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BBEJAEHHUE

JlanHoe yueOHO-MEeTOAUYECKOe TTOCOOHE CONIEPKUT MaTepUaibl I 00yUeHUS
AHTJIMICKOMY SI3BIKY CTYACHTOB, CICHHATU3UPYIONIUXCA B 00JIACTH paanoOPU3UKU U
KOMITBIOTEPHBIX HayK. Pa3gensl mocoOusi, COOTBETCTBEHHO, TOCBAIICHBI 3THUM JIBYM
HalpaBJIeHUsIM UX MPOHEeCCUOHAIIBHOM TOATOTOBKH. JOMOTHUTEIbHBIE TEKCTHI
TaKKe CBs3aHbl C W30paHHOW crHenualbHOCTHIO. CHOCOOCTBYS pacIIUPEHUIO
HAay4yHOI'O0 KpPYyro3opa, OHU MO3BOJISIOT CYIUTh O HAIPaBICHUU U XOJI€ HAYYHOMU
MBICJIA B UCTOPUUYECKON MEPCIEKTUBE, OT MPEAUIESCTBYIOIINX MEPUOAOB A0 HAIIUX
JTHEH.

[IpencraBieHHble B MOCOOMM TEKCTHI M 3aJlaHUSl 10 YPOBHIO CIOKHOCTH
COOTBETCTBYIOT HauaJlbHOMY 3Tanmy OOy4e€HUsI aHTJIMMCKOMY SI3bIKY B YCJIOBHUSX By3a
1 0a3upyrOTCs HA 3HAHUAX, TPEAYCMOTPEHHBIX IPOrpaMMOM CpeHEN HTKOJIBI.

OJHMM U3 yCJIOBUU BBITIOJHEHUS 3aaHUN ABJISETCS BIAJCHUE JIEKCUUECKUM U
rpaMMaTHYeCKUM MUHHUMYMOM B 00BbEME TPEIIIECTBYIONIEr0 nepuoaa ooyueHus. B
paboTe HaJ IrPaMMAaTUUYECKUMHU YIPAKHEHUSMH B KAYECTBE CIIPABOYHBIX MaTEPUAIOB
MOT'YT HCTOJIb30BaThCsl YUYEOHUKHM [0 TpaMMaTHKe, TPUBEIEHHBIE B CITUCKE
WCIIOJIb30BaHHOM JINTEPATYpPhI, & TAKXKE JIIOObIE JAPYrMe HOPMATHBHBIE TPaMMaTHKH
COBPEMEHHOI'0 aHTJIMICKOTO SI3bIKa.

[Ipennonaraercss Takke MpPEABAPUTEILHOE O3HAKOMIICHUE C TPaMMaTUYECKUM
MaTepuaIoM MPEACTOSIIECTO 3aJaHus W €ro YacTUYHOE BBINOJHEHHWE BO BpeMs
ayIUTOPHBIX 3aHATUN MOJ PYKOBOJCTBOM mpenoaaBareiis. [IodHOCTHIO BCe 3a1aHus
BBITIOJIHAIOTCSl CTYAE€HTAMU BO BHEAYAUTOPHOE BPEMSI B CAMOCTOSITEILHOM PEKHUME
MMOJATOTOBKH.

[Ipu pabore Ham wmaTepuasamMu IMOCOOUS CIEayeT YIeIsATh BHUMAaHHE
MPOU3HOIIEHNUIO HE3HAKOMBIX M TPYIAHBIX ISl MPOYTECHUS CJIOB, YTEHUIO TEKCTa
BCIIYX, HCHOJIL30BAHUIO TPAHCKPUIIIMOHHBIX CHUMBOJIOB: YMEHHIO
TpaHCKpUOUpOBaTh, T. €. IepelaBaTh 3Bydalllee CJIOBO C TIOMOIIBIO 3HAKOB
TPAHCKPUIIUK, C OJHOW CTOPOHBI, U C JPYroi, YMEHHUIO O3BYYUTh €r0 COIJIACHO
MPUBEIEHHON B (POHETUYECKOM YIPAKHEHUHU TPAHCKPHUIILIHH.

Pe3ynbTaThl BBIIOJIHEHUS 3aJaHU TTOCOOMST PUKCUPYIOTCS B paboueit TeTpaau
CTyJICHTa, BEJICHUE KOTOPOM pacCMaTpUBAETCS KaK BaXKHAsi YacTh TEKYIEeH pabOThI U
YUHUTHIBACTCSl MPU BBIBEJACHUU OLICHKU 3a CeMECTp M yueOHbIi ron. Perymnsipuas u
THIaTeIbHass paboTa CIOCOOCTBYET YCHEIIHOMY YCBOCHHIO MaTEpHalIOB MOCOOUS U
MOJATOTOBKE K BBIMOJHEHUIO 3aJlaHUM KOHTPOJHUPYIOIIETO XapakTepa, BKIIOYas
YCTHBIE  CJIOBapHbl€ 3a4€Thl M  MHUCBMEHHBIE TECTbl IO  MOPOUJIECHHOMY
rpaMMaTHYECKOMY MaTepuay.



