) Much of the work of the biochemist is concerned with . . . and medicines.

3) ...Isthe process whereby electrical energy causes a chemical change in the conducting medium.
4) Electrolysis is generally used as a method of deposition of metals from ...

5) Thetheory of ... reactions is a major discovery of our time.

6) The close links between the science and industry ... the chemical industry to make great progress.
7) Zelinsky's works formed the basis for the synthesizing of a large number of new chemical ... .

8) Scientists are making a major contribution to ... of aniline dyes.

9) There are more than 30 different . . . of chemistry.

10) Diamagnetic substances have no ... electrons.

Exercise 5. Make up sentences out of these words.

1) And, phenol, an original method, acetone, our scientists, simultaneously, benzene, and, evolved, from,
extracting, propylene, of.

2) Substance, field, the study, in the presence, behaviour, chemical, magnetochemistry, of, of, is, a, of, a,
magnetic.

3) World-wide, this, to, scientists, recognition, much, due, research, credit, our, is, whose, won, has.

4) Other, needed, manufacture, textile fibers, plastics, acetone, and, are, organic glass, for, the, products, of, and,
chemical, phenol.

Physics, chemistry, parts, linked, which, concerned, are, closely, with, with, physical, chemistry, is, those, of

Exercise 6. Translate into English.

1) Hamm yuenbie pazpaboTany HOBBIM MeTOA 00pabOTKU METAJIIOB.

2) buoxumuku BHecaIH 0O0JIBIION BKJIAJ B IPOU3BOJICTBO aHTUONOTHKOB.

3) DnexTpoxumus  cBsfi3aHa C  HU3YYEHHEM  OTHOUIEHHM  MEXAYy  dSIEKTPUUYECKOU
SHEpruel U XUMHUYECKUMH U3MEHEHUSIMH.

4) Pycckue ydeHble OCHOBAJIM OOJIBIIOE KOJIMYECTBO COBPEMEHHBIX OTpacield XUMHUYECKOU

MPOMBIIIEHHOCTH.
5) OHu He 3HAIOT COCTaBa ATOTO COCIMHEHMUSI.
6) CoBerckuili  cow3  ObUI  TMEPBBIM roCyIapCTBOM, KOTOpO€  OpraHu30Balo

KpyIHOMAacITaOHOE MPOU3BOJACTBO CUHTETUUYECKOTO KayuyKa.
7) OTOT ydeHBIH onpeaenus puzndeckue U QPU3UKO-XUMHUYECKHUE YCIOBUS HEOOXOIUMBIE
JUJTSl IPOMBIIIJIEHHOTO MPOU3BOJCTBA U 00paOOTKHU MOJUMEPHBIX MaTEpUAIIOB.
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THEME 5. MATERIALS. METALS

Topic vocabulary

property — cBOWCTBO vessel — cocyj, KoTen, CyIHO
metallurgy — meramnyprus lathe — TokapHbIil cTaHOK

separation — pasJenieHue, OTCTOSIHUE milling machine — ¢pe3epHsiii ctaHOK
dense — 1IOTHBI# shaper — cTporajbHbIif CTAHOK
arrangement — pacroJyioxXeHue grinder — nutudoBaIbHBIN CTAHOK

to slide — ckonb3uTh to melt — naBuTh, MIABUTHCS PACILUIABUTH
malleable — xoBkuii, moIaTANBEIA, to cast — omimBaTh, OTIUTH

CHOCOOHBIN 1ehOpMUPOBATHCS coarse — rpyOblil, KpyIHBIHA

bend (bent, bent) — ruyrts stiff — sxecTkuit

to fracture — nomars to corrode — pa3benath, pKkaBeTh
ductile — snacTu4HbI#i, KOBKUI rusty — pskaBblii

to draw — BoJI0YUTb, TSIHYTH stainless, rust-proof — nepsxaBeromuii
Wire — mpoBoJIoKa to resist — conmpoTHBIATHCS

lead — cBunen considerably — 3nauuTensHo, ropasao
iron — >ene3o, 4yryH forging — xoBka

grain — 3epHo welding — cBapka

to depend on — 3aBuceTts cutting tools — pexyiine HHCTPYMEHTBI
mould — dopma (05 omauexu) surgical instruments — xupyprudeckue uH-
treatment — oGpaboTka CTPYMEHTHI

quenching — 3akaika Spring — mpyxuHa

tempering — oTyck mociie 3aKajiku inclusion — BxrOUeHHKE

annealing — omxwr, OTITyCK to affect — BiusThH

rolling — mpokarka manganese — Mapraserr

to hammer — koBatb (Hamp. MOJIOTOM) silicon — kpemHwuit

metal fatigue — ycranocts MeTaiia nitrogen — asot

Creep — moji3y4yecTb tungsten — Bonbsppam

stress — nmaBnenue, carbon— yriepon

failure — moBpexaenue, paspyiicHue
Exercise 1. Read and translate the text.
METALS

Metals are materials most widely used in industry because of their
properties. The study of the production and properties of metals is known as
metallurgy.

The separation between the atoms in metals is small, so most metals are
dense. The atoms are arranged regularly and can slide over each other. That is
why metals are malleable (can be deformed and bent without fracture) and
ductile (can be drawn into wire). Metals vary greatly in their properties. For
example, lead is soft and can be bent by hand, while iron can only be worked by hammering at red
heat.

The regular arrangement of atoms in metals gives them a crystalline structure. Irregular
crystals are called grains. The properties of the metals depend on the size, shape, orientation, and
composition of these grains. In general, a metal with small grains will be harder and stronger than
one with coarse grains.

Heat treatment such as quenching, tempering, or annealing controls the nature of the grains
and their size in the metal. Small amounts of other metals (less than 1 per cent) are often added to a
pure metal. This is called alloying (neruposanue) and it changes the grain structure and properties
of metals.
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All metals can be formed by drawing, rolling, hammering and extrusion, but some require
hot-working.

Metals are subject to metal fatigue and to creep (the slow increase in length under stress)
causing deformation and failure. Both effects are taken into account by engineers when designing,
for example, airplanes, gas turbines, and pressure vessels for high-temperature chemical processes.
Metals can be worked using machine tools such as lathe, milling machine, shaper and grinder.

The ways of working a metal depend on its properties. Many metals can be melted and cast in
moulds but special conditions are required for metals that react with air.

Exercise 2. Answer the following questions.

1. What are metals and what do we call metallurgy?

2. Why are most metals dense?

3. Why are metals malleable?

4. What is malleability / alloying / crystalline structure / creeping?
5. What do the properties of metals depend on?

6. What changes the size of grains in metals?

7. What are the main processes of metal forming?

Exercise 3. Find the following words and word combinations in the text.

1. cBoiicTBa MeTaIIOB 7. cnocoObl 00pabOTKH METAIIJIOB
2. TPaBUJIBHOE PACIIONIOKECHUE 8. mpokatka

3. CHJIBHO OTJIMYAIOTCS TI0 CBOUM CBOHCTBaM 9. KoBKa

4. KpuUCTaUIMYeCcKas CTPYKTypa 10. ropsiuast o6paboTka

5. pasmep / popma / cTpykTypa / cBOICTBa 3epeH 11. ycramocts MeTasia

6. 3akanka 12. naBka u OTJIMBKA B (DOPMBI

Exercise 4. Complete the following sentences:

Metals are...

Metallurgy is...

Most metals are...

The properties of the metals depend...
Alloying is...

All metals can be formed by...

Creep is...

Metals can be worked using...

NN E

Exercise 5. Translate into English.

1. MeTanisl — IUIOTHBIE MaTepUabl IOTOMY, YTO MEXKy aTOMaMU B METaJlJlaX MaJjlO€ PacCTOsTHUE.
2. MeTannsl UMEIOT KPUCTAIUIMYECKYIO CTPYKTYPY M3-3a IPABUIIBHOTO PACIOIOKEHUS aTOMOB.

3. UeM MeHbIIIE 3€pHA, TEM TBEPKE METAILI.

4. 3akanka ¥ OT’KUT U3MEHSIOT OPMY U pa3Mep 3€peH B MeTalljIax.

5. JlernpoBaHue U3MEHSAET CTPYKTYPY 3€PEH U CBOMCTBA METAJIOB.

Exercise 6. Read and translate the text.
STEEL
The most important metal in industry is iron and its alloy — steel.

f . Steel is an alloy of iron and carbon. It is strong and stiff, but corrodes
N I easily through rusting, although stainless and other special steels resist
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corrosion. The amount of carbon in a steel influences its properties considerably. Steels of low
carbon content (mild steels) are quite ductile and are used in the manufacture of sheet iron, wire,
and pipes. Medium-carbon steels containing from 0.2 to 0.4 per cent carbon are tougher and
stronger and are used as structural steels. Both mild and medium-carbon steels are suitable for
forging and welding. High-carbon steels contain from 0.4 to 1.5 per cent carbon, are hard and brittle
and are used in cutting tools, surgical instruments, razor blades and springs. Tool steel, also called
silver steel, contains about 1 per cent carbon and is strengthened and toughened by quenching and
tempering.

The inclusion of other elements affects the properties of the steel. Manganese gives extra
strength and toughness. Steel containing 4 per cent silicon is used for transformer cores or
electromagnets because it has large grains acting like small magnets. The addition of chromium
gives extra strength and corrosion resistance, so we can get rust-proof steels. Heating in the
presence of carbon or nitrogen-rich materials is used to form a hard surface on steel (case-
hardening). High-speed steels, which are extremely important in machine-tools, contain chromium
and tungsten plus smaller amounts of vanadium, molybdenum and other metals.

Exercise 7. Answer the following questions.

1. What is steel?

2. What are the main properties of steel?

3. What are the drawbacks of steel?

4. What kinds of steel do you know? Where are they used?

5. What gives the addition of manganese, silicon and chromium to steel?

6. What can be made of mild steels (medium-carbon steels, high-carbon steels)?

Exercise 8. Find the following words and word combinations in the text.

1. crutaB kenesa u yriaepozaa 7. TUCTOBOE KEJIE30, IPOBOJIOKA, TPYOBI
2. IPOYHBIN U KECTKUU 8. KOHCTPYKIIMOHHBIE CTATU

3. JIeTKO KOpPO3UPYET 9. mpUroiHeI ISl KOBKU U CBapKH

4. HeprkaBeroIas CTalb 10. TBepABIN ¥ XPYIKUM

5. HHA3KOE COoJIepKaHue yriiepoaa 11. pexxymiye HHCTPYMEHTBI

6. KOBKOCTb 12. xupypruyeckue HHCTPYMEHTHI
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THEME 6. MATERIALS. SYNTHETIC MATERIALS

Topic vocabulary

fibre — BosiokHo, HUTB stretched — pacrsHyTbIit

identical — oxnHAKOBBIN, WIEHTUYHBIN transparent — mpo3pavHsblii

molecule — moznekyna rubber — pesuna, kay4yk

branch — passeTBiennbIit to decompose — pasnararbcs

to synthesize — cunTe3upoBarh soft-drink — Ge3aKOroNbHbIH HAITMTOK
chemicals — xumuueckue BemecTBa coil — crimpanb

to soften — cmsryars polyurethane — nonuyperan

cellulose — kieryarka, re/mIrOI03a fibreglass — crexmnoBosokHO

wax — BOCK reinforced — ynpouHeHHBI#
thermosetting plastics — TepmopeakTuBHBIE ~ €XPaNSiON — paciiupeHue

IIACTMACCHI matrix — matpwuiia

to harden — nenatp TBepABIM ceramic — KepaMHyeCKHii

to subject — moaBeprath specific strength — ynenapHas IPOYHOCTH
resin — cmoua specific stiffness — ynenbHas )ecTKOCTh
similar — cxoaubIii, 1oa00HbIH anisotropic — aHU30TPOITHBIH

sufficient — mocraTo4HsbIit
to prevent — npenoTBpaarh

Exercise 1. Read and translate the text.
PLASTICS

Plastics are non-metallic, synthetic, carbon-based
materials. They can be moulded, shaped, or extruded into
flexible sheets, films, or fibres. Plastics are synthetic polymers.

Plastics are light-weight compared to metals and are
good electrical insulators. The best insulators now are epoxy
resins and teflon. Teflon was first made in 1938 and was
produced commercially in 1950. Plastics can be classified into
several broad types.

1. Thermoplastics soften on heating, then harden again
when cooled. Thermoplastic molecules are also coiled and
because of this they are flexible and easily stretched.

Typical example of thermoplastics is polystyrene. Polystyrene resins are characterized by high
resistance to chemical and mechanical stresses at low temperatures and by very low absorption of
water. These properties make the polystyrenes especially suitable for radio-frequency insulation and
for parts used at low temperatures in refrigerators and in airplanes. PET (polyethene terephthalate)
Is a transparent thermoplastic used for soft-drinks bottles.

2. Thermosetting plastics (thermosets) do not soften when heated, and with strong heating they
decompose. In most thermosets final cross-linking, which fixes the molecules, takes place after the
plastic has already been formed.

Thermosetting plastics have a higher density than thermoplastics. They are less flexible, more
difficult to stretch, and are less subjected to creep. Examples of thermosetting plastics include urea-
formaldehyde or polyurethane and epoxy resins, most polyesters, and phenolic polymers such as
phenol-formaldehyde resin.

3. Elastomers are similar to thermoplastics but have sufficient cross-linking between molecules
to prevent stretching and creep.

Exercise 2. Answer the following questions.
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1. What is the definition of plastics?

2. What do polymers consist of?

3. What are the main types of polymers? Give examples of plastics belonging to these types.
4. What plastics are the best electrical insulators?

5. What are the most important properties of plastics?

6. Give the examples of various uses of plastics because of their characteristic properties.

Exercise 3. Find English equivalents in the text.

1. cuHTeTUYECKHE TIOJIMMEPBI 6 3aTBCPACBATH IIPHU OXJIAKACHHUN

2. MOJICKYJIbI C JUITMHHBIMU TICTISIMA 7. THOKUI1 1 JIETKO PaCTSHKUMBIH

3. XapakTepHbIe CBOMCTBA MOJIUMEPA 8. Teub 1o HArpy3KOi

4. XOpOIINH EKTPUICCKUNA U3OJISATOP 9. Oosee BBHICOKAS TUIOTHOCTD

5. pa3MsryaThCs MPU HarpeBaHUU 10. mocraTouHasi B3aUMOCBSI3b MEKIY
MOJICKYyJIaMH

Exercise 4. Match the beginning and the ending of sentences.

1. Polymers consist of a) be linear, branched, or cross-linked, depending on the
plastic.

2. The giant molecules of which b)the polystyrenes especially suitable for radio-

polymers consist may frequency insulation and for parts used at low
temperatures in refrigerators and in airplanes.

3. Most plastics are c) urea-formaldehyde or polyurethane and epoxy resins,

most polyesters, and phenolic polymers such as phenol-
formaldehyde resin.

