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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.

AN



COJIEP)KAHME

THEME 1. SCIENCE AND TECHNOLOGY ...veveuieireteereeesseeeesseeiisesessessensenen 5

THEME 2. PHYSICS AS A SCIENCE ....veeveveeeeeieeessetesessessessesessesesssssessessessens 9

THEME 3. MATHEMATICS AS A SCIENCE....cuveevevereereeresseesessessessessessessessensn 16
THEME 4. CHEMISTRY AS A SCIENCE......ovtveteeieeeseeeeeessetesesessessssessesenen 19
THEME 5. MATERIALS. METALS. ..eveuveeeeteeeeeereeseseeeseesesesessensesesesseseessens 22
THEME 6. MATERIALS. SYNTHETIC MATERIALS...eveeeteeeerereereeeeeereeseeenene 25
THEME 7. MATERIALS SCIENCE AND TECHNOLOGY ..uveuvereeeeeeeereeeeeeneenen. 29
THEME 8. MACHINE-TOOLS...vuveveveeeereresesessessessensessensessesensesessessssessenses 32
THEME 9. COMPUTERS. ...vtveeteeteeeseitesesseesestesessesesessessessesessessessssessensesesses 34
THEME 10. AUTOMATION AND ROBOTICS....vutveteereueeressenessessesesessessesesson 42
THEME 11. TECHNICAL DRAWING . c..eveteveereeeeeeseeseseeeseesesseesseeresessessenenn 48
THEME 12. WHAT IS ELECTRICITY w.veteeteeeeeeeeeeeeseseessessesesessessesessesseseenes 51
THEME 13. ELECTRIC CIRCUIT eevteteeteeeeteteeteeteeseesesseseensessessensenssssiessensens. 54
THEME 14. HOW ENERGY 1S PRODUCED.....c.ueeveteuieeeeresteseesesseseessessesenesnas 56
THEME 15. WHAT IS ELECTRONICS?. ....ooovvvvoevoseeeeesesesssssssssssssessssssssssssssssssssssssssssssssseees 60
THEME 16. TECHNICAL ASSISTANCE ...t euteetetetereeteeteeseeseesessessessessesessessens 65
THEME 17. THE FUTURE OF THE ENGINEERING PROFESSION. ....vveurveveeennen. 69
APPLICATION. FAMOUS PEOPLE OF SCIENCE ....veveuteueeveteeeereeseseseiesesseneenes 70
JIATEPATYPA...c.veeveveeeeeeeeeseseeesessesesessessessessesseessessesssessessesssessessesssiiessens 4



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.

11



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.

13



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
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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 