PART I. FOUNDATIONS OF PHYSICS

Text 1. THE SCIENCE OF PHYSICS

Sugar, rubber, glass, silver, milk, wood and modeling clay are all common
substances. They are easy to tell apart and each one is useful in its own way. No one
would think of trying to make an ink-pot out of milk, or a candle out of sugar. No one
would make a bracelet out of modeling clay, a dinner plate out of silk. No one would
try to drink wood or build a fire with water, no one would make a baseball bat of
glass, or a baseball out of silver. Every substance has, what scientists call, properties
of its own. Yet, all substances are alike in one way. They all weigh something, and
they all take up room.

When scientists talk about all substances taken together, they use the word
matter. Every substance is a kind of matter. The science of physics is partly a study
of matter. It explains how water can evaporate and become a gas as well as how it
can freeze and become a solid. It explains why some substances are solids, why
others are liquids, and why still others are gases. It explains why butter melts more
easily than iron, and where a lump of sugar goes when it is put into hot coffee. It
explains why a tire is more likely to blow out on a hot day than on a cold one. It
explains many of the changes that go on around us.

But physics is also a study of energy — of light, heat, sound, electricity,
magnetism, of the energy of moving bodies, and of atomic energy. One of the
commonest of all questions is, "How does it work?" Many, many times we must go to
the science of physics to get the answer. And most of the answers have something to
do with energy. How does television work? How fast does sound travel? How can a
camera take a picture? What are cosmic rays? What are the problems in travelling
through outer space? How does an airplane fly? These are a few questions that the
science of physics answers.

Phonetics
I. Pronounce the following words according to the transcription.
glass [gla:s] - cTekio
rubber [ raba] - pe3una; kayuyk
clay [klei] - riuna
substance [ 'sabstans] - BelecTBo
weigh [wei]- BecuTh
matter [ ‘mets] - BemecTBo, MaTepUs
candle [kaendl] - cBeua
properties [ propatiz] - cBoiicTBa
evaporate, v [i'veepareit] - ucrapstb(cs)
freeze, v [fri:z] - 3amep3athb
liquid [ likwid] - »xwuaKocTh
solid [ "solid] - TBEpOE TENO
tire [tais] - mMHA, HOKpHIIIKA



gases [ ‘gesiz] - rassl
magnetism ['maegni tizm] - MarHeTH3M
cosmic [ kozmik] - kocMudeckuit

Comprehension Check

II. Answer the following questions.

1. Why is it impossible to make all things out of one and the same substance?
2. What is a common name for all substances?

3. What does physics explain while studying matter?

4. What else does physics study, apart from matter?

5. What questions connected with energy does the science of physics answer?

II1. Complete the following sentences.
1. Every substance is a kind of ...

2. Physics is a study of ...

3. Every substance has ...

4. Physics explains ...

5. Every substance is useful in ...

Vocabulary
IV. Match the following.
1. to have something to do with a) Opath B 1IEJIOM
2. to tell apart b) kocmoc
3. partly ) OBITh MTOXO0KUM
4. to take up room d) wactuuHo
5. to lump together €) UMEeTh OTHOIIICHHUE K
6. to be alike f) paznuuath
7. a kind of g) 3aHMMaTh MECTO B IIPOCTPAHCTBRE
8. likely h) pasHOBUIHOCTH
9. outer space 1) BEPOSITHBIM
Grammar

V. Fill in the gaps with appropriate prepositions.

1. All substances take ... room.

. Physics is a study ... matter.

. A lump of sugar dissolves when it is put ... hot tea.

. The explanations have something to do ... energy.

. All substances are easy to tell ...

. When water evaporates, it turns ... a gas.

. Physics explains many things that are happening ... us.
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VI. Give degrees of comparison of the following words (adjectives and
adverbs).

Easy, common, useful, energetic, fast, few, difficult, cold, many, little, hot,
light, slow, often, seldom, heavy, hard, soft, complicated, sharp, important, likely,
simple, early, busy, clever, narrow, able.

VII. Put the verbs in the following phrases in the Past and Future tense
forms.

. water freezes;

. the substance becomes a solid;
. butter melts;

. the substance weighs;

. a tire blows out;

. sugar dissolves;

. sound travels;

. an airplane flies;

. the light goes down;

10. water evaporates;

11. the liquid becomes a gas;

12. the substance turns into a solid.
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VIII. Put the following phrases in the Present, Past and Future Indefinite
Passive forms.

Model: the water (to be heated): a) is heated b) was heated c) will be heated

a b C
1. the solid (to be dissolved)

2. the liquid (to be frozen)

3. the metal (to be melted)

4. the picture (to be taken)

5. the problem (to be solved)

6. the phenomenon ( to be explained)
7. the fire (to be made)

8. magnetism (to be studied)

9. the question (to be raised)

10. the answer (to be given)

Translation
IX. Translate the following sentences into English making use of the text.
1. Kaxxmoe BemiecTBo mo-cBOeEMy IOJIe3HO.