4. These properties make d)long-chain molecules made of large numbers of
identical small molecules (monomers).

5. Examples of thermosetting e) synthesized from organic chemicals or from natural

plastics include gas or coal.

Exercise 5. Read and translate the text.
COMPOSITE MATERIALS

The combinations of two or more different materials are called composite materials. They
usually have unigque mechanical and physical properties because they combine the best properties of
different materials. For example, a fibre-glass reinforced plastic combines the high strength of thin
glass fibres with the ductility and chemical resistance of plastic. Nowadays composites are being
used for structures such as bridges, boat-building etc.

pwow Composite materials usually consist of synthetic fibres
within a matrix, a material that surrounds and is tightly
bound to the fibres. The most widely used type of composite
material is polymer matrix composites (PMCs). PMCs
consist of fibres made of a ceramic material such as carbon
or glass embedded in a plastic matrix.

Composites can also have other attractive properties,
such as high thermal or electrical conductivity and a low coefficient of thermal expansion.

Although composite materials have certain advantages over conventional materials,
composites also have some disadvantages. For example, PMCs and other composite materials tend
to be highly anisotropic — that is, their strength, stiffness, and other engineering properties are
different depending on the orientation of the composite material.

The advanced composites have high manufacturing costs. Fabricating composite materials is a
complex process. However, new manufacturing techniques are developed. It will become possible
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to produce composite materials at higher volumes and at a lower cost than is now possible,
accelerating the wider exploitation of these materials.

Exercise 6. Answer the following questions.

1. What is called «composite materials»?

2. What do composite material usually consist of?

3. What is used as filler or fibers in composites?

4. How are the composite materials with ceramic and metal matrices called?
5. What are the advantages and disadvantages of composites?

Exercise 7. Find equivalents in the text.

1. KOMIIO3UTHBIE MaTcpHraJibl 5. IMPUBJICKATCIIbHBIC KAYCCTBA
2. YHHUKAJIbHBIC MEXaHNYCCKUEC Ka4uC€CTBA 6. CTPYKTYpa, HOABCPIraromasacsa BOS,I[GI‘/'ICTBI/H-O
3. MOJIMMECPHBIC MATPHUYHBIC KOMITIO3UThI PpasHOHAIIPaBJICHHBIX CHUJI

4. cocraBiarb 60% o0bema

Exercise 8. What are these objects made of? Match the words in the box with the pictures,
then read the text.

steel gold wood plastic glass ceramic

S0

When a machine or a tool is made, the most suitable material must be chosen by considering
its properties, which can be classified as mechanical, thermal , electrical and chemical. The main
types of materials used in mechanical engineering are metals, polymer materials, ceramics and
composite materials.

The most commonly used materials are metals, which can be divided into ferrous and non-
ferrous. They can be used in their pure form or mixed with other elements. In this second case we
have an alloy and it is used to improve some properties of the metals. The most commonly used
ferrous metals are iron and alloys which use iron. Because iron is soft and pasty it is not suitable to
be used as a strucfural material, so a small amount of carbon is added to it to make steel alloy.

Non-ferrous metals contain little or no iron. The most common non-ferrous metals used in
mechanics are copper, zinc, tin and aluminium. Some common non-ferrous alloys are brass (formed
by mixing copper and zinc), bronze (formed by mixing copper and tin) and other aluminium alloys
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which are used in the aircraft industry. Other examples of materials used in mechanical engineering
are plastic and rubber.

PVC or polyvinyl chloride is a type of plastic and is used to insulate wires and cables: Rubber
is a polymer and its best property is elasticity, as it retums to its original size and shape after
deformation.

Ceramic materials are good insulators: hard, resistant and strong, but brittle. Composite
materials are made up of two or more materials combined to improve their mechanical properties.

Concrete is reinforced with steel and is used in building engineering.

Exercise 9. Answer the questions.

1 What is the basic classification of metals?

2 What are the characteristics of iron?

3 Why are alloys created?

4 Which materials are good insulators?

5 Is steel an alloy? What meals does it contain?

Exercise 10. Read the text again and match the words with their definitions.

1. alloy a) atype of plastic used for insulation

2. steel b) combination of different metals

3. PVC c) an alloy formed by mixing iron and carbon
4. concrete d) an alloy formed by mixing copper and zinc
5. brass e) metals containing iron

6. ferrous materials f) acomposite material used to build houses
7. ceramic g) ametal not suitable as structural material
8. iron h) agood insulator but brittle

Exercise 11. Put the words in the correct order to make complete sentences.

taking their forms / fluid substances / into moulds / solidify
drawing / room temperature / is done at

not essential / heat / is / in the drawing process

in the past / using / forging / a hammer / was done

can be / brittle materials / extrusion / done / with

many / is used / everyday objects / sheet forming / to make

ok wdE

Exercise 12. Write a summary of the texts following the flow chart.

Write List the Tell the Say Write a
about the materials difference what an list of
importance :> and the |:> between |:> alloy is |:> non-

in main different and ferrous
engineering groups metals. why it metals
of having used in is used. and

a specific mechanics. alloys.
knowledge

of

materials.
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THEME 7. MATERIALS SCIENCE AND TECHNOLOGY

Topic vocabulary

a bar— 6pycoxk, mpyt a shear — cpes

compression — cxkarue to stretch — pacrsaruBarp

Creep — moJ3y4ectb technique — metobI

cross-sectional area — mromaap tension — HanpsKEHHOCTh
HOMEPEYHOTO CEUCHHUSI to propagate — pacrnpocTpaHsIThCs
cyclic stress — UKINYecKoe HapsHKCHUE to extend — paciupsTh, MPOIOIHKATHCS
elastic deformation — ympyras nedpopmaruss  to meet the needs — orBeuars TpebGoOBaHMIM
elastic limit — npezaen ynpyroctu to ocCUr — mPOUCXOIUTh

to exceed — mpeBbIIIaTH to respond — oTBeuath pearupoBath
external forces — BHerHue cUITBI torsion — kpy4enue

fatigue — ycramocts MeTasIa twisting — 3akpyuuBanue, u3rub
fracture — mepenom, u3oM a rupture — pa3pniB

to loosen — ocnabisATh, pacuiaTbiBaTh remaining — ocraBuuiics

car body — ky3oB aBToMOOMIIS stiffness — »xecTkoCTh

a constituent — KoMmoHeHT strain — Harpyska, HarpspKeHHUE,

a crack — tpemuna nedopmarnus

creep resistance — ycToiH4nBOCTh K strength — mpounocts

HOJI3Y4ECTH stress — naBiieHue, HANPSHKCHHUE
density — miotHOCTB tensile strength — npouyHoCTh Ha pa3psIB
ductility — K0OBKOCTb, 2JIaCTUYIHOCTb toughness — npo4HOCTh, CTOHKOCTD
failure — moBpexnenue yield strength — nipouHOCTh TEKyUeCTH
gradual — nocreneHHbIi Young modulus — moxyss FOHra

to sink — ToHyThH
Exercise 1. Read and translate the text.
MECHANICAL PROPERTIES OF MATERIALS

Materials Science and Technology is the study of materials and how they can be fabricated to
meet the needs of modern technology. Using the laboratory techniques and knowledge of physics,
chemistry, and metallurgy, scientists are finding new ways of using metals, plastics and other
materials.

Engineers must know how materials respond to external forces, such as tension, compression,
torsion, bending, and shear. All materials respond to these forces by
elastic deformation. That is, the materials return their original size
o and form when the external force disappears. The materials may

also have permanent deformation or they may fracture. The results
of external forces are creep and fatigue.

Compression is a pressure causing a decrease in volume.
When a material is subjected to a bending, shearing, or torsion
(twisting) force, both tensile and compressive forces are
simultaneously at work. When a metal bar is bent, one side of it is stretched and subjected to a
tensional force, and the other side is compressed.

Tension is a pulling force; for example, the force in a cable holding a weight. Under tension, a
material usually stretches, returning to its original length if the force does not exceed the material's
elastic limit. Under larger tensions, the material does not return completely to its original condition,
and under greater forces the material ruptures.

Fatigue is the growth of cracks under stress. It occurs when a mechanical part is subjected to a
repeated or cyclic stress, such as vibration. Even when the maximum stress never exceeds the
elastic limit, failure of the material can occur even after a short time. No deformation is seen during

PROPERTIES OF MATERIAL

PHYSICAL
PROPERTIES

MATERIALS
cosans, xenanae, roast
owrosT

MECHANICAL
PROPERTIES

®
®
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fatigue, but small localized cracks develop and propagate through the material until the remaining
cross-sectional area cannot support the maximum stress of the cyclic force. Knowledge of tensile
stress, elastic limits, and the resistance of materials to creep and fatigue are of basic importance in
engineering.

Creep is a slow, permanent deformation that results from a steady force acting on a material.
Materials at high temperatures usually suffer from this deformation. The gradual loosening of bolts
and the formation of components of machines and engines are all the examples of creep. In many
cases the slow deformation stops because deformation eliminates the force causing the creep. Creep
extended over a long time finally leads to the rupture of the material.

Density (specific weight) is the amount of mass in a unit volume. It is measured in kilograms
per cubic metre. The density of water is 1000 kg/ m3 but most materials have a higher density and
sink in water. Aluminium alloys, with typical densities around 2800 kg/ m3 are considerably less
dense than steels, which have typical densities around 7800 kg/ m3. Density is important in any
application where the material must not be heavy.

Stiffness (rigidity) is a measure of the resistance to deformation such as stretching or bending.
The Young modulus is a measure of the resistance to simple stretching or compression. It is the
ratio of the applied force per unit area (stress) to the fractional elastic deformation (strain). Stiffness
Is important when a rigid structure is to be made.

Strength is the force per unit area (stress) that a material can support without failing. The units
are the same as those of Stiffness, MN/m2, but in this case the deformation is irreversible. The yield
strength is the stress at which a material first deforms plastically. For a metal the yield strength may
be less than the fracture strength, which is the stress at which it breaks. Many materials have a
higher strength in compression than in tension.

Ductility is the ability of a material to deform without breaking. One of the great advantages
of metals is their ability to be formed into the shape that is needed, such as car body parts. Materials
that are not ductile are brittle. Ductile materials can absorb energy by deformation but brittle
materials cannot.

Toughness is the resistance of a material to breaking when there is a crack in it. Toughness is
different from strength: the toughest steels, for example, are different from the ones with highest
tensile strength. Brittle materials have low toughness: glass can be broken along a chosen line by
first scratching it with a diamond. Composites can be designed to have considerably greater
toughness than their constituent materials. The example of a very tough composite is fiberglass that
is very flexible and strong.

Creep resistance is the resistance to a gradual permanent change of shape, and it becomes
especially important at higher temperatures. A successful research has been made in materials for
machine parts that operate at high temperatures and under high tensile forces without gradually
extending, for example the parts of plane engines.

Exercise 2. Answer the following questions.

. What is the density of a material?

. What are the units of density? Where low density is needed?

. What are the densities of water, aluminium and steel?

. A measure of what properties is stiffness? When stiffness is important?

. What is strength?

. What is ductility? Give the examples of ductile materials. Give the examples of brittle materials.
. What is toughness?

. What properties of steel are necessary for the manufacturing of: a) springs, b) car body parts, c)
bolts and nuts, d) cutting tools?

9. Where is aluminium mostly used because of its light weight?

CONO OIS~ WN PP

Exercise 3. Find the following words and word combinations in the text:

1. KOJIMYECTBO MaccChl B €ANHALIE 00bEMA 7. crtocoOHOCTH MaTepuaia
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2. KWJIOrpamMM Ha KyOMUeCKUil MeTp ne(OpMHUPOBATHCS HE PA3pyLIASCh

3. Mepa conpoTuBieHUs AeopMaruu 8. MOrJIoUIaTh YHEPTHUIO yTeM AedopMaluu
4. OTHOLIEHUE NMPUIIOKEHHON CUJIBI Ha 9. 00paTHO MPONOPLUOHATBHO KBAIpaTy
€IMHUILY TUIOLIAIN K YaCTUYHOM yrpyroi pasmepa Jedexra

negopmanuu 10. mocreneHHOE U3MEHEHHE (DOPMBI

5. )KeCTKasi KOHCTPYKILIMS 11. noBbIllIEHHBIE TEMIIEPATYPbI

6. IPOYHOCTH Ha CKaTHE 12. BbICOKHE pacTATMBAIOLINE YCHIINS

Exercise 4. Translate into English the following.

1. Yopyras nedbopmanuss — 53TO peakius BCeX MaTepUaloB Ha BHEIIHHE CHIIBI, Takue, Kak
pacTsiKeHue, CKaThe, CKpydruBaHue, U3rud u cpes.

2. YcTasnocTh U MOJI3y4ecTh MaTePHAIIOB SIBISIFOTCS PE3YJIbTaTOM BHEIIHUX CHJL.

3. BHemnHue CUiIbl BBI3BIBAIOT MOCTOSIHHYIO Ae(OpMAIIUIO U pa3pylieHUue MaTepraia.

4. BonbIIMHCTBO MaTepUAIOB UMEIOT 00JIee BHICOKYIO IIIOTHOCTh, YEM BOJIa M TOHYT B BOJIE.

5. IInoTHOCTH MaTepuasa O4eHb BayKHA, OCOOCHHO B aBHAIIUH.

6. Uem Oosiee MeTalI )KECTKUM, TEM MEHEE OH JIe(popMUpyeTCs 1Mo Harpy3KOu.

7. CBUHEI, ME/Ib, ATIOMUHUHN U 30JI0TO — CaMbI€ KOBKHE METAJLJIBI.

8. CompoTUBIEHHE TMOJI3YYECTU SIBISIETCS OYEHb BAXKHBIM CBOMCTBOM MaTepHalloB, KOTOpPbIE
HCIIOJIB3YIOTCSI B aBHAITHOHHBIX MOTOPaX.
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THEME 8. MACHINE-TOOLS

Topic vocabulary

machine-tools — cranku by means of — nocpencteom

electrically driven — ¢ snextponpuBogom lathe — TokapHbIii cTaHOK

workpiece — neranb range — acCOpTHMEHT, JHana3oH

accurate — TOYHBIi to lubricate — cma3piBaTh

to allow — mo3BosATH, pa3periarh spark erosion — 31eKTpOHCKpOBast
interchangeable — B3anmo3amensiembiii 00paboTka

facility — npucnoco6ienue drilling machine — cBepimibpHas MarnHa
relative —oTHoCUTEbHBIIH shaper — gpe3epHbIil cTaHOK

overheating — neperpeBanue grinding machine — mrdoBaibHbII CTAaHOK

Exercise 1. Read and translate the text.

A machine tool uses a power source to modify the shape of metal components of machines. It
Is a sort of machine used as a tool in the making of other machines.
Machine tools were powered in the Middle Ages by humans and
animals, and later by the energy captured by waterwheels. After the
Industrial Revolution, most machine tools were powered by steam
engine and nowadays by electricity.