2. Hukomy He mpuaET B TOJIOBY CJAENaTh CBEUY W3 caxapa WU OpacieT u3
MOJIEILHON TJINHBI.

3. Bce BemiecTBa CX0KH B OJHOM.




4. ®uzuka 0OBICHIET, KaK BOJa MCHApSETCs U CTAHOBUTCS Ta3oM M KakK OHa
3aMep3aeT U CTAHOBUTCS TBEPIBIM TEJIOM.

5. Mu1 oOpamaeMcs K (u3MKe, A7 TOro 4TOObl MOJYYUTh OTBETHI Ha BCE 3TU
BOITPOCBHL.

X. Translate the following sentences paying attention to the italicized
words (water, house, power, demand).

1. The water in the lake is said to have a healing effect.

2. These flowers should be watered once a week.

3. Large cities nowadays are confronted with the problem of kitchen, or
drinking water.

4. 1 think that soda water does not appease thirst, but only increases it.

5. Nowadays, people prefer drinking purified, or bottled water.

6. A lot of citizens now live in multistorey /ouses called highrises.

7. The building houses several exhibition halls.

8. The leading powers are responsible for keeping peace in the world.

9. The Soviet scientists did all within their power to create an atomic bomb as
soon as possible.

10. Several power plants were built on the Volga and other big rivers of the
country.

11. Many regions are provided with electricity generated at nuclear power
Stations, or plants.

12. The bill adopted by the British Parliament limited the power of the King.

13. Physics deals with such notions as force, work, energy and power.

14. There is an increasing demand for physicists, mathematicians, engineers
and IT specialists in Russia as well as in the whole world now.

15. The work of a computer specialist is very demanding.

16. Our dean demands that all students should be present at the meeting.

17. The problems of demand and supply are studied in Economics.

Revision
XI. Fill in the blanks choosing the corresponding pronoun: you/ yours,
their/ theirs, my/ mine, our/ours, her/hers, his.
1. He broke my pen but gave me ...
. Tell him not to forget ... ticket; she mustn't forget ... either.
. He has lost ... book; perhaps, you can lend him ...?
. Let them have your dictionary: they have left ... at home.
. These seats are not ..., they are ... .
. My luggage is heavier than ... .
. We must get our bags. Here is your bag. And where is ...?
. We've taken our books; has she taken ... ?
. Here are our essays. This is your exercise- book and that is ... .
10. I can't find my pencils. Has Alex found ..
11. This is my sister's jacket. The hat is ..., too.
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12. I haven't written my report yet. And is ... ready?
13. This isn't my pencil; ... is blue.

Text 2. ELECTRICITY — SOUND AND LIGHT

Flip a switch and a light goes on. It's simple, right? Wrong! Every time you flip
a light switch, you make billions of little electrons go to work for you. Uncountable
hours of work have gone into providing you with the electricity you need to turn that
light on. Without electricity, you wouldn't have telephones, television, video games,
and many other things you use every day.

What is Electricity?

Have you ever got a shock when you touched a doorknob, or seen sparks fly
when you combed your hair? That's electricity. Electricity is a type of energy that
gives things the power to work. This energy comes from electrons. Scientists have
learned how to use electrons to produce electricity.

How Does It Work?

It takes billions of electrons to make electricity operate. Electrons move
through an electric wire in much the same way water moves through a garden hose.
Turning on the faucet pushes the water through the hose. Pushing electrons makes
electricity move through the wire. The machine that pushes the electrons through the
wire is called a generator. The wire from the generator goes to your home and into a
control center, which is either a fuse box or a circuit breaker. The fuse box controls
how much electricity you use. If you try to use too much, you will "blow a fuse," and
the electricity from that fuse will be cut off. A circuit breaker works differently from
a fuse box. A circuit breaker does not let you use too much electricity. It cuts off the
flow before there's an overload. If you did not have a fuse box or a circuit breaker,
your electric wires could overheat and start a fire! From the fuse box or the circuit
breaker, the wires go inside your walls to light switches and sockets. Turning on the
light switch lets the electricity flow to the light, and the light goes on. When you put a
plug into a socket, electricity comes to the socket. But it doesn't flow into the lamp
until the switch is turned on.

How Can We Use It?

Besides turning on lights, we can use electricity to carry sound. Sound is made
by vibrations called sound waves. In a telephone, electricity picks up the sound waves
from the speaker on one end and carries them to the receiver on the other end. The
electricity moves so fast that you can hardly notice the time it takes to travel from one
place to another. When you turn on your TV, you get both light and sound. Again, it
is electricity that makes this possible, allowing you to see and hear your favourite
shows!

What Does It Do?

Electricity makes so many things possible. Most of our food comes from farms
that use machinery that runs on electricity. Most of our clothes are made in factories
that need electricity to operate. It is hard to imagine what our lives would be like
without electricity. Scientists have worked for hundreds of years to bring electricity

11



to us, and are still working to find new and better ways to produce the electricity that
makes so many things happen.

Phonetics

I. Pronounce the following words according to the transcription.
electricity [i lek trisiti] - aeKTpU4YECTBO

electron [i’lek tron] - 31eKTpoH

comb [kaum] - pacuécka

through [oru:] - uepes, mo

circuit [ ‘sa:kit] - 1emns

generator [ ‘d3ena reita] - reHepaTop

vibration [vai’breifn] - kone6anue

machinery [ma’fi:nari] - MalinHHOE 000pPYOBaHHE
scientist [ ‘saiantist] - yu€HBbIi

Comprehension Check

II. Answer these questions:

. What is the most general definition of electricity?

. What does it take to make electricity operate?

. Where does energy come from?

. What is a generator?

. What could happen if you did not have a fuse box or a circuit breaker in your

A W =

home?

6. What can electricity do besides turning on lights?

7. How is sound made?

9. What does electricity do in a telephone?

10. What is the role of electricity in our day-to-day life?

11. Why are scientists still working to find new and better ways to produce
electricity?

II1. Complete the following sentences.

1. Without electricity, you wouldn't have ...

2. Electricity is a type of energy ...

3. The energy comes from ...

4. Scientists have learnt how to use electrons ...

5. It takes billions of electrons ...

6. The machine that pushes the electrons through the wire ...
7. Besides turning on lights, we can use electricity ...
8. It 1s hard to imagine ...

9. When you turn on your TV, you get ..

10. Scientists have worked for hundreds of years ..

12



Vocabulary

IV. Match the following.

1. a fuse box

2. a circuit breaker
3.wires

4. 1t takes

. the same

. hose

. to cut off

. plug

9. socket

10. to blow a fuse
11. light switch
12. to run on electricity
13. overload

14. to overheat

0 3 O\ D

a) caenaTh KOPOTKOE 3aMbIKaHHE
b) Takoii xe

C) IUTaHT

d) pozetka

€) ITercenbHas BUIKa

f) mpoBoza

€) BBIKJIIOYATEIh

h) npepbiBatTh

1) Tpedyercs

) meperpyska

k) meperperbcs

1) paboTaTh Ha IEKTPUUECTBE
m) pacrpeaenuTeNbHbIN mKad ¢
PEIOXPAHUTEIIIMU

N) aBTOMAaTUYECKUI BBIKIIFOUATENb

V. Say if the word is a noun, a verb, an adjective or an adverb.

Operation, uncountable, production, generate, vibrate, electrical, differently,
electronic, measurement, finally, frictional, acquaintance, automatic, possibility,
explanation, hardly, calculate, appliance, scientist, evaporation, closely, portable,
positive, strength, innovation, truly, voltage, proportionality, easily, conservation.

Grammar

VL. Fill in the blanks with appropriate prepositions.
. Farms use machinery that runs ... electricity.
. Sound is made ... vibrations called sound waves.
. Electrons move ... an electric wire like water moves ... a garden hose.

. Factories are in need ... electricity to operate.

1
2
3
4. Electricity flows ... the lamp when the light switch is turned ...
5
6

. It is hard to notice the time it takes electricity to travel ... one place ...

another.

7. Electricity comes ... the socket when you put a plug ... it.

8. Most ... our food comes ... farms that use electricity.

9. Most ... our clothes are made ... factories that run ... electricity.
10. It is hard to imagine our life ... electricity.

Translation

VII. Translate from Russian into English.

1. TpebOyroTcs MUIUITMOHBI

QJICKTPHUYICCTBO pa6OTaTB.

QJICKTPOHOB, JII TOTO yTOOBI  3aCTaBUTH

2. Hasxkmu Ha BBIKITIOYATEIIb U CBET 3aropuTcs.
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3. be3 snektpuuectBa y Hac He ObUIO Obl MHOTHX BEIEH, KOTOPBIC MBI
HCTIOJIb3YEM B CBOEW MOBCEAHEBHOW KU3HU.

4. Ecnu BBl MOMNBITAETECh UCIIOIB30BATh CIUIIKOM MHOTO JICKTPUYECTBA, BBI
YCTPOUTE KOPOTKOE 3aMbIKaHUE.

5. be3 aTux ycTpoNCTB MpOBOJIa MOTJIM OBI TIEPErPeThCsl U BHI3BATH MOXKAP.

6. DIEKTPUYECTBO UCIIOIB3YETCS TAKXKE JIJIS TTepelau 3BYyKa.

7. Korna BbI BKJIIOUAETE TEIEBU30P, BBl BUAUTE CBET U CJIBIIITUTE 3BYK.

8. B TenedoHe 3BYKOBBIE BOJHBI MEPEAAIOTCS OT TOBOPSIIETO JO aapecaTa ¢
MTOMOIIIBIO PJIEKTPUUECTBA.

9. IMEHHO 2JICKTPUYECTBO MO3BOJSIET HAM CMOTPETh M CIIYIIATh JIOOUMBIC
MIPOTPaMMBL.

10. CoBpemeHHasi ku3Hb OblIa Obl HEBO3MOXKHA, €CIM Obl y HAac HE ObLIO
AIIEKTPUYECTBA.

Revision
VIII. Fill in the blanks with reflexive pronouns (myself, himself, herself,
etc.).
. ITwill ask him ... .
. She will answer the letter .... .
. We'll find it ....
. Did you invite him ...?
.He wants to do it ... .
. They told me the news ... .
. He defended ... bravely.
. She hurt ... .
9. Be careful! Don't cut ... .
10. I saw it ... .
11. Yousaid it ... .
12. I ask nothing for ... .
13. Don't hurt ... , Mary!
14. He bought ... a new coat.
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IX. Write the plural forms of the following words.