Machine tools can be operated manually, or under automatic control. In the
1960s, computers gave more flexibility to the process. Such machines became
known as computerized numerical control (CNC) machines. They could precisely
repeat sequences, and could produce much more complex pieces than even the most
skilled tool operators. Let's examine the main features of some of the most

. commonly used machine tools.
Turning machine. The engine lathe is the most important of all the machine tools. It is used
to produce external or internal cylindrical surfaces. The piece is held by the
machine and is rotated while a cutting tool removes excess metal from the ‘
external diameter. Internal turning consists of enlarging and finishing a hole. w\%\
Shaper. This is a metal-cutting machine used to produce or modify flat
surfaces. The cutting tool moves cutting on the forward stroke, with the piece
feeding automatically towards the tool during each return stroke. Shapers can £§
be horizontal or vertical. o
Drilling machine. It is used to produce circular holes in metal with a twist drill. It also uses a
variety of other cutting tools to perform the basic hole-machining operations.
Milling machine. This cuts flat metal surfaces. The piece is fed against a
rotating cutting tool. Cutters of many shapes and sizes are available for a wide
variety of milling operations. Milling machines may be manually operated,
mechanically automated or digitally automated via computer control (CNC).
> Grinding machine. This removes excessive
material from parts that are brought into contact with
a rotating abrasive wheel. Grinding is the most

also the most time consuming.
Press. This is a machine tool that changes the shape of a workpiece. Historically, metal was
shaped by hand using a hammer. Machine presses can be dangerous. Bi-manual controls (controls
Band saw which require both hands to be on the buttons to operate) are a very good way to prevent
accidents.
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Band saw. It is a power tool which uses a blade consisting of a
continuous band of metal with teeth along one edge. The band
usually rides on two wheels rotating in the same plane. Band saws are
used for woodworking, metalworking, or for cutting a variety of other
materials, and are particularly useful for cutting irregular or curved

. shapes. A constant flow of liquid is poured over the blade to keep it
cool and preventing it flom overheating.

Exercise 2. Read the texts about metalworking processes and complete the table.

Machine tool Final result Description
turning machine | external and internal | It removes excess metal from the external diameter.
flat surfaces It enlarges and finishes a hole.
specific shape It cuts flat metal surfaces.
holes It uses a twist drill to make holes.
flat surface It cuts the piece.
specific shape It changes the shape of a workpiece.
cut pieces It cuts various parts using a continuous band of metal
with teeth.

finishing It removes excessive material from parts.

Exercise 3. Read the texts again and decide if the following sentences are true (T) or false (F).

1. Turning machines remove excess metal from the external diameter and enlarge and
finish a hole.
2. Shapers can only be vertical.
Drilling machines use a twist drill to make circular holes.
Milling machines can only be manually operated.
Grinding machines remove excessive material from parts.
Band saws use a band of metal with teeth to cut various parts.
Presses are not dangerous if operated by both hands.

No abkw

Exercise 4. Read the text about CNC and put the sentences in the correct order.

Computer Numerical control (CNC) refers to the automation of machine tools in manufacturing
processes. The machines are controlled by computer software which carries out a series of
operations automatically. The first NC machines were built in the 1940s and 1950s. They are used
to cut and shape products, such as automobile parts that need precise specifications. Parts must be
carefully planned and prepared by CNC programmers. First they view the three-dimensional
computer aided designed part. Then they calculate where to cut, the speed and shape and select the
tools and materials. The CNC programmers translate the planned machine operations into a set of
instructions. These instructions are translated into a computer aided manufacturing (CAM) program
containing a set of commands for the machine. The commands are a series of numbers which
explains where to cut and the position of material. The computer checks all the operations made by
the machine tools.

a) The planned machine operations are translated into a set of instructions.

b) These instructions are translated into a CAM program.

c) The program contains a set of commands for the machine.

d) Itis calculated where to cut and tools and materials are selected.

e) The computer checks all the operations made by the machine tools.

f) Programmers view the part in its three-dimensional computer aided design
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THEME 9. COMPUTERS

Topic vocabulary

backup — pe3epBHOE KOMMpPOBaHKE

to process — o6pabaTbIBaTh

Case — CUCTEMHBIH 010K

rebooting - mepesarpyska

to recharge - nepesapsikath

countless — 6ecuuncieHHbII

reliability - nagexHoCTh

illicit — mpoTrBO3aKOHHBII

removable - nepeaBmxHON

to interfere — memiare, MemaTh, BpeIUTh
to retain — yaep:kuBath, COXpaHsTh
storage - xpaHunuiue

landline — npoBoHO# Tenedon
subscription - moamnucka

lap top — HOyTOYK

to link - cBs3pIBaTH

mainframe — ITK oObIYHBIX pa3MepPOB
user-friendly — mpocToii B skcIuTyaTanuu
palmtop — kapmannsrii [TK

to perform — ocyriecTBisATH
sophistication - cioxHOCTB

keyboard — knaBuarypa

capacity — BMeCTUTEIbHOCTh

circuitry — snekTpuyecKue enu

CPU, microprocessor — MUKPOIIPOLIECCOP
hard disk — >xecTkuii Tuck, «BUHUECTEPY»
input hardware — ycrpoiicTBa BBOIa
JTAHHBIX

keyboard — knaBuatypa

modem — moaem

MOUSEe — YCTPONCTBO ISl IEPEMEIICHHSI
00BEKTOB Ha DKPAHE, «MBIIIIb

output hardware — BbIXO[HBIE yCTpOICTBA
oTOOpakeHHs HHPOPMAITH

printer — npunTep

processing hardware — ycrpoiicTBa
00pabOTKH JaHHBIX

RAM — O3V (oneparnBHOE 3al10MHHAIOIIEE
YCTPOHCTBO)

ROM — I13V (mocTosiHHOE 3alIOMUHAIOIIEE
YCTPOWCTBO)

CD-ROM — HakomnuTenb Ha KOMITAKT-
nuckax (CD)

scanner — ckaHep

sensitive — 4yBCTBHUTEIBHBIIH

sophisticated — ciioxxHbIi

storage hardware — ycrtpoiicTBa XxpaHeHHUs
JTAHHBIX

temporarily — Bpemenno

temporary — BpeMeHHbII

the purpose — uens

tier — sipyc

to affect — BausaTh

to connect — coenuHATH

to convert — npeo6pa3oBLIBaTH

to direct — ympaBinsaTh

to execute — BBIIOJIHATH

to interpret — nepeBoauTH

to provide — obecrnieunBath

to reach — gocturats

to retrieve — u3Biekarh

to roll — xarath, nepekaTbiBaTh

volatile — nmetyuuii, HecTOWKNH, BpeMEHHBIH

Exercise 1. Read the text and complete the table.

COMPUTER COMPONENTS

A computer is an electronic device that performs high-speed mathematical or logical
operations and executes instructions in a program . Its main functions are to accept and process data

to produce results, store information and programs and show results.
The main characteristics of these powerful machines are:
* speed, as they can execute billions of operations per second
* high reliability in the elaboration and delivery of data

« storage of huge amounts of information

A computer consists of hardware and software. The word hardware refers to all the
components you can physically see such as the CPU (Central Processing Unit), the internal memory
system, the mass storage system, the peripherals (input and output devices) and the connecting
system. Software, instead , comprises all the computer programs and related data that provide the
instructions for a computer to work properly.
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The CPU is the brains of your computer and consists of ALU (Arithmetic Logic Unit), which
carries out the instructions of a program to perform arithmetical and logical operations, and CU
(Control Unit), which controls the system and coordinates all the operations. In order to memorise
input and output data, there is an internal memory that can be distinguished into volatile and non-
volatile. Volatile memory is memory that loses its contents when the computer or hardware device
is off. Computer RAM (Random Access Memory) is a good example of vo latile memory. It is the
main memory of the computer where all data can be stored as long as the machine is on. On the
contrary, a non-volatile memory contains information, data and programs that cannot be modified ,
or can be modified only very slowly and with difficulty. Computer ROM (Read Only Memory), for
example, contains essential and permanent information and software which allow the computer to
work properly. Memory storage devices are available in different options, sizes and capacities.
These devices are extremely useful; they can be rewritten and offer incredible storage capacity, up
to 256 GB. They can be magnetic (hard disks), optical (COs and OVOs) or solid (flash memory
cards).

Mass storage devices are available in an incredible number of options with different storage
capacity up to 256 GB for some portable drives. A very popular type of removable device is
represented by USB flash drives, which are much smaller and lighter than other portable drives, but
which can still provide a huge storage capacity.

Component (acronym) Full name / Description Functions and properties

hardware

software

CPU

ALU

Cu

RAM

ROM

Exercise 2. Read the text and complete the definitions with the words in the box.

[mouse speaker ~ modem  keyboard  printer 1

disk drives monitor  scanner

We call hardware the equipment involved in the functioning of a computer. It consists of
several components that can either send data to the computer (input devices) or convert and transfer
data out of the computer in the form of text, sound, image, or other media (output devices). The
main input and output devices are: (1) . this is the display, which helps you
control computer operations. It accepts video signals from a computer and shows information on a
screen. The first models used cathode ray tubes (CRTSs), which was the dominant technology until
they were replaced by liquid crystal displays (LCDs) in the 21 st Century.

(2) : this is like a typewriter with an arrangement of keys corresponding
to written symbols. It is generally used to type text and numbers in a word processor. However
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there are some special keys or combination of keys which, pressed simultaneously, can produce
actions or computer commands.

3 . this is a dynamic pointing device used to move the cursor on the
screen. It consists of a plastic case, a little ball that sends impulses to the computer when rolled on a
flat surface, one or more buttons, and a cable that connects the device to the computer. Modern
computers are provided with built-in pointing devices that let you control the cursor by simply
moving your finger over a pad.

4) : this captures images from printed pages or photos and converts them
into digital data. They usually come with software that lets you resize or modify a captured image.
(5) . this receives text and graphics from a computer and transfers the

information to paper. It may vary in size, speed , sophistication, and cost. In general, more
expensive models are used for higher-resolution colour printing.

(6) : this converts electrical signals into sounds and allows you to listen
to music,

multimedia web sites and conversations with other people.

(7) . this is a device or program that enables a computer to transmit

data over telephone lines, by converting digital signals into analog waves. It can be either internal or
external to your computer.

(8) : these are devices that allow you to read and write data on disks. They
can be either mounted inside the computer and store the computer operating system and all the
documents and programs, or come in the form of removable devices .

Exercise 3. Read the descriptions of the different types of computers, match them with the
correct picture, and answer the questions.

What does a desktop computer consist of?

Are desktop computers designed to be carried around?
Who are laptops useful for?

What is the difference between a netbook and a laptop?
How can you access or enter information on a palmtop?
What are mainframes used for?

ook wdE
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When you go to a computer shop, you can '
find computers for any use, size or capability.

1. Desktop: this is a personal computer
intended for regular use at a single location.
It's designed to sit on your desk, and as such
it consists of a monitor and a tower with
extra drives inside.

2. Laptop: this is a portable computer,
which integrates all the usual components of
a desktop computer into a single unit.
Smaller versions of laptops are known as
notebooks. It is usefu | for people who do
not have a fixed place to work at. They are
lighter and handier than desktop computers,
but they also tend to be more expensive.
They require an expensive battery that
needs to be recharged quite often.

RET

vy

3. Netbook: this is a portable computer, =
with limited capabilities as compared to -

standard laptops. It is smaller and lighter, ‘
but it also has less procssing power than a
full-sized laptop. It is useful for people who
don't have a fixed place to work at or for
those who travel, but still need to surf the
Net. They use a battery which needs

to be recharged often.

3. Palmtop: this is a small portable
computer designed to have large amounts of
information close to hand. They are
provided with light longlasting batteries and
special operating systems. They don't
require any keyboard but use special pens or
touch screens to enter data and access
information.

5. Mainframe: this is a very large and
expensive computer capable of supporting
thousands of users at the same time. For this
reason, it is used in businesses and it's the
centre of computer networks. These super
computers, which are usually as big as a
large refrigerator, are the most powerful and
expensive ones and they're used for jobs
which require enormous amounts of
calculations, such as weather forecasting,
engineering design and economic data
processing.

Exercise 4. Read the text and complete the sentences with the missing information.
THE INTERNET
The Internet is a worldwide information system consisting of countless networks and
computers, which allow millions of people to share information and data . Thanks to the Internet it

is now possible for people all over the world to communicate with one another in a fast and cheap
way.
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The Internet was first invented in the 1960s in the
USA by the Department of Defence as an internal
project to link computers. The Department wanted an
extremely safe way of sending messages in case of
nuclear attack. It was a British physicist, Sir Timothy
Berners-Lee, who used it to make information available
to everyone and created the most important media of
the 21 sl century. In 1980 while working at CERN in
Geneva - the largest particle physics laboratory in the
- world - he first thought of using hypertext to share and

e - update information among researchers. Then in 1989-90
he produced a plan to link hypertext to the Internet to create the World Wide Web. He designed and
built the first site browser and editor, as well as the first web server called httpd (Hypertext Trasfer
Protocol Deamon). Hypertext are the words or chains of words in a text we can click on to be linked
to new sites whose content is related to the words.

But how does this global system work? It is a network of people and information linked
together by telephone lines which are connected to computers. The applications are based on a
client/server relationship, in which your computer is the client and a remote computer is the server.
All you need to join this system is a computer, a normal telephone line, a modem and an account
with an Internet Service Provider (ISP), a company that provides access to the Internet. A user buys
a subscription to a service provider, which gives him/her an identifying username, a password and
an email address. With a computer and a modem, the user can connect to the service provider's
computer which gives access to many services, such as WWW (world wide web), emails and FTP
(file t'ransfer protocol).

The Internet allows people to
In the 1960s, the Internet was used
Thanks to Sir Timothy Berners-Lee
He created the World Wide Web by linking
All you need to access the Internet is
The ISP is

SoukrwdE

Exercise 5. Read the text about the different types of Internet connections and match the
words in the box with the correct definition.

DSL  wireless  satellite  cable  dial-up

1.

It used to be the most common way to access the Internet. This type of connection requires you to
use a landline telephone connection and a modem connected to your computer. In order to
establish the connection, you must dial a telephone number provided by the ISP. Nowadays it
represents the cheapest but slowest way to connect to the Internet. Another disadvantage of this
type of connection is that you cannot make or receive phone calls while connected to the Internet.

2.

A digital subscriber line is another way to connect to the Internet through a telephone connection,
but the quality and speed of the connection is significantly greater than a dial-up connection.
Moreover, unlike a dialup connection, this connection is always on, which means you can still make
and receive telephone calls with your landline telephone.

3.
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In order to have this type of connection you must subscribe to an account with a local cable
television provider and connect a cable modem to your computer. This connection is very fast and
doesn't interfere with your telephone line.