Inch, box, key, army, hero, cargo, tomato, piano, photo, leaf, knife, wolf, chief,
roof, handkerchief, safe, fish, datum, phenomenon, penny, passer-by, mother-in-law,
housewife, postman, hotel-keeper.

X. Fill in the blanks with the articles (definite, indefinite, zero article).
1. Give me a list of ... students, please.

2. When the ambulance arrived, ... wounded were taken to the hospital.
3. ... African elephant is taller than the Indian.

4. Our planet is millions of kilometers from ... Sun.

5. Don't write in ... red biro!

6. We know that ... water is necessary for life.
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7. It i1s known that ... salt can be obtained from sea water.

8. He said that ... water in that river was always cold.

9. It should be kept in mind that ... water from a well is always cold.
10. I like ... music of this ballet.

11. He is quite ... old man.

12. What ... interesting book!

13. It is rather ... complicated question.

14. All ... students of our group attended the meeting.

Text 3. ELECTRICITY - Discovery and Terms

Electricity has been known since the days of ancient Greece. The word
electricity comes from the Greek word for amber. The Greeks discovered that if a
piece of amber was rubbed with fur, it would pick up bits of straw or other light-
weight materials. Later, scientists discovered that other materials would act like
amber. They could be given charges of electricity. Charges of this kind are called
charges of frictional, or static, electricity. They are not very useful.

In 1800, an Italian scientist named Volta found a way of getting an electric
current. He invented an electric cell. But electricity became truly useful after Michael
Faraday invented a machine to push electrons on their way. A machine which
furnishes a current of electricity is called a generator. Today we use both cells and
generators.

A battery is made up of two or more electric cells joined together. We use
batteries in such things as portable radios, flashlights, electric games, and
automobiles. The current which comes to our houses, stores and offices and lights our
streets comes from generators.

In buying and using electrical appliances there are some terms everyone needs
to know. Volt is one. Ampere is another. Watt is a third. The push that forces a current
through a circuit is measured in volts. A volt is a measure of electrical force. Most
household appliances are built for a voltage of either 127 or 220.

An ampere is a measure of the strength of a current. Electric lamp bulbs are
marked in watts. A watt is a measure of electrical power. A kilowatt is 1,000 watts.

Phonetics

I. Pronounce the following words according to the transcription.
Volta [ 'voulta] - Bonbra

Faraday [ faerader] - ®apanei

amber [‘@mber] - sHTApBH

frictional [ ‘frikfonal] - GpUKIMOHHBI, ONPEICIIAEMbIi TPEHUEM
static [’statik] - craTmaeckuit

current [ 'karant] - aneKTprUYECKUil TOK

volt [vault] - BonbT

ampere [‘@&m pes] - ammep

watt [wot] - BaTT

voltage [ 'vaultidz] - HanpsDKEHKE
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appliance [2" plaians] - mpubop
measure [ ‘me3s] - Mepa
kilowatt [ kilo wot] - KUJIOBaTT

Comprehension Check
II. Answer the following questions.

NN kW=

. How long has humanity been acquainted with electricity?
. What is the origin of the word electricity?

. What did the Greeks discover?

. When was an electric current discovered?

. When did electricity become truly useful?

. How are batteries and generators used?

7.

What scientific terms are to be known in dealing with the use of electric

appliances?

Vocabulary
II1. Complete the following sentences using the words given below.

a) volts c) watts
b) ampere d) battery

e) generator

1.
2.
3.
4.
5.

A machine that furnishes a current of electricity is called ...

A ... is made up of two or more electric cells joined together.
The push that forces a current through a circuit is measured in ...
... 1s a measure of the strength of a current.

Electric lamp bulbs are marked in ...

Grammar
IV. Turn Active into Passive.
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. The Italian scientist Volta invented an electric cell.

. Michael Faraday invented a machine to push electrons on their way.

. We mark electric lamp bulbs in watts.

. We use batteries in flashlights and automobiles.

. We light our houses and streets by the current which comes from generators.
. Today, we use both cells and generators.

. People have known electricity since ancient times.
8.

If you rub a piece of amber with fur, it will pick up bits of light-weight

materials.
9. Volta found a way of getting an electric current.

V. Put questions to the following sentences.

1.

Now we know the mechanism by which bodies become electrified by

friction. (General question, disjunctive question)
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2. The modern theory of electrification is based on the principle that all
substances are made of atoms and molecules. (Special question, disjunctive question)

3. Each atom contains a nucleus having a known amount of positive charge.
(General question, special question, disjunctive question)

4. This positive charge is due to the presence in the nucleus of a certain number
of protons. (Special question, disjunctive question)

5. All protons are alike and have the same mass and positive charge. (General
question, alternative question)

6. Around every atomic nucleus there are some negatively charged particles
called electrons. (General question, disjunctive question)

7. When an electron current is sent through a wire, heat is generated and the
temperature of the wire rises. (Special questions, general question)

8. James Joule was the first to determine the proportionality factor. (General
question, special question)

9. Joule's law is another aspect of the law of conservation of energy. (General
question, disjunctive question)

VL. Fill in the blanks with appropriate articles.

1. Since ... heat is a form of energy, Joule's law pertains to the law of
conservation of energy.

2. The students were to calculate ... heat generated in an electric circuit.

3. The value varies considerably from ... atom to .. atom and from ... substance
to ... substance.

4. This is what happens when ... amber is rubbed with ... fur.

5. The effect depends on ... number of factors.

6. According to ... Pauli principle, only a limited number of particles follows
the same orbit.

7. Franklin was the first to show that lightning is ... discharge of electricity
through the air.

8. The discovery of the electron was ... outstanding event in the history of
science.

9. The electrons bombarded ... target placed in front of the screen.

10. The ionization of the atom resulted in ... production of a positive ion and
another electron.

11. When ionization takes place, there is ... increase in the current.

12. Mendeleyev placed elements with similar properties in ... same vertical
column.

13. The vacant spaces in ... periodic table have now all been filled.

14. Some elements were discovered as a result of ... advances made in the field
of nuclear physics.
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Translation

VII. Translate the following sentences paying attention to Passive
Constructions with Modal Verbs.

1. Papers on this subject can be found in a number of foreign magazines.

2. The biographies of remarkable scientists are full of examples that should be
followed by all young researchers.

3. The great Russian scholar Lomonosov may be called the founder of higher
education in Russia.

4. Many complicated tasks can be solved only by highly qualified specialists.

5. Programs must be compiled thoroughly and with great attention to detail.

6. The requirements must be met by all means.

7. There 1s no denying the fact that health ought to be taken great care of.

8. The course paper projects are to be given in at the end of the term.

9. The experiment should be completed next week.

Revision

VIII. Translate the following sentences into Russian paying attention to
the italicized pronouns.

1. Will you give me another book? I don't like this one.

2. This book is mine, and that one is yours.

3. That is what she said.

4. The price of tin is higher than that of copper.

5. At our factory, there are a few machines similar to those described in this
magazine.

6. Such was the agreement between the two parties.

7. Which do you prefer to learn: French or English?

8. He came to see me off, which was very kind of him.

9. I had the same difficulty as you had.

10. Here are some books. Which ones would you like?

IX. Until or Unless?

1. I'll stay here ... he comes.

2. T'll go there ... it rains.

3. There's no point in photocopying sheets ... you are going to work away from
the library.

4. The students won't be admitted to the examination ... they do the written part
of the test.

5. He won't pass the exam ... he works hard.

6. She won't talk to him ... he explains his behaviour and apologizes to her.

7. ... she works harder, she is not going to improve her mark in English.

8. I wouldn't eat fish ... I was extremely hungry.

9. Don't tell your parents about it ... they ask you.

10. We'll be late for the concert ... we hurry.

11. Wait ... I phone you.
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12. I'm not going to the party ... you go, too.

13. The dog won't attack you ... you move.

14. You'll not be allowed into the club ... you are a member.
15. He won't go there ... he is invited.

16. He won't finish his work in time ... he works at weekends.
17. Let us wait ... the rain stops.

18. He lay ... he did not feel the pain any longer.

19. I'll stay at the University ... my friend has been examined.

Text 4. MOTION

Force is a push or a pull which affects the motion of matter. Like energy, force
cannot be weighed and does not take up space. However, force acts on matter to
produce or prevent motion in a given direction. Although we cannot actually see
force, we know it is present by the way it affects the movement of matter.

Does force always produce motion? In trying to lift a heavy object, it is
possible to exert a great deal of force without moving the object. Thus, all motion is
caused by force, but force does not always produce motion.

When you pick up a book or throw a ball, you are using force to put the objects
in motion. You may already know that energy is needed to produce motion in matter.
Therefore, the force you exert in moving an object is actually produced by your
muscles. When you ride in an automobile, you know that force is needed to move the
car.

Force is also needed to slow down or stop the motion of an object. When you
catch a ball, you use force to stop the motion of the ball. When you use the brake on a
bicycle, you are using force to slow it down. To affect motion, force always requires
some form of energy, such as mechanical, electrical, chemical, nuclear or heat
energy.

We know that gravity attracts all matter toward the centre of the Earth. Since a
falling object is in motion, the attraction of gravity is a force that produces this
motion in matter. We also know that the pull of gravity, commonly measured as the
weight of an object, is greater on objects having more mass than on less massive
objects. Does this difference in the pull of gravity affect the rate of speed with which
an object falls?