4 :

This is one of the newest Internet connection types. This connection does not require your computer
to be connected to telephone or cable wires, as it uses radio frequency bands. You simply need a
modem and an account with an Internet provider. Nowadays, many coffee shops, restaurants, public
libraries and schools offer this type of connection for free . However, it is typically more expensive
and mainly available in metropolitan areas.

5.

This type of connection allows a user to access the Internet via a satellite that orbits the earth.
Because of the enormous distances signals must travel , this connection is slightly slower than
terrestrial connections through cables. It represents an excellent option for people living in rural
areas where other types of connections are not available.

Exercise 6. Read and study these words.
HARDWARE

What is hardware? Webster's dictionary gives us the
following definition of the hardware — the mechanical,
magnetic, electronic, and electrical devices composing
a computer system.

Computer hardware can be divided into four
categories:

1) input hardware

2) processing hardware

3) storage hardware

4) output hardware.

Input hardware

The purpose of the input hardware is to collect data
and convert it into a form suitable for computer
processing.

The most common input device is a keyboard. It looks very much like a typewriter. The
mouse is a hand held device connected to the computer by small cable. As the mouse is rolled
across the mouse pad, the cursor moves across the screen. When the cursor reaches the desired
location, the user usually pushes a button on the mouse once or twice to signal a menu selection or a
command to the computer.

The light pen uses a light sensitive photoelectric cell to signal screen position to the
computer. Another type of input hardware is optic-electronic scanner that is used to input graphics
as well as typeset characters. Microphone and video camera can be also used to input data into the
computer. Electronic cameras are becoming very popular among the consumers for their relatively
low price and convenience.

Processing hardware The purpose of processing hardware is retrieve, interpret and direct the
execution of software instructions provided to the computer. The most common components of
processing hardware are the Central Processing Unit and main memory.

The Central Processing Unit (CPU) is the brain of the computer. It reads and interprets
software instructions and coordinates the processing activities that must take place. The design of
the CPU affects the processing power and the speed of the computer, as well as the amount of main
memory it can use effectively. With a welldesigned CPU in your computer, you can perform highly
sophisticated tasks in a very short time.
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Memory is the system of component of the computer in which information is stored. There
are two types of computer memory: RAM and ROM.

RAM (random access memory) is the volatile computer memory, used for creating loading,
and running programs and for manipulating and temporarily storing data;

ROM (read only memory) is nonvolatile, non-modifiable computer memory, used to hold
programmed instructions to the system.

The more memory you have in your computer, the more operations you can perform.

Storage hardware The purpose of storage hardware is to store computer instructions and
data in a form that is relatively permanent and retrieve when needed for processing. Storage
hardware serves the same basic functions as do office filing systems except that it stores data as
electromagnetic signals. The most common ways of storing data are Hard disk, floppy disk and CD-
ROM.

Hard disk is a rigid disk coated with magnetic material, for storing programs and relatively
large amounts of data.

Floppy disk (diskette) - thin, usually flexible plastic disk coated with magnetic material, for
storing computer data and programs. There are two formats for floppy disks: 5.25" and 3.5". 5.25"
is not used in modern computer systems because of it relatively large size flexibility and small
capacity. 3.5" disks are formatted 1.4 megabytes and are widely used.

CD-ROM (compact disc read only memory) is a compact disc on which a large amount of
digitized read-only data can be stored. CD-ROMs are very popular now because of the growing
speed which CD-ROM drives can provide nowadays.

Output hardware

The purpose of output hardware is to provide the user with the means to view information
produced by the computer system. Information is output in either hardcopy or softcopy form.
Hardcopy output can be held in your hand, such as paper with text (word or numbers) or graphics
printed on it. Softcopy output is displayed on a monitor.

Monitor is a component with a display screen for viewing computer data, television programs,
etc.

Printer is a computer output device that produces a paper copy of data or graphics.

Modem is an example of communication hardware — an electronic device that makes
possible the transmission of data to or from computer via telephone or other communication lines.

Hardware comes in many configurations, depending on what the computer system is designed
to do. Hardware can fill several floors of a large office building or can fit on your lap.

Exercise 7. Answer the following questions.

1. What is the Webster's dictionary definition of the hardware?

2. What groups of hardware could be defined?

3. What is input hardware? What are the examples of input hardware?

4. What is mouse designed for? What is a light pen?

5. What is processing hardware? What are the basic types of memory used in a PC?

6. Can a PC-user change the ROM? Who records the information in ROM?

7. What is storage hardware? What is CD-ROM used for? Can a user record his or her data on a
CD? What kind of storage hardware can contain more information: CD-ROM, RAM or ROM?
8. What is modem used for? Can PC-user communicate with other people without a modem?

Exercise 8. Which of the listed below statements are true/false. Specify your answer using the
text.

1) Computer is an electronic device therefore hardware is a system of electronic devices.

2) The purpose of the input hardware is to collect data and convert it into a form suitable for
computer processing.

3) Scanner is used to input graphics only.
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4) The purpose of processing hardware is to retrieve, interpret and direct the execution of
software instructions provided to the computer.

5) CPU reads and interprets software and prints the results on paper.

6) User is unable to change the contents of ROM.

7) 5.25" floppy disks are used more often because they are flexible and have more capacity
than 3.5" disks.

8) Printer is a processing hardware because its purpose is to show the information produced
by the system.

9) Modem is an electronic device that makes possible the transmission of data from one
computer to another via telephone or other communication lines.

10) The purpose of storage hardware is to store computer instructions and data in a form that
is relatively permanent and retrieve them when needed for processing.

Exercise 9. Give definitions to the following using the vocabulary.

1)CPU 3) Floppy-disk  5) Printer 7) Motherboard  9) Keyboard
2) ROM 4) CD-ROM 6) Modem 8) Hard disk 10) Sound-card

Exercise 10. Match the following.

1) mpoueccop a) nonvolatile, non-modifiable computer memory, used to hold
2) kaBuatypa  programmed instructions to the system.

3) MbIIIb b) the part of a television or computer on which a picture is formed or
4) nuckera information is displayed.

5) «Bunuectep»  C) rigid disk coated with magnetic material, for storing computer programs
6) MojieM and relatively large amounts of data.

7) aKpaH d) an electronic device that makes possible he transmission of data to or
8) [13Y from computer via telephone or other communication lines.

9) O3y e) a set of keys, usually arranged in tiers, for operating a typewriter,

typesetting machine, computer terminal, or the like.

f) volatile computer memory, used for creating, loading, and running
programs and for manipulating and temporarily storing data; main memory.
g) central processing unit: the key component of a computer system,
containing the circuitry necessary to interpret and execute program
instructions.

h) a palm-sized device equipped with one or more buttons, used to point at
and select items on a computer display screen and for controlling the cursor
by means of analogous movement on a nearby surface.

i) a thin, usually flexible plastic disk coated with magnetic material, for
storing computer data and program.

Exercise 11. How much do you know about computers? Work in pairs and answer the
questions.

What is a computer?

What does a computer do?

What are the main components of a computer?
Have you got a computer at home? What type is it?
What do you generally use your computer for?

agbrwbnE
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THEME 10. AUTOMATION AND ROBOTICS

Topic vocabulary

Sequence — MoCIeI0BATEIbHOCTD changeover — niepexon, nepeHanaaka
assembly plant — c6opounbIii 3aBoj handling — obparenue
non-manufacturing — transfer — nepenaua, nepexoc
HETPOU3BOICTBEHHBIH location — mecToHaxoXxIeHHE

device — ycrpoiicTBo, mpuodop pick up — 6patp, moaOUpaTh

resemble — moxoaute arrangement — pacrosioxeHue
efficiency — s dexruBHOCTD to utilize — yTunusupoBaTh, HaXOAUTH
flyball governor — nenTpoGexHbIit pUMEHEHHE

peryisTop gripper — 3axsar

household thermostat — OwiToBoi to grasp — cxBaTbIBaTh

TEPMOCTAT spot welding — Toucunas cBapka
punched — nephopupoBaHHbIit continuous — HenpepbIBHBIN

aid — momormrs arc welding — snexrpoayrosas capka
dimension — u3mepenue, pa3Mepsl spray painting — okpacka pacrblUICHUEM
equipment — obopynoBaHue frame — pama

sequence — moce10BaTeIbHOCTh spray-painting gun — pacnbUIUTENb KPACKH
initial — nepBoHavYaNbHBIN, HAYATBHBII grinding — nummdosanue

investment — uHBECTHIIHS, BKJIA polishing — monupoBanue

to facilitate — cnoco6¢cTBOBATH spindle — mmuHgEH

rate — cKkopocTb, TEMII manual — py4noii

assembly machines — c6opounbie Mamuabl  labour — tpyn

gquantity — koruecTBO hazardous — onacHbrit
non-productive — HempoOU3BOAUTEIILHBIN shift — cmena

Exercise 1. Read and translate the text.
AUTOMATION

Automation is the system of manufacture performing certain tasks, previously done by people,
by machines only. The sequences of operations are controlled automatically. The most familiar
example of a highly automated system is an assembly plant for automobiles or other complex
products.

The term automation is also used to describe non-manufacturing systems in which automatic
devices can operate independently of human control. Such devices as automatic pilots, automatic
telephone equipment and automated control systems are used to perform various operations much
faster and better than could be done by people.

Automated manufacturing had several steps in its development. Mechanization was the first
step necessary in the development of automation. The simplification of work made it possible to
design and build machines that resembled the motions of the worker.
These specialized machines were motorized and they had better
production efficiency.

Industrial robots, originally designed only to perform simple
tasks in environments dangerous to human workers, are now widely
used to transfer, manipulate, and position both light and heavy
workpieces performing all the functions of a transfer machine.

In the 1920s the automobile industry for the first time used an
integrated system of production. This method of production was
adopted by most car manufacturers and became known as Detroit
automation.
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The feedback principle is used in all automatic-control mechanisms when machines have
ability to correct themselves. The feedback principle has been used for centuries. An outstanding
early example is the flyball governor, invented in 1788 by James Watt to control the speed of the
steam engine. The common household thermostat is another example of a feedback device.

Using feedback devices, machines can start, stop, speed up, slow down, count, inspect, test,
compare, and measure. These operations are commonly applied to a wide variety of production
operations.

Computers have greatly facilitated the use of feedback in manufacturing processes. Computers
gave rise to the development of numerically controlled machines. The motions of these machines
are controlled by punched paper or magnetic tapes. In numerically controlled machining centres
machine tools can perform several different machining operations.

More recently, the introduction of microprocessors and computers have made possible the
development of computer-aided design and computer-aided manufacture (CAD and CAM)
technologies. When using these systems a designer draws a part and indicates its dimensions with
the help of a mouse, light pen, or other input device. After the drawing has been completed the
computer automatically gives the instructions that direct a machining centre to machine the part.

Another development using automation are the flexible manufacturing systems (FMS). A
computer in FMS can be used to monitor and control the operation of the whole factory.

Automation has also had an influence on the areas of the economy other than manufacturing.
Small computers are used in systems called word processors, which are rapidly becoming a
standard part of the modern office. They are used to edit texts, to type letters and so on.

Automation in Industry

Many industries are highly automated or use automation technology in some part of their
operation. In communications and especially in the telephone industry dialing and transmission are
all done automatically. Railways are also controlled by automatic signaling devices, which have
sensors that detect carriages passing a particular point. In this way the movement and location of
trains can be monitored.

Not all industries require the same degree of automation. Sales, agriculture, and some service
industries are difficult to automate, though agriculture industry may become more mechanized,
especially in the processing and packaging of foods.

The automation technology in manufacturing and assembly is widely used in car and other
consumer product industries. Nevertheless, each industry has its own concept of automation that
answers its particular production needs.

Exercise 2. Answer the following questions.

. How is the term automation defined in the text?

. What is the most «familiar example» of automation given in the text?

. What was the first step in the development of automaton?

. What were the first robots originally designed for?

. What was the first industry to adopt the new integrated system of production?
. What is feedback principle?

. What do the abbreviations CAM and CAD stand for?

. What is FMS?

. What industries use automation technologies?

OO ~NOoO Ul W -

Exercise 3. Find the following words and word combinations in the text.

1. aBTOMaTHueCKue ycTponcTBa 6. IpUHIMIT OOPAaTHOMU CBSI3U

2. aBTOMaTU3UPOBAHHOE MTPOU3BOJICTBO 7. MEXaHU3M MOXKET Pa3rOHATHCA U TOPMO3UTh
3. BBINOJHATH MPOCTHIE 3a1a4U 8. KOMIIBIOTEP ABTOMATUYECKU TIOCHUIAET

4. KaK JIeTKHe, TaK U TsHKeNble IeTalu KOMaH/Ibl
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5. I/IHTCFpI/IpOBaHHaﬂ cucreMma 9 BI:ICOKOaBTOMaTI/I?)I/IpOBaHHaSI cucremMma
MIPOM3BOJICTBA 10. HEMpOM3BOACTBEHHAS CUCTEMA

Exercise 4. Read and translate the text.
TYPES OF AUTOMATION

Applications of Automation and Robotics in Industry

Manufacturing is one of the most important application area for automation technology. There
are several types of automation in manufacturing. The examples of automated systems used in
manufacturing are described below.

1. Fixed automation, sometimes called «hard automation» refers to

@ , automated machines in which the equipment configuration allows fixed
sequence of processing operations. These machines are programmed by

C - their design to make only certain processing operations. They are not

: Automation easily changed over from one product style to another. This form of
Lifecycle - automation needs high initial investments and high production rates.

That is why it is suitable for products that are made in large volumes.

Examples of fixed automation are machining transfer lines found in the
automobile industry, automatic assembly machines and certain
chemical processes.

2. Programmable automation is a form of automation for producing products in large
guantities, ranging from several dozen to several thousand units at a time. For each new product
the production equipment must be reprogrammed and changed over. This reprogramming and
changeover take a period of non-productive time.

Production rates in programmable automation are generally lower than in fixed automation,
because the equipment is designed to facilitate product changeover rather than for product
specialization. A umerical-control machine-tool is a good example of programmable automation.
The program is coded in computer memory for each different product style and the machine-tool is
controlled by the computer programme.

3. Flexible automation is a kind of programmable automation. Programmable automation
requires time to reprogram and change over the production equipment for each series of new
product. This is lost production time, which is expensive. In flexible automation the number of
products is limited so that the changeover of the equipment can be done very quickly and
automatically. The reprogramming of the equipment in flexible automation is done at a computer
terminal without using the production equipment itself. Flexible automation allows a mixture of
different products to be produced one right after another.

Exercise 5. Answer the following questions.

. What is the most important application of automation?

. What are the types of automation used in manufacturing?

. What is fixed automation?

. What are the limitations of hard automation?

. What is the best example of programmable automation?

. What are the limitations of programmable automation?