Careful experiments have shown that the speed with which an object falls from
a given height is the same regardless of mass. That is, a heavy object falls at the same
rate of speed as a light object. Of course, if you drop a feather and a coin from the
same height, the coin strikes the ground first. The feather falls more slowly only
because it has a larger surface area. It is held back by the amount of air that must be
pushed aside to let it fall. This air friction opposes the motion of the feather. If a
feather and a coin are placed in a tube and all the air is pumped out, you would
discover that both objects fall at the same rate of speed.

There are forces which can overcome the force of gravity. An airplane rises
above the ground because the forces acting on its wings lift it off the ground. A
helicopter can come to a stop in the air because it is supported by the forces acting on
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its rotating wing. Rockets and spaceships can escape the Earth's gravitational pull
when upward forces are produced that overcome their weights.

Scientists know that gravity is responsible for holding together our solar
system and the entire Universe. Isaac Newton realized that every object on the Earth
and in space exerts a force of attraction on every other object, regardless of mass.
This force of attraction is known as the law of universal gravitation.

Phonetics

I. Pronounce the following words according to the transcription.
Isaak Newton [ "aizok ‘nju:ten] - Ucaak HeroToH
motion [ ‘maufon] - nBIKEHHUE

affect, v [o'fekt] - Bo3aelicTBOBaTh

prevent, v [pri'vent] - IpensITCTBOBATH

exert, v [ig'za:t] - mpuiaraTh (CHITY)

gravity [ ‘greeviti] - cuna TskecTu

require, v [ri’kwaia] - TpeOOBaTh

experiment [iks periment] - SKCLIEPUMEHT
helicopter [ ‘heli kopta] - BepTONET

rotate, v [ rou teit] - BpamaTh(cs)

Universe [ ju:ni va:s] - BcelleHHas

universal [ ju:ni’va:sal] - BceMupHOE (TATOTEHUE)

Comprehension Check

II. Answer the following questions.

1. What is force?

2. How does force affect motion?

3. How do we feel the presence of force?

4. Does force always produce motion?

5. What is needed to produce motion?

6. What kinds of energy are required to affect motion?
7. What is the pull of gravity determined by?

8. Does the speed of a falling object depend on its mass?
9. Is it possible to overcome the force of gravity?

10. What is the essence of the law of universal gravitation?

II1. Say if it is true (7) or false (F).

. All forces produce motion.

. Force cannot be weighed or seen.

. Force is needed to stop the motion.

. Force does not require energy.

. The speed with which an object falls depends on its mass.

. It is impossible to overcome the force of gravity.

. Every object exerts a force of attraction on every other object.

NN RN
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Vocabulary

IV. Match the following.

. force of attraction
. to affect

. to cause

. to produce

. to attract

. regardless of
. to overcome

. to escape

9. entire

10. careful

11. rate

12. to hold back

[c BN B RRU R SRS B

a) IPOU3BOIUTh
b) Bech, 1embIi

C) HE3aBHCHUMO OT
d) BeI3BIBaTH

€) YAEepKUBAThH

f) mpuTsaruBaTh
g) peo0JIeBaTh
h) cooTHOMIEHNE
1) u30exath

J) cuiia NPUTSKEHUS
k) B1usTH

1) TIHaTebHBIN

Grammar
V. Put the adjective or adverb in the correct form.
1. A feather has (large) surface area than a coin.
2. The pull of gravity is greater on objects having (much) weight than on objects
which are (little) heavy.
. A coin falls (fasf) than a feather.
. You need (great) force to lift a heavy object than a light one.
. The air friction caused by the fall of the feather is (big) than that caused by a coin.
. Large objects such as the Earth, have (strong) pull than small ones.
. The gravitational pull of a small object is (weak) than the pull of the Earth.
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VL. Participle or Gerund?

. The forces acting on the airplane's wings lift it off the ground.
. Gravity is responsible for holding together our solar system.
. In trying to lift a heavy object, we exert a great deal of force.

. Since a falling object is in motion, the attraction of gravity is a force that produces
this motion in matter.
5. The pull of gravity, commonly measured as the weight of an object, is greater on
objects having more mass than on less massive objects.
6. The speed with which an object falls from a given height is the same regardless of
mass.
7. A push or a pull affecting the motion of matter is known as force.
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VII. Fill in the gaps with appropriate prepositions: in, off, round, back,
away, into, by, towards, on, of.

Gravitation is a very important force ... the universe. According to the law ...
gravitation, which was discovered ... Newton, everything in the universe attracts
everything else ... itself.
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Why does the Earth always move ... the Sun, and not fly ... ... cold space? The
Sun's gravitation gives the answer. The Earth always tries to move ... ... a straight
line, but the Sun always pulls it ... . So, it continues ... its journey ... the Sun.