. What are the advantages of flexible automation?

. Is it possible to produce different products one after another using automation technology?

CONO OIS~ WN PP

Exercise 6. Find equivalents in English in the text.

1. chepa npumeHeHUs 5. CTaHOK € YHCJIOBBIM IPOrPaMMHBIM
2. ¢puKcupoBaHHAs OCIEI0BATEIBHOCTD yIPaBIEHUEM
onepanuin 6. MOTEPSITHHOE MPOU3BOJICTBEHHOE BpEMS
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3. aBTOMaTnyeckre cOOpOUHbIC MAIIUHBI 7. pazHOOOpa3Has MPOTYKIIHS
4. onpeneNeHHbIE XUMUYECKHUE ITPOLIECCHI

Exercise 7. Explain in English the meaning of the following word combinations.

1. automation technology 5. programmable automation
2. fixed automation 6. computer terminal
3. assembly machines 7. numerical-control machine-tool

4. non-productive time
Exercise 8. Read and study these words.
ROBOTS IN MANUFACTURING

Today most robots are used in manufacturing operations. The applications of robots can be
divided into three categories:

1. material handling

2. processing operations

3. assembly and inspection.

Material-handling is the transfer of material and loading and unloading of machines. Material-
transfer applications require the robot to move materials or work parts from one to another. Many of
these tasks are relatively simple: robots pick up parts from one conveyor and place them on
another. Other transfer operations are more complex, such as placing parts in an arrangement that
can be calculated by the robot. Machine loading and unloading operations utilize a robot to load
and unload parts. This requires the robot to be equipped with a grip-per that can grasp parts.
Usually the gripper must be designed specifically for the particular part geometry.

In robotic processing operations, the robot manipulates a tool to perform a process on the work
part. Examples of such applications include spot welding, continuous arc welding and spray
painting. Spot welding of automobile bodies is one of the most common applications of industrial
robots. The robot positions a spot welder against the automobile panels and frames to join them.
Arc welding is a continuous process in which robot moves the welding rod along the welding seam.
Spray painting is the manipulation of a spray-painting gun over the surface of the object to be
coated. Other operations in this category include grinding and polishing in which a rotating
spindle serves as the robot's tool.

The third application area of industrial robots is assembly and inspection. The use of robots in
assembly is expected to increase because of the high cost of manual labour. But the design of the
product is an important aspect of robotic assembly. Assembly methods that are satisfactory for
humans are not always suitable for robots.

Screws and nuts are widely used for fastening in manual assembly, but the same operations are
extremely difficult for an one-armed robot.

Inspection is another area of factory operations in which the utilization of robots is growing. In
a typical inspection job, the robot positions a sensor with respect to the work part and determines
whether the part answers the quality specifications. In nearly all industrial robotic applications, the
robot provides a substitute for human labour. There are certain characteristics of industrial jobs
performed by humans that can be done by robots:

1. the operation is repetitive, involving the same basic work motions every cycle,

2. the operation is hazardous or uncomfortable for the human worker (for example: spray
painting, spot welding, arc welding, and certain machine loading and unloading tasks),

3. the workpiece or tool is too heavy and difficult to handle,

4. the operation allows the robot to be used on two or three shifts.

Exercise 9. Answer the following questions.

1. How are robots used in manufacturing?
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. What is «material handling»?

. What does a robot need to be equipped with to do loading and unloading operations?

. What does robot manipulate in robotic processing operation?

. What is the most common application of robots in automobile manufacturing?

. What operations could be done by robot in car manufacturing industry?

. What are the main reasons to use robots in production?

. How can robots inspect the quality of production?

. What operations could be done by robots in hazardous or uncomfortable for the human workers
conditions?

OO ~NO U~ W

Exercise 10. Translate into English.

1. CymiecTByeT HECKOJIBKO pa3IMuHbIX c()ep UCTIOIB30BaHUS aBTOMATHU3AlMHU B IPOU3BOJICTBE.

2. I[JISI HCIIOJIL30BAaHUS JKECTKOU aBTOMAaTU3allun HCO6XOZ[I/IMLI 6OJIBH_II/IG HMHBECCTULUH.

3. XKecrkas aBTOMaTH3aNUS MIUPOKO HCIIOIB3YETCS B

XUMHYECKOU MPOMBIIIJICHHOCTH.

4. CTaHKH C YKCIIOBBIM ITPOrPAMMHBIM YIIPABICHUEM — XOPOUIHIA IPUMEP TPOTrPaMMHUPYEMOI
aBTOMAaTHU3alun.

5. 'nOkast aBToMaTu3aIus eJIaeT BO3MOXKHBIM TIEpEpOrpaMMUPOBaHUE 000PYIOBAHHSI.

6. Bpems npoctost 000pyaoBaHus 000pauyuBaeTcs OONIBIINMU YOBITKAMH.

7. Wcnonb3oBaHMe T'MOKOM aBTOMATHU3aIllMK JIEJIACT BO3MOXKHBIM IPOHM3BOJICTBO Pa3HOOOpPA3HOM
[POAYKIIVH.

Exercise 11. Read the text about automation and match the words with their definition.

Mechanisation refers to the process of providing human beings with machinery capable of
assisting them with the muscular requirements of work. A further development of mechanisation is
represented by automation, which implies the use of control systems and information technologies
to reduce the need for both physical and mental work to produce goods.

Automation has had a great impact on industries over the last century, changing the world
economy from industrial jobs to service jobs. In manufacturing, where the process began,
automation has meant that the desired results can be obtained through a series of instructions made
automatically by the system, which define the actions to be done. Automated manufacturing grants
higher consistency and quality, while reducing lead times and handling. It also improves work flow
and increases the morale of workers when a good implementation of the automation is made.

However, the purpose of automation cannot be seen only in terms of a reduction of cost and
time; there are several more aspects to be taken into consideration. For example, while it is true that
automation offers a higher precision in the manufacturing process, it is also true that it requires
skilled workers who can make repairs and manage the machinery. The following table sums up the
main advantages and disadvantages of automation:

Advantages Disadvantages
1. Speeding up the
process of society

developmental 1. Sharp increase in unemployment rate
due to machines hard physical or monotonous

work replacing human beings

2. Replacing human operators in tasks
that involve in tasks that involve hard
physical or monotonous work

3. Saving time and money as human
operators can be employed in higher-level
work

4. Replacing human operators in tasks
done in dangerous environments (fire, space,
volcanoes, nuclear facilities, underwater)

2. Technical limitations as current
technology is unable to automate all the
desired tasks

3. Security threats as an automated
system may have a limited level of
intelligence and can make errors

4. Unpredictable costs due to research
and development,

which may exceed the cost saved by the
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automation itself
5. Higher reliability and precision in 5. High initial costs as the automation of
performing tasks a new product
requires a large initial investment
6. Economy improvement and higher

productivity

1. manufacturing a. the time between the design of a product and its production
2. information b. the amount of confidence that a group of people have
technologies c. aset of tasks performed to complete a procedure

3. goods d. the process of packing and distributing goods

4. service jobs e. the industry in which machinery is used to produce goods
5. skilled f. the development and application of computer systems

6. morale g. having the knowledge and the ability to do something well
7. unemployment h. things that are made to be sold

8. lead times i. i.jobs in transports, communications, hospitals, energy

9. handling industry, etc.

10. work flow j. the state of not having a job

Exercise 12. Read the text about automation technologies and answer the questions.

Numerical control over automated devices has resulted in a rapidly expanding range of
applications and human activities. Computer-aided technologies (CAT) is a broad term that means
the use of computer systems to aid in the design, analysis, and manufacture of products, by serving
the basis for mathematical and organizational tools used to create complex systems. It includes
computer-aided design (CAD software) and computer-aided manufacturing (CAM software).

The current limit of computer-aided technologies is that some abilities are well beyond the
capabilities of modern mechanical and computer systems. Moreover, these technologies require
high-skilled engineers and the synthesis of complex sensory data to work properly. As for costs
involved, in some cases, automation is more expensive than mechanical approach.

Thanks to the incredible improvements in automation technology, a number of other
technologies have developed from it, such as domotics and robotics.

Domotics is a field in building automation aimed at the application of automation
technologies in households for the comfort and security of its residents. This means that lights,
heating and conditioning systems, windows shutters, kitchen equipment and surveillance systems
can be controlled by a remote control or even by a cell phone at a distance.

Robotics is a special branch of automation in which the automated machines have certain
human features and are used to replace human workers in factory operations. Robots are
computercontrolled mechanical devices that are programmed to move, manipUlate objects and
interact with the environment. Nowadays more and more sophisticated robots are being built to
serve various practical purposes, for example in houses, businesses, in the army and for medical
appliances for disabled people.

What does computer-aided technologies mean?

Which software does CAX include?

What are the current limits of CAx?

Can you name two applications of automation technologies?
How does a domotic house differ from a traditional house?
What are robots used for?

ook owdE
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THEME 11. TECHNICAL DRAWING

Topic vocabulary

to carry out - ocyImiecTBIsTh hardness - TpyaHOCTb, TBEPAOCTD

to replace - 3amensThb to save - coxpaHsTh

drafter — yeprexxHUK, COCTaBUTEIb triangle - TpeyrompHuK

ruler - nuneiika prototype - obpasen, npumep

drafting - yepuenue T-square —uHCTpYMEHT T-00pasHoii hopMbI
skill — macTepcTBO, HaBBIK protractor — TpanciopTHp

to fit — moxronka width - mmpuna

technical drawing - Tex.pHCyHOK, 4epTex
Exercise 1. Read the text and label the pictures.
TECHNICAL DRAWING

Technical drawing, also known as drafting, is the act and discipline of composing plans. The
main purpose of technical drawing is to describe or explain all the
characteristics of a product, giving all the necessary information that will
help a manufacturer to produce that component. The visual image should be
accurate in terms of dimensions and proportions, and should provide an
overall impression of what an object is or does. It is a precise task requiring a
high level of skill and suitable engineering tools. A drafter is the person who
makes a drawing and who requires a wide knowledge of geometry,
trigonometry and spatial comprehension and in all cases must be precise and
accurate and give great attention to detail.

People who communicate with technical drawings use a visual language
and technical standards that define practical symbols, perspectives and units
of measurement. What are the tools and instruments used by a drafter in

manual drafting? A T-square, a protractor, a &N
compass, rulers, and triangles. Paper is also
important and can be divided into layout paper, which is thin and fragile,
and cartridge paper, which is heavier and more suitable for final drawings.
Pencils used in drawing are graded from H to F depending on the
hardness. The final drawing is made using a technical pen, graded
according to the point, which must maintain the same line width . They are
B used with a range of stencils to add symbols, letters and patterns to the
' drawing. Rubbers remove pencils or pen writing when mistakes are found.
Correction fluid is used to mask text errors.

Exercise 2. Read the text again and choose the correct answer.
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1. Technical drawing is needed to ... 4. Pencils are graded according to ...

A make a scale of the product. A hardness.
B practice pens, rulers and stencils. B hardness and colour.
C let the manufacturer understand the C hardness and point.

requirements.

2. The drafter needs .. . 5. A technical pen ...
A some paper and a pencil. A makes regular lines.
B a wide range of technical instruments. B maintains the same line width .
C the final product. C draws lines of the same length .
3. Paper is chosen considering .. . 6. When mi stakes are found .. .
A what sort of drawing the drafter is going to A we can't correct them .
make. B they're removed with correction fluid .
B the pencils he/she is going to use. C stencil can cover them.

C the drafter's preference.
Exercise 3. Read the text.
THREE-DIMENSIONAL DRAWINGS

An oblique projection shows an object with one of its faces at the front. Lines
at 45 degrees from the horizontal show the 3D shape of the object.

An oblique projection

An isometric projection shows an object with one of its corners at the front.
Lines at 30 degrees from the horizontal show the 3D shape of the object.

An isometric projection

An exploded view shows an assembly with
its components spaced out, to show how the
components fit together.

8
o

An exploded view showing part of a lawnmower.
Exercise 4. Study the table.

The nouns and adjectives below can be used to describe the shapes of components and assemblies.

2D shapes 3D shapes

Noun | Adjectives | Noun |  Adjectives |
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square square cube cubic G
rectangle rectangular cylinder cylindrical y
triangle triangular f tube tubular %
hexagon hexagonal <:> sphere spherical O
octagon octagonal O hemisphere hemispherical O
pentagon pentagonal O dome dome-shaped
circle circular cone conical/cone-
shaped [ }
semicircle semicircular Q pyramid pyramidal/pyramid- _\
shaped L/\
spiral spiral @ helix helical m
wedge wedge-shaped

Exercise 5. Work in pair. Give a description of some objects you like.
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THEME 12. WHAT IS ELECTRICITY

Topic vocabulary

charge - 3apsin steady — OCTOSIHHBII, YCTOHYMBBII
to pass through — npoxoauts mo/yepes impurity — mpumechb

coated — MOKpBITHI# to switch off - BeikiIOUATH
property — cBoiCTBO insulator — uzonsTop
semiconductor - mosynmpoBOAHHUK valence - BaleHTHOCTb

current flows — Tok mpoxoaut halfway — mon o6oporta, moxn myru
shell — op6ura, Hapy:xHas 060I049Ka to orbit — Bpararscs mo opoute

Exercise 1. Read the text and label the picture with the name of each part.

All substances, solids, liquids or gases, are composed of one or more of the chemical elements.
Each element is composed of identical atoms.

Each atom is composed of a small central nucleus
consisting of protons and neutrons around which orbit 1 §f |
shells of electrons. These electrons are very much smaller : 2] S

than protons and neutrons. ? =
The electrons in the outermost shell are called valence o—T e [ -

electrons and the electrical properties of the substance !
depend on the number of these electrons.

Neutrons have no electric charge, but protons have a

positive charge while electrons have a negative charge. In /

some substances, usually metals, the valence electrons are s AL\

free to move from one atom to another and this is what B
constitutes an electric current.

Exercise 2. Read the text again and complete the sentences with the missing information.

. Valence electrons
. Neutrons do not have
. Electricity is generated when

1. Elements make up

2. ldentical atoms

3. Atoms consist of and

4. Inside there are and , while outside
5. Shells

6

7

8

Exercise 3. Read the text again and decide if the following statements are true (T) or false (F),
then correct the false ones.

. A flow of electrons moving inside a conductor creates an electric current.
. A generator is used to move the charges.

. Electrons can easily pass through any material.

. Any material is a good conductor.

. Conductors are coated with insulators.

. The presence of free electrons affects the conductivity of materials.

. Impurities are introduced to increase conductivity.

. Insulating materials resist the flow of electrons.

CONO OIS~ WN B

Exercise 4. Read the text and complete the table with the missing information.
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There are two types of current: Direct current (DC) and Alternatlng current (AC)

Direct current is a continuous flow of & G
electrons in one direction and it never changes '
its direction until the power is stopped or
switched off.

Alternating current constantly changes its
direction because of the way it is generated. The
term 'frequency’ is used to indicate how many
times the current changes its direction in one
second.

Alternating current has a great advantage
over direct current because it can be transmitted
over very long distances through small wires, by
making energy high voltage and low current.

There are several quantities that are important when we are talking about electric current. Vols
(V) - so named after the Italian physicist Alessandro Volta - measure the difference of electric
potential between two points on a conducting wire. Amperes (A) measure the amount of current
flowing through a conductor, that is to say the number of electrons passing a point in a conductor in
one second.

Coulomb (C) measure the quantity of charge transferred in one second by a steady current of one
ampere. Power is the rate at which work is performed and it is measured in watts (W). A Kilowatt
(kW), which is equal to one thousand watts, is used to measure the amount of used or available
energy. The amount of electrical energy consumed in one hour at the constant rate of one kilowatt
is called kilowatt-hour.

Unit of measurement What does it measure?

(1) the number of electrons passing a given point in a
conductor in one second

(2) the quantity of electricity transferred by a steady current of
one ampere

(3) the amount of electric energy used

4) the difference of potential between two point'.on a
conductor

(5) rate at which work is done

Exercise 6. Complete the text with the missing information.

Electricity consists of a (1) of free electrons along a conductor. To produce
this current flow, a generator is placed at the end of the conductor in order to move the (2)

Conductors. Electricity needs a material which allows a current to pass through easily, which
offers little (3) to the flow and is full of free electrons. This material is called a
conductor and can be in the form of a bar, tube or sheet. The most commonly used (4)
are wires, available in many sizes and thicknesses. They are coated with
insulating materials such as plastic.
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Semiconductors. Semiconductors such as silicon and germanium are used in transistors and

their conductivity is halfway in between a conductor and an (5) . Small quantities of
other substances, called impurities, are introduced in the material to (6) the
conductivity.
Insulators. A material which contains very (7) electrons is called an
ins
Increasing Conducting Ability ulat
or.
Gla
= W (1] £ = SS,
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and (8) resist the flow of electric charge, and as such they are good insulating

materials.
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THEME 13. ELECTRIC CIRCUIT

Topic vocabulary

to arrange — pacrionarars, ynopsiqio4uBaTh socket - poserka

POWer SOUrCe — HCTOYHHUK HAIPSKESHUSI fuse - mpenoxpaHuTesb

branch - orBox light bulb — namna HakanuBanust

to prevent - nmpegoTBpaIiarh load - narpyska

to burn out — noryxars, cropaTs to turn into — npeBpararscs B

series circuit — napauieibHOE COSMHECHUE to melt - mnaBuTh

parallel circuit — mapannensHoe coequHEHNE undue — upe3mMepHbIii, HECOOTBETCTBYIOIIUI
device - yctpoiictBo, mpubop fault - noBpexxaeHue

short circuit — obopBanHasi, pa30MKHYTas ICIIb
Exercise 1. Read the text and label the picture with the name of each part.

An electric circuit or network is a pathway through ER
which the electric current can flow. A simple circuit
consists of a power source, two conducting wires, each
one attached to a terminal of the source and a device
through which electricity can flow. This device is called SN
a load and it's attached to the wires. If all the parts are [E} : s |
properly connected, the current flows and the lamp :
lights up. This kind of circuit is called 'closed'. |

On the contrary, if the wires are disconnected the \ i
circuit is called 'open’ or 'broken'. The \

circuit can be opened and closed by a device called ‘ |

a switch. —

Loads can turn electrical energy into a more useful — -
form. Some examples are: Y -

* light bulbs, which change electrical energy into 4]
light energy; o 5 |

« electric motors, which change electrical energy into mechanical energy;

* speakers, which change energy into sound.

The source provides the electrical energy used by the load. It can be a storage battery or a
generator. The switch interrupts the current delivered to the load by the source and allows us to
control the flow.

When an abnormally high amount of current passes through a network, you get a short circuit.
This may occur when there is a drop in the resistance or a broken insulation. In order to prevent
short circuits, it is best to use fuses, which melt when too much current flows through them,
interrupting in this way the circuit.

Exercise 2. Match the words with their definitions.

1. load a. adevice which interrupts the circuit

2. switch b. a circuit in which wires are disconnected
3. source c. adevice which provides power

4. fuse d. a complete circuit with no breaks at all
5. closed circuit e. adevice which consumes electric power
6. broken circuit f. a protective device

Exercise 3. Read the text again and answer the following questions.

1. What does a simple circuit consist of?
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2. What is the fun ction of a switch?

3. When does a short circuit occu r?

4. What happens to the lamp in a closed circuit?
5. Can you name some examples of loads?

6. What is a generator?

7 What can we use to prevent short circuits?

8 How does a fuse work?

Exercise 4. Complete the texts with the words in the box. Then listen and check.

components current turn on branch amount positive
appliances continue burns out path

The (1) components of a circuit can be wired in two different R,

ways: VWA

series or parallel. If components are arranged one after t_l_ .-—

another to form a single (2) between the terminals — l T % R
and the components, the circuit is known as a series circuit. In =~ = 2
this type of circuit, the (3) flows from the negative T —

terminal to the (4) terminal, passing through all YWA

the other components of the circuit. This means that the (5) R,

of energy passing through all the components in
the series is the same. The main disadvantage of a series circuit is that when a single component in

the path (6) ,the entire circuit stops operating (e.g. Christmas tree lights ).

A parallel circuit consists of several paths connecting the different components. Each separate path

is called a (7) of the circuit. Current from the source divides and flows through the
e R —— different branches.

. Unlike series circuits, if one of the components in

— l T R, T R, T% R, the parallel circuit burns out, the other paths

- (8) to operate. Parallel circuits are

commonly used to connect (9) at

—t - — home, so that each socket can function

independently.

For example, you don't have to (10) the light in your room for the TV socket to

work.

Exercise 5. Read the text and find synonyms for the words below.

A fuse can be added to an electric circuit to protect it from the effects of undue power. This
safety device, which is made of a heat-sensitive alloy, is connected in series with the circuit it has to
protect. If an excessive amount of current flows through the circuit, the alloy will liquefy and open
the circuit. A circuit breaker is fundamental in a house to protect circuits against overloading,
overheating and short circuits. The advantage of a circuit breaker is that it can be reset after the
overloading by replacing the fuse. A professional electrician should always provide his customers
with a map of the electric circuit in the house so that it will be easier to work on it in case of faults.

1. excessive: 2. reacting to high temperatures: 3. to melt:
4. loading up: 5. adjusted: 6. clients:
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THEME 14. HOW ENERGY IS PRODUCED

Topic vocabulary

array - cxema pacroyioKeHHs,
COBOKYITHOCTB 3JIEMCHTOB
power plants - anekrpocTaniiuu
to release - BicBOOOX)1ATH
blade — nonacte

reliable — HagexHsblIi, TPOYHBIN
renewable - Bo300HOBIIIEMBII
dam — mioTuHa

to require - TpecboBaTh

to damage — nmoBpex1aTh, HAHOCUTH BPE]I
shoreline — Geperosas nmuHus
splitting - pa3nencuue

fuel — ToruuBo

to step down - cHiKaTHCS

to step up - noBeILIATHCSA
maintenance — Hanaaka

manure — opranu4yeckoe yaoopeHue
tide — Mopckoii npuiuB, OTIUB
network — cetp

turbine - Typ6una

to occur — ciydarbcsi, IPOUCXOIUTB,
BCTpEYaThCs

waste - oTxoabl

Exercise 1. Have you ever wondered where the electricity in your house comes from? Read
the texts about the different types of power plants and match them with the pictures.

CONVENTIONAL POWER PLANTS

R

g
33
4$'?v

wr
N

'
N

1. Nuclear power plants

About 10% of the world's electric power is produced by nuclear power plants. Nuclear power
requires little fuel and causes much less air pollution than other power plants, but it can cause
severe health and environmental problems when accidents occur, with a consequent release of
radioactive material. This type of energy is produced by the splitting of atoms of uranium,
which releases heat.

This process - called fission - produces large amounts of steam, which is used to turn the
blades of turbines thus creating energy. The main problems with nuclear power are linked to
the location of the power plants, as people are not willing to have these plants near their

homes, and the disposal of waste material, which stays radioactive for centuries.

2. Thermoelectric power plants

They provide about 2/3 of the world's
electricity. These plants burn fossil fuels, such
as coal, oil or natural gas, which are all non-
renewable resources. This means that in the
future there will be a limited supply of these
resources. The main advantage of
thermoelectric power plants is that they are
reliable and can meet the demand in peak
periods. Electricity is generated by heating
water in a boiler to create steam, which is
then

pressurised and used to turn the blades of
giant turbines that produce electricity. These

3. Hydroelectric power plants
The energy produced by water can be
captured and turned into electricity. The use
of a dam on a river allows hydroelectric
power plants to store water in an artificial
lake, or reservoir.
When released, the force of the water spins
the blades of giant turbines, which are
connected to a generator producing energy.
Hydropower is one of the most important
renewable energy resources, because it is re
liable, efficient and does not pollute the air.
Although it has high initial costs, it is cheap
to operate.
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power plants cause environmental pollution
because of the combustion of fossil fuels
which release carbon dioxide.

Exercise 2. Read the texts again and decide if the following sentences are true (T) or false (F),

then correct the false ones.

LN~ WNE

Exercise 3. Read the texts about alternative power sources and complete the table with the

missing information.

Unfortunately, it has a great impact on the
environment, as humans, animals and plants
may lose their natural habitats.

Nuclear power plants do not produce air pollution at all.

Accidents in nuclear power plants can have terrible consequences for the environment.
Nuclear power plants produce biodegradable waste material.

Thermoelectric power is generated by the combustion of renewable resources.
Thermoelectric power plants are environmentally friendly.

Dams are built on rivers to store water.

The water released from the reservoir flows through the generator.

The only disadvantage of hydropower is its high initial cost.

ALTERNATIVE POWER SOURCES

Environmental problems such as the
greenhouse effect and air pollution have led
scientists to find alternative power sources
which are renewable and less polluting.

SOLAR ENERGY

Sunlight can be directly converted into
electricity by solar cells made of silicon.
When light strikes the cells, a part of it is
absorbed by the semiconductor material. The
energy of the absorbed light knocks electrons
loose, allowing them to flow freely and
produce electricity. The process of converting
light (photons) into electricity (voltage) is
known as the photo-voltaic process (PV).
Solar cells are usually combined into panels
and grouped into arrays. Even if the initial
costs can be high, the PV system provides an
independent, reliable electrical power source.
It can produce energy for more than 15 years
and its routine maintenance is simple and
cheap.

WIND ENERGY

Wind energy is one of the cheapest
renewable technologies available today. The
wind turns the blades of giant turbines,
producing in this way kinetic energy which is
then converted into mechanical power and
electricity by a generator. The main
disadvantage of wind energy is that there are
few suitable wind sites where it is possible to
have a constant production of electricity.

TIDAL ENERGY

This alternative power source, which is

placed in areas with high tidal movements
and are designed to capture the kinetic energy
of rising and falling tides. The turbines are
driven by the power of the sea both when the
tide comes in and when it goes out. The
problem with tidal power is that only massive

increases in tides can produce energy and
there are very few places where this occurs.
Moreover, the aquatic ecosystem and the
shoreline can be damaged by the changes in
the tidal flow.

GEOTHERMALENERGY

In the past, people used hot springs for
bathing, cooking and heating. Geothermal
energy is based on the fact that the Earth is
hotter below the surface. The hot water which
is stored in the Earth can be brought to the
surface and used to drive turbines to produce
electricity or it can be piped through houses

as heat. This energy is cheap and has a low
impact on the environment, but there are few
sites where it can be extracted at low cost.

BIOMASS ENERGY

Biomass is a renewable energy source
deriving from plant material and animal
waste. When it is burnt, it releases its
chemical energy as heat. Biomass fuels
include forest residues (such as dead trees,
branches and tree stumps), straw, manure
and even municipal solid waste. Biomass
energy is a natural process, it is carbon
neutral and has low initial costs. It used to be
the main source of heating at home in the past
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typically used in coastal areas, turns the and it continues to be highly exploited in the
potential energy of tides into electricity. Tidal developing world. The main disadvantage of
power generators use rising and fallingtides in  biomass is that it has a smaller potential than
much the same manner as hydroelectric other energy sources and requires excellent
power plants. Large underwater turbines are maintenance skills.

Type of energy How it works Advantages Disadvantages

high initial costs

Wind energy

It is a natural process
because it exploits
the potential energy
of tides.

Exercise 4. Match the words with their definitions.

1. array a. a spot where hot water comes up naturally from the ground

2. Kkinetic b. unwanted material left after using

3. tide c. agroup of things arranged in a particular way

4. hot spring d. waste material from animals used as fertilizer

5. to pipe e. the process of keeping something in good condition by regularly
checking it

6. manure f. produced by motion

7. waste g. to send a liquid or a gas through a tube

8. aintenance h. the regular change in the level of the sea caused by gravitational
attraction of the

Exercise 5. Read the text about the electrical distribution system and complete it with the
words in the box.

pole demand lower voltages consumers high-voltage
power plants delivery appliances network transformer

Electricity distribution is the final stage in the (1) of electricity to end users. In order to be

able to use electric power for our daily activities, electricity must be transmitted from the (2)

to other areas where it can be distributed to different (3) The
electricity generated by power plants is increased or stepped up at substations and distributed
through (4) transmission lines, in order to minimize energy losses and to
economise on the material needed for conductors. Transmission lines use voltages as high as
765,000 volts and they are usually connected in a (5) . This means that if a
station receives an unexpected (6) for electric power, it can call on the other stations to help to meet
the demand.

Then electrical power is converted from high voltage to (7) thanks to step-down transformers
which turn electricity into different power levels. Once it is sent to your neighbourhood, another
small (8) mounted on a (9) converts the power to even lower levels to be used at home. The final
voltage is between 110 volts - for lights, TVs, and other smaller appliances — and 240 volts for
larger (10)

Exercise 6. Reorder the different stages in the distribution system and match them to the
numbers in the picture.

a) Transmission lines carry high-voltage electricity to different substations.
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b) Electricity leaves the power plant.

c) Electricity is stepped down by transformers.

d) Current at lower voltages is transmitted to homes and offices.

e) The voltage is increased at a step-up station.

f) Power levels are lowered by small transformers mounted on poles.

Exercise 7. Read the text again and match each sentence with its ending.

1. Power plants generate a.

2. Transmission lines are used

3. High voltages mean

4. Step-down transformers

5. Substations can help each other
6. The current transmitted by
poles

o0 o

convert electricity from high voltage levels to
lower levels.

in case of an expected demand for electric power.
a reduction in energy losses during transmission.
power and distribute it to substations.

can be safely used in businesses and homes.

to distribute high-voltage electricity to a network
of substations.
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THEME 15. WHAT IS ELECTRONICS?

Topic vocabulary

breadboard — makeTHas mara to speed up - yckopsThb

broadcasting - paguosemanue spring clip — npyxunHas o6oiima

to convey - nepenaBatb tiny - kporeuHbIi

to decode - pacdpoBsIBaTH wave — BoJiHa

further - nanpueimmit application — npumeHeHUE, MPUITOKCHHE
huge - orpomHbIit certain - onpeseneHHbIN

incoming - mocryricHue compatible - coBmecTumbIit

layer — cnoit, macr computing - BEIYUCITUTEIbHBIH
operating system — onepanuonnas cucrema  to demand - Tpe6oBaTh

outgoing — ucxoasumi digitization - mepexox Ha udpoBoit hopmar
to pave the way — npokiaapIBaTh MyTh to increase - yBenIuunBaTLCS

peripheral — BaemniHee yctpoiicTBo inside - BHyTpHU

signal — komana, 3HaK, CUTHAI previously - nmpexme

slice — wacts, nons purpose - menb

soldering - 3amaiika to reduce - ymeHbIIaTh

Exercise 1. Read the text and complete the table with the missing information.
MAIN INVENTIONS IN ELECTRONICS

Electronics is the branch of science which controls
electricity in order to convey a signal using semiconductor
materials. These signals represent numbers, letters, sounds,
pictures, computer instructions or other information. Radio
systems were developed to read and understand these signals and
in 1920 radio broadcasting started , making it possible for
electromagnetic waves to travel long distances.

More sophisticated devices were needed during the Second World War and the invention of
radar (Radio Detection and Ranging) represented a further step in electronics, making it possible to
determine the altitude, direction and speed of moving and fixed
objects.

The invention of television in the 1920s was one of the most
revolutionary and popular inventions in history and it showed the
importance of electronics in certain branches of industry. For the first
time in history it became possible to transmit images and sound over
wire circuits.

The first computer appeared in 1946. This machine, which

: could solve a wide range of computing problems, was built over a
period of three years by a team of American scientists working at the University of Pennsylvania. It
was a huge machine weighing almost 50 tons.

The first transistor was assembled in 1957 by a team of scientists working at the Bell
Laboratories in the U .S.A, and it was a real coming of age in the science of electronics because it
replaced the use of valves. Transistors are very small, easy to handle,
cheap, and they use little power.

The silicon chip - which followed the transistor in the 1960s —
can contain up to several thousand transistors packed and
interconnected in layers beneath the surface. It is really tiny (usually
less than one centimetre square and about half a millimetre thick) and it
has paved the way to microelectronics.

Electronics has influenced and improved the way information is
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stored, processed and distributed. Social and personal life has been deeply affected by these
inventions and many financial, business, medical, education and political routines have been
speeded up.

Invention Year Function

read and understand electronic
signals

Radar

1920s

Exercise 2. Read the text and answer the questions.
DIFFERENT KINDS OF ELECTRONIC CIRCUITS

A conventional electronic circuit is made of separate
components attached to a base called a printed circuit board (PCB).
Before being finalised and manufactured, the electronic circuit must &
be tested many times on an experimentation board called a
breadboard. It consists of a perforated block of plastic with several
spring clips connected by copper wires. It doesn't require soldering as
its components can be pushed straight into the holes, so it is easy to
change connections and replace pieces. It is generally used to create temporary prototypes and
experiment with circuit design.

The integrated circuit, also known as a chip, is one of the most important inventions of the
20th century. Integrated circuits are used in almost all electronic equipment today, for example
watches, calculators and microprocessors. It consists of millions of transistors and other electronic

v/ 2% components combined to form a complex set on a thin slice of silicon or

T\ other semiconductor material. Chips are becoming tinier and tinier and

they are produced in large quantities so that costs are reduced. Since

L %y |~ signals have to travel a short distance, they work faster, consume less

":,/- power and generate less heat. They are also more reliable given the
S/ limited amount of connections which could fail.

The mlcroprocessor is the heart of any normal computer: it is a logic integrated circuit chip
which can carry out a sequence of operations when it receives instructions from different input
devices . As it doesn't contain a large memory, it can't work alone but needs to be supported by
other integrated circuits to be connected with peripherals.

Most microprocessors are found inside computers and are called the CPU (Central Processing
Unit). In order to work properly, the microprocessor needs to receive instructions from a memory
chip. These instructions are then decoded, executed and elaborated so as to get the results available.
The most sophisticated microprocessors can contain up to 10 million transistors and run 300 million
cycles per second. It means that the computer can perform about a billion instructions every second.
As technology continues to evolve, microprocessors are becoming tinier and tinier.

1. What is a conventional circuit made of?

2.  What does PSB stand for?

3. What is a breadboard?

4. What does a chip consist of?

5. What is a chip made out of?

6. What are the advantages of chips compared to conventional electronic circuits?
7.  What is a microprocessor?

8. How many instructions can computers perform?

Exercise 3. Read the text again and match the words with their definitions.
61



1. prototype a. to convert an electrical signal into another code
2. perforated b. the act of joining metallic parts
3. soldering c. an original model used to test a circuit or a product
4. to fail d. to perform ineffectively
5. peripheral e. having a series of holes
6 to decode f. an auxiliary device that works with a computer

Exercise 4. Read the text and complete it with the words in the box.

cell lines microprocessor photos  radio signals
flash emails antenna movement

MOBILE PHONES

A cellular phone (or mobile phone) is designed to give the user freedom of (1)

while using a telephone. It uses (2)

communicate between the phone and the (3) . The
server area is divided into smaller areas called cells and an antenna is
placed within each cell and connected by telephone (4)
These lines connect cellular phones to one
another: a computer selects the antenna closest to the telephone when a
call is made. If the phone moves to one serving (5)
to another, the radio signal is transferred to the actual cell without
interrupting the conversation.

The circuit board is the heart of the system. A chip translates the
outgoing and incoming (6) from analogue to digital
and back from digital to analogue. The (7)
handles all the functions for the keyboard, the display and the
loudspeakers, and it controls the signal to the base station.

Other (8) memory chips provide storage for the operating system.

signals to

A cellular phone is not only a phone but it provides an incredible amount of functions:

* store information,;

« use a calculator;

* send and receive (9)
« surf the Internet;

* play simple games;
* play music, take (10) and videos.
Can you imagine your life without your mobile phone?

Exercise 5. Decide if the following statements are true (T) or false (F).

. Mobile phones use radio signals to communicate.
. The server area is divided into smaller areas cal led stations.
. An antenna is placed every two or three cells.

. Communication with a mobile within a cell is independent from the base station.

1
2
3
4
5. There are interruptions when you move to one cell to another.
6. The antenna is the heart of the system .

7. The signal must be translated.

8. The flash memory hand les all the functions.

9. Loudspeakers are controlled by the microprocessor.

10. You can text and send emails with your mobile phone.

Exercise 6. Read and translate the text.
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INDUSTRIAL ELECTRONICS

Hundreds of electronic equipments are now used for scientific, industrial and everyday
purposes. They help to do jobs better or more rationally than before and take over jobs that couldn't
be done otherwise. So, industrial electronics undoubtedly plays a very important role today. You
can easily find many electronic equipments at home: a tape recorder, a TV set, an MP3 player, a
computer and many others.

The application and use of electronic equipments demands a good knowledge of their
fundamentals.

In meters and lamps electricity flows in the wire. But inside any transistor or microchip (and
previously, in radio tubes) electric current passes through the space (or semiconductor) separating
certain parts in this detail. Such action is called electronic. It's not difficult to imagine it because the
same happens in lightning. There you actually see how electricity jumps through space.

The first electronic equipments used radio lamps. They were: a radio set, a TV set, computing
machines (predecessors of modem calculators), computers (which occupied big rooms), tape
recorders.

The next stage came when transistors were invented. The devices became more powerful and
much smaller. The number of devices increased greatly, some multifunctional devices appeared
(radio + tape recorder). Computers and calculators became smaller: cassette recorders and
videocassette recorders appeared.

The next period was the period of microchips. They helped to reduce big parts of devices,
computers and other devices.

The latest period of industrial electronics development is the period of total digitization of all
electronic devices, making them compatible with the computer. Photos are no longer made on film
but on memory cards, cassettes and video cassettes are out of use. Television is also becoming
digital. Industrial electronics is a great part of our leisure time; it makes people's lives easier, and
reduces their working time.

Exercise 7. Answer the following questions to the text.

. For what purposes are electronic equipments used now? What do they help us to do?
. Industrial electronics plays an important role today, doesn't it?

. What electronic equipments are usually found at home? What can you find at home?
. What is the difference between electric and electronic devices?

. Where do you actually see how electricity jumps through space?

. What were the first electronic equipments based on?

. Did the first computers look like modem ones?

. Did the next stage come when transistors or cassettes were invented?

. Why did computers become smaller when microchips were introduced?

10. How is the latest period of industrial electronics development called?

11. What devices became compatible with computer?

12. What does electronics mean in our life?

13. Do you think that electronics does only good to people?

14. What will be the next period of industrial electronics development, in your opinion?

OO ~NOoO ol WN P

Exercise 8. Insert the missing words.

1. In lighting electricity through :

2. What do you like more: watching or listening to the ?

3.Ican't how people lived without devices.

4. Do you have any at home? No, I have only disks. I'm for

5. Does this camera have much ? No, this camera is not digital. It has a 5-millimetre
6. Devices which have , and not tubes are much smaller and much more powerful.
7. The number of digital devices every year. We depend on more and more.
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8. Many electronic devices are used for , hot for work.
9. Computers and digital cameras are devices. It means that they can exchange information.

Exercise 9. Continue the following statements.

1. Electronic equipments are used for ...

2. You can find many electronic equipments at home: a TV set ...
3. Inside any transistor electric current passes ...

4. In lightning you actually see ...

5. The first electronic equipments used .. .

6. The devices with transistors become .. .

7. Microchips helped to reduce ...

8. The latest period of industrial electronics development is ...

9. Photos are no longer made on 5-millimetre film, but ...

10. Industrial electronics makes people's life ...

Exercise 10. Write an essay on one of the following topics.

1. The role of (industrial) electronics in modern society.

2. Digitization and its influence on people's leisure time.

3. The fundamentals of electronics.

4. The first electronic equipments.

5. Transistors and microchips and their influence on the size and productivity of the electronic
equipments.
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THEME 16. TECHNICAL ASSISTANCE

Topic vocabulary

to aim at — HanpaBJIATh, CTPEMUTHCS hinge - lock — mexanu3m y3na nepxanus
alignment — pacnionoskenue Ha ogHoi uaum, lubrication - cmaska

HACTpOHKa overhaul — TimarenapHO IPOBEPSTH,
behavior — pexum paGoTsr OCMaTpUBAaTh

bolt - 6onr to schedule — rpaduk, pacrnucanue
brake — Topmo3, pykosiTka service book — kuura Tex.o06cnyxuBaHus
brake pad — topmosnas Hakmanaka (konoaka) — to set off — 3amyckath, BKirouaTh
chassis — kapkac, MOHTaXHasi TaHEIb spare wheel — 3ammacHoe koeco
consultancy - KOHCYJIbTHPOBaHHE spark plug — cBeua 3axxuraHus

due to — o npuunHe, B CBA3U steering wheel — pyneBoe komneco

to entail - BeI3BIBATH to tighten — 3arsrusars, CxkuMaTh
eXpOosSure — u3y4yeHue, NpeiCTaBICHUE to tow - TamuTe

failure — otkas B pabore, nedexr trailer — sxunoit aBTompuIET

fouled - 3arpsi3HeHHBII tyre - wear — u3HOC HIMH

glove compartment — smumK IS MEIKHX windshield — BerpoBoe cTekiio

Bemei

Exercise 1. Read the text and answer the questions.
MAINTENANCE

Any machine and device must be controlled
regularly in order to avoid the risk of damage or
breakdown of single parts due to long usage. Sometimes,
if a proper maintenance is not done, a fault could occur,
with negative consequences on the production process
and on the workers' safety. The primary goal of
maintenance is to avoid or mitigate the consequences of
failure of equipment. This includes performing routine
actions to keep the device in working order and prevent
the failure before it actually occurs (preventive
maintenance), or fixing equipment after breakdown
(corrective maintenance).

Preventive maintenance is designed to preserve and
restore equipment reliability by replacing worn components before they actually fail. It includes
maintenance activities such as partial or complete overhauls at specified periods, oil changes and
lubrication. The ideal preventive maintenance is a combination of technical, administrative and
managerial actions to prevent all equipment failure. If carried out properly, preventive maintenance
can extend the life of the equipment.

Corrective maintenance, sometimes simply called 'repair’, is carried out to get equipment
working again. It aims at restoring the functionality of a machine so that it can continue to perform
its work. This type of maintenance can be very expensive because sometimes equipment needs to be
replaced, with substantial costs for the company.

Generally, maintenance is scheduled according to:

» the original equipment manufacturer's recommendations;

« codes and legislation within a country;

« consultancy advice;

* previous maintenance ;

* most important measured values and performance indications.
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1.Why is maintenance important?

2.What are the main types of maintenance?

3. What is the function of preventive maintenance?

4. Which activities does it include?

5. What is maintenance called if it occurs after a failure?
6. Why can corrective maintenance be expensive?

Exercise 2. Read the text again and match the words with their definitions.

1. fault a. damaged and in poor condition as a result of much use

2. to mitigate b. aset of rules about how something must be done

3. to fix c. expert advice within a particular field

4. overhaul d. applying a greasy substance to reduce friction

5. worn e. abreak or other defect in a piece of machinery

6. lubrication f. to do the necessary work to repair something that doesn't work
7. code properly

8. consultancy to make something less severe or unpleasant

S @

a careful examination of a machinery or system that must be
repaired

Exercise 3. How well do you know the components of a car? Look at the picture and label
each part with the words in the box.

Auto maintenance

seat battery radiator tyre  spare wheel steering wheel
disk brake oil filter ~ trunk  windshield wiper

Exercise 4. In pairs, take this quiz about car maintenance, then read the text to check your
answers.

Cars are not just a luxury item to purchase one day and forget about until something happens. A
properly maintained car not only lasts longer, but it is also less likely to break down unexpectedly.
Take this quiz and test your knowledge of car maintenance!

1. Auto maintenance doesn't entail replacing 5. If a car is exposed to extreme
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fluids. weather conditions it must be checked

True _ False more often .
H True _ False
28| 2. It is not possible to do

\ ! preventive maintenance to 6. It is not possible to replace
cars. windshield wipers.
True _ False True _ False
3. Car maintenance must be 7. Brake fluid lasts forever.
scheduled keeping True _ False

I in mind different factors .
True _ False 8. Car maintenance tasks should never

be
. 4. The distance travelled every combined in one single service.

day doesn't affect True _ False

the functionality of a car.

True _ False
Exercise 5. Read the text and match the correct maintenance task with each picture.
AUTO MAINTENANCE

Auto maintenance describes the act of inspecting or
testing the condition of car subsystems (e.g.: engine,
brakes, radiator, etc.) and replacing parts and fluids.
Thanks to regular maintenance it is possible to ensure the
safety, re liability and comfort of a car, while during
preventive maintenance, a number of parts are replaced to
avoid major damage or for safety reasons.

Car maintenance is usually scheduled according to
different factors, such as the year or model of the car, its
driving condition and driver behavior. When scheduling
auto maintenance, car manufacturers recommend keeping
in mind some factors that may affect the functionality of
car subsystems. Some of these factors are: the number of
trips and the distance travelled every

day; the exposure to particular climate conditions
(extreme hot or cold); long-distance cruising and whether
the car has to tow a trailer or other heavy loads.

Common car maintenance tasks include:

* car wash

* check or replace the engine oil and oil filters

« inspect or replace windshield wipers

* inspect tyre pressure and wear

* check wheel alignment

* check, clean or replace battery terminals

* inspect or replace brake pads and fluids

* inspect or replace air filter

* lubricate locks and hinges

* check all lights

* inspect or replace spark plugs

* tighten chassis bolts

Some tasks that have equivalent service intervals can
be combined into one single service known as a tune-up. In
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modern cars, where electronics control most of the car's
functions, the traditional tune-up has been replaced by n
incorporated software that takes care of the engine by |
constantly checking thousands of sensor Signals.
Completed maintenance services are then recorded in a
service book which is very useful for keeping track of the
car service history.
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THEME 17. THE FUTURE OF THE ENGINEERING PROFESSION

Exercise 1. What comes to your mind when you hear a word “Engineering”.

Exercise 2. Read and translate the text.
THE FUTURE OF THE ENGINEERING PROFESSION

Among various recent trends in the engineering profession computerization is the most
widespread. The trend in modern engineering offices is also towards computerization. Computers
are increasingly used for solving complex problems as well as for handling, storing, and generating
the enormous volume of data modern engineers must work with.

Scientific methods of engineering are applied in several fields not connected directly to
manufacture and construction. Modern engineering is characterized by the broad application of
what is known as systems engineering principles.

Engineers in industry work not only with machines but also with people, to determine, for
example, how machines can be operated most efficiently by workers. A small change in the location
of the controls of a machine or of its position with relation to other machines or equipment, or a
change in the muscular movements of the operator, often results in greatly increased production.
This type of engineering work is called time-study engineering.

A related field of engineering, human-factors engineering, also known as ergonomics,
received wide attention in the late 1970s and 1980s when the safety of nuclear reactors was
questioned following serious accidents that were caused by operator errors, design failures, and
malfunctioning equipment.

Human-factors engineering seeks to establish criteria for the efficient, human-centred design
of, among other things, the large, complicated control panels that monitor and govern nuclear
reactor operations.

Exercise 3. Answer the following questions.

1. What is the most widespread trend in the engineering profession?
2. What are computers used for in modern engineering?

3. What approaches are used in modern engineering?

4. What is «ergonomics»?

5. What does human-factors engineering deal with?

Exercise 4. Please discuss with your group advantages and disadvantages of your future

profession. Do you think that engineering profession is prestigios? Is it well-paid? How
difficult is it to find a good work in this field?
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APPLICATION
FAMOUS PEOPLE OF SCIENCE
Dmitry Ivanovich Mendeleyev

Dmitry Ivanovich Mendeleyev is a famous Russian chemist. He is best known for his
development of the periodic table of the properties of the chemical elements. This table displays
that elements' properties are changed periodically when they are arranged according to atomic
weight.

Mendeleyev was born in 1834 in Tobolsk, Siberia. He studied chemistry at the University of St.
Petersburg, and in 1859 he was sent to study at the University of Heidelberg. Mendeleyev returned
to St. Petersburg and became Professor of Chemistry at the Technical Institute in 1863. He became
Professor of General Chemistry at the University of St. Petersburg in 1866. Mendeleyev was a well-
known teacher, and, because there was no good textbook in chemistry at that time, he wrote the
two-volume «Principles of Chemistry» which became a classic textbook in chemistry.

In this book Mendeleyev tried to classify the elements according to their chemical properties.
In 1869 he published his first version of his periodic table of elements. In 1871 he published an
improved version of the periodic table, in which he left gaps for elements that were not known at
that time. His table and theories were proved later when three predicted elements: gallium,
germanium, and scandium were discovered.

Mendeleyev investigated the chemical theory of solution. He found that the best proportion of
alcohol and water in vodka is 40%. He also investigated the thermal expansion of liquids and the
nature of petroleum.

In 1893 he became director of the Bureau of Weights and Measures in St. Petersburg and held
this position until his death in 1907.

Mikhail Vasilyevich Lomonosov

Mikhail Vasilyevich Lomonosov was a famous Russian writer, chemist, and astronomer who
made a lot in literature and science.

Lomonosov was born on November 19, 1711, in Denisovka (now Lomonosov), near
Archangelsk, and

studied at the University of the Imperial Academy of Sciences in St. Petersburg. After studying
in Germany at the Universities of Marburg and Freiberg, Lomonosov returned to St. Petersburg in
1745 to teach chemistry and built a teaching and research laboratory there four years later.

Lomonosov is often called the founder of Russian science. He was an innovator in many fields.
As a scientist he rejected the phlogiston theory of matter commonly accepted at the time and he
anticipated the kinetic theory of gases. He regarded heat as a form of motion, suggested the wave
theory of light, and stated the idea of conservation of matter. Lomonosov was the first person to
record the freezing of mercury and to observe the atmosphere of VVenus during a solar transit.

Interested in the development of Russian education, Lomonosov helped to found Moscow State
University in 1755, and in the same year wrote a grammar that reformed the Russian literary
language by combining Old Church Slavonic with modern language. In 1760 he published the first
history of Russia. He also revived the art of Russian mosaic and built a mosaic and colored-glass
factory. Most of his achievements, however, were unknown outside Russia.

Dmitry Ivanovich Mendeleyev

D. I. Mendeleyev, the great Russian chemist, was born in Siberia on February 8, 1834. When
seven years old he went to gymnasium in Tobolsk. He studied very hard, he especially liked
mathematics, physics and history. At the age of 16 he entered the Pedagogical Institute in St.
Petersburg, physicomathematical department. He graduated from the Ins-.itute in 1855 and began to
teach chemistry at the Technological Institute and then at the University In 1865 Mendeleyev was
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granted the Doctor of Science degree for the thesis on the combination of alcohol with water. This
work was both of great theoretical and practical significance. Soon after that D.l.Mendeleyev was
appointed Professor of General Chemistry of St. Petersburg Jniversity. Despite lectures and
supervision of the laboratory, D. I. Mendeleyev carried on great research work.

Mendeleyev's greatest discovery was the Period ¢ Law. The Periodic Law suggested by
Mendeleyev stated that the properties of the elements were a periodic function of their atomic
masses. He presented this work to the Russian Chernical Society. Mendeleyev's Periodic Law
opened a new era in the history of chemistry.

Mendeleyev was interested in many branches of science, indeed there is hardly any field of
science that was not enriched by his contribution. His numerous works dealt with many subjects:
properties of liquids, theories of solutions, the development of the gas law, the use of oil and many
others, D. I. Mendeleyev was a great patriot. He did everything for the development and progress of
his country.

D. I. Mendeleyev continued his research work to the very last day of his life. He died in 1907.

The world is thankful to Mendeleyev for his great contribution to the world science. At
present there is hardly anybody who doesn't know this Russian scientist and his Periodic Law. D |
Mendeleyev did very much for his country, for the development of the world science.

Sikorsky Igor Ivanovich

Sikorsky Igor Ivanovich was a well-known aircraft engineer and manufacturer.

Sikorsky was born in 1889 in Kiev, in the Ukraine, and got his education at the naval college in
St. Petersburg, and later in Kiev and Paris. He was the first to make experiments in helicopter
design. In 1913 he designed, built, and flew the first successful aeroplane. Later he built military
aircrafts for Russia and France.

In 1919 Sikorsky moved to the United States and later helped to organize an aircraft company
that produced a series of multiengine flying boats for commercial service. Sikorsky became an
American citizen in 1928. In the late 1930s he returned to developing helicopters and produced the
first successful helicopter in the west. Helicopters designed by Sikorsky were used mostly by the
US Army Air Forces during World War 11. He died in 1972 at the age of 83.

Tupolev Andrey Nikolayevich

Tupolev Andrey Nikolayevich, famous aircraft designer, was born in 1888. He graduated from
the Moscow Higher Technical School, where he designed the first Russian wind tunnel. He helped
to found the Central Aerohydrodynamics Institute in 1918 and later worked as the head of its design
bureau. During his career he directed the design of more than 100 military and commercial aircraft,
including the TU-2 and TU-4 bombers used in the World War 11. In 1955 he designed the TU-104,
the first passenger jet airliner. His TU-144 supersonic jet liner began its commercial passenger
flights in 1977.

George Stephenson

George Stephenson was a British inventor and engineer. He is famous for building the first
practical railway locomotive.

Stephenson was born in 1781 in Wylam, near Newcastle upon Tyne, Northumberland. During
his youth he worked as a fireman and later as an engineer in the coal mines of Newcastle. He
invented one of the first miner's safety lamps independently of the British inventor Humphry Davy.
Stephenson's early locomotives were used to carry loads in coal mines, and in 1823 he established a
factory at Newcastle for their manufacture. In 1829 he designed a locomotive known as the Rocket,
which could carry both loads and passengers at a greater speed than any locomotive constructed at
that time. The success of the Rocket was the beginning of the construction of locomotives and the
laying of railway lines.
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Robert Stephenson, the son of George Stephenson was a British civil engineer. He is mostly
well-known known for the construction of several notable bridges.

He was born in 1803 in Willington Quay, near Newecastle upon Tyne, and educated in
Newcastle and at the University of Edinburgh. In 1829 he assisted his father in constructing a
locomotive known as the Rocket, and four years later he was appointed construction engineer of the
Birmingham and London Railway, completed in 1838. Stephenson built several famous bridges,
including the Victoria Bridge in Northumberland, the Britannia Bridge in Wales, two bridges across
the Nile in Damietta in Egypt and the Victoria Bridge in Montreal, Canada. Stephenson was a
Member of Parliament from 1847 until his death in 1859.

Alfred Bernhard Nobel

Alfred Bernhard Nobel was a famous Swedish chemist and inventor. He was born in
Stockholm in 1833.

After receiving an education in St. Petersburg, Russia, and then in the United States, where he
studied mechanical engineering, he returned to St. Petersburg to work with his father in Russia.
They were developing mines, torpedoes, and other explosives.

In a family-owned factory in Heleneborg, Sweden, he developed a safe way to handle
nitroglycerine, after a factory explosion in 1864 killed his younger brother and four other people. In
1867 Nobel achieved his goal: he produced what he called dynamite aunamut. He later produced
one of the first smokeless powders (mopox). At the time of his death he controlled factories for the
manufacture of explosives (B3peiBuatoe BemiecTBo) IN many parts of the world. In his will he
wanted that the major portion of his money left became a fund for yearly prizes in his name. The
prizes were to be given for merits (3acayru) in physics, chemistry, medicine and physiology,
literature, and world peace. A prize in economics has been awarded since 1969.

James Prescott Joule

James Prescott Joule , famous British physicist, was born in 1818 in Salford, England.

Joule was one of the most outstanding physicists of his time. He is best known for his research
in electricity and thermodynamics. In the course of his investigations of the heat emitted in an
electrical circuit, he formulated the law, now known as Joule's law of electric heating. This law
states that the amount of heat produced each second in a conductor by electric current is
proportional to the resistance of the conductor and to the square of the current. Joule experimentally
verified the law of conservation of energy in his study of the conversion of mechanical energy into
heat energy.

Joule determined the numerical relation between heat and mechanical energy, or the
mechanical equivalent of heat, using many independent methods. The unit of energy, called the
joule, is named after him. It is equal to 1 watt-second. Together with the physicist William
Thomson (Baron Kelvin), Joule found that the temperature of a gas falls when it expands without
doing any work. This phenomenon, which became known as the Joule-Thomson effect, lies in the
operation of modern refrigeration and air-conditioning systems.

James Watt

James Watt was a Scottish inventor and mechanical engineer, known for his improvements of
the steam engine.

Watt was born on January 19, 1736, in Greenock, Scotland. He worked as a mathematical-
instrument maker from the age of 19 and soon became interested in improving the steam engine
which was used at that time to pump out water from mines.

Watt determined the properties of steam, especially the relation of its density to its temperature
and pressure, and designed a separate condensing chamber for the steam engine that prevented large
losses of steam in the cylinder. Watt's first patent, in 1769, covered this device and other
improvements on steam engine.
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At that time. Watt was the partner of the inventor John Roebuck, who had financed his
researches. In 1775, however. Roebuck's interest was taken over by the manufacturer Matthew
Boulton, owner of the Soho Engineering

Works at Birmingham, and he and Watt began the manufacture of steam engines. Watt
continued his research and patented several other important inventions, including the rotary engine
for driving various types of machinery; the double-action engine, in which steam is admitted
alternately into both ends of the cylinder; and the steam indicator, which records the steam pressure
in the engine. He retired from the firm in 1800 and thereafter devoted himself entirely to research
work.

The misconception that Watt was the actual inventor of the steam engine arose from the
fundamental nature of his contributions to its development. The centrifugal or flyball governor,
which he invented in 1788, and which automatically regulated the speed of an engine, is of
particular interest today. It embodies the feedback principle of a servomechanism, linking output to
input, which is the basic concept of automation. The watt, the unit of power, was named in his
honour. Watt was also a well-known civil engineer. He invented, in 1767, an attachment that
adapted telescopes for use in the measurement of distances. Watt died in Heathfield, near
Birmingham, in August 1819.

Bill Gates

William Henry Gates was born in Seattle, Washington, in 1955.

He is an American business executive, chairman and chief executive officer of the Microsoft
Corporation. Gates was the founder of Microsoft in 1975 together with Paul Alien, his partner in
computer language development. While attending Harvard in 1975, Gates together with Alien
developed a version of the BASIC computer programming language for the first personal computer.

In the early 1980s. Gates led Microsoft's evolution from the developer of computer programming
languages to a large computer software company. This transition began with the introduction of
MS-DOS, the operating system for the new IBM Personal Computer in 1981. Gates also led
Microsoft towards the introduction of application software such as the Microsoft Word processor.

Much of Gates' success is based on his ability to translate technical visions into market strategy.
Although Gates has accumulated great wealth from his holdings of Microsoft stock, he has been
known as a tough competitor who seems to value winning in a competitive environment over
money. Gates still continues to work personally in product development at Microsoft.
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