Translation

VIII. Translate the following sentences into English.
1. Cuity Henb3s B3BECHUTh, U OHA HE 3aHUMAET MECTa B MIPOCTPAHCTRBE.
2. Beskoe ABUKEHUE BBI3BIBACTCS CHIION, HO CHJIa HE BCET/Ia MTPOU3BOIUT JBUKCHHE.
2. JIns Toro 4ToOBI 3aMEITTUTh WU IPEKPATUTH IBHKEHUE 00BbEKTa, TpeOyeTcs cua.
3. HaM wu3BecTHbI Takue BHUIbI SHEPrUU, KaK MEXaHUUYECKas, JJICKTpUYECKas,
XUMUYECKas, siiepHas U TeIIOBas.
4. Beskas MaTepus IPUTATUBACTCS K LIGHTPY 3€MITH.
5. CKopoCTh MaJicHUs TIPEIMETA HE 3aBUCUT OT €r0 MAacCHhl.
6. Tsxénple mpeaMeThl NaJal0T C TAKOM K€ CKOPOCTHIO, KaK JIETKHUE.
7. Tpenue o BO3AyX NPENSATCTBYET ABMKEHHUIO MEpa.
8. MoneTa 1 nepo najarT ¢ OJUHAKOBOM CKOPOCTHIO, €CIIM UX TIOMECTUTh B TPYOKY,
13 KOTOPOM BbhIKa4aH BECh BO3/YX.
9. merotcst cuitbl, CIOCOOHBIE MPEOI0JIETh CUITY IPUTSIKCHHUS.
10.ITputsi>kenune yaep KuBaeT OT paciajia Hally COJIHEUHYIO CUCTEMY U BCEJICHHYIO.

IX. Translate the following sentences paying attention to different
meanings of the italicized words (current, to provide, to take).
1. A way of getting an electric current was obtained in 1800.
2. Sometimes it is very difficult, if not impossible, to fight with the strong current.
3. Reading newspapers regularly, you will be able to know all current events.
4. The state is expected to provide equal opportunities for work and studies.
5. Disabled and old people must be provided for by the state.
6. A young specialist will be a success provided he has good knowledge of the
computer.
7. The scientists determined the conditions under which the splitting of atoms fook
place.
8. Engineers fook an active part in the creation of the first computers.
9. All people injured in the accident were taken to hospital.
10. It took people thousands of years to learn more about the nature of electricity and
magnetism.

Revision
X. Translate the sentences with the pronoun one/ones.
1. These boxes are too small: we need some bigger ones.
2. One must observe the existing traffic rules.
3. One can find lots of similar examples.
4. One should take into consideration that the given law does not hold for all
equations.
5. One should be careful when crossing the street.
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6. One never knows what his answer may be.

7. One must always keep one's word.

8. One needs as much information on the subject as possible.

9. The electronic computer is the one that can carry out several thousand arithmetical
operations in one second.

10. This method of investigation is the one which is much spoken about.

Text 5. ATOMS

All the millions of substances in the world are built of only about a hundred
simple substances. We call these simple substances elements. The very smallest bit of
an element is an atom. Iron, for instance, is one of the elements. The very smallest bit
of iron is an atom of iron.

Atoms are so tiny that it is hard to imagine how tiny they are. In a thimbleful of
air there are more atoms than you could count if you lived to be a million years old.
Of course, atoms are too small to be seen even with powerful microscopes. We know
about them only from the way they act.

There can be millions of different substances because atoms of different kinds
can join together in different ways. Atoms of oxygen and atoms of hydrogen, for
instance, can join to form water. They can join in different proportions to form
hydrogen peroxide.

Atoms are so small that it is almost unbelievable that anything could be
smaller. But atoms are made up of even smaller particles. Every atom has a centre, or
nucleus. The nucleus of an atom always has in it one or more particles called protons.
In the case of every element except hydrogen it has particles called neutrons in it, too.
Travelling around the nucleus there are one or more tiny particles called electrons.

The atoms of a few rare elements gradually break down by themselves. They
shoot out some of the particles they are made of. As they do, they give off energy,
mostly in the form of heat and light. These elements, we say, are radioactive. Radium
is one of them. Uranium is another.

Several decades ago scientists found a way of splitting atoms artificially and
making them give off energy. They used machines called atom-smashers to hurl parts
of atoms against the nucleus of an atom with so much force that it would split the
nucleus. The splitting of atoms is called atomic fission.

After they found out how an atom can be split, scientists found out how to use
the splitting of one atom to set off the splitting of other atoms. They discovered, in
other words, how to bring about a chain reaction.

In atomic fission, it is the nucleus that is split. For this reason, atomic energy is
often called nuclear energy. Now scientists have found how to control the splitting of
atoms. They have worked out ways of making atomic fission supply a steady amount
of energy and serve mankind. So, nuclear power stations, or plants, use atomic energy
to generate electricity for peaceful aims.
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Phonetics

I. Pronounce the following words according to the transcription.
element [ “elimont] - anmement

iron [‘aian] - xene3o

tiny [ "taini] - o4eHb MaICHbKHUIl, KPOIICUHBIH
particle [ ‘pa:tikl] - yactua

nucleus [ nju:klias] - sapo

proton [ ‘prou,ton] - mpoToH

hydrogen [ "haidradzan] - Bogopoa

neutron [ ‘nju: tron] - HEUTPOH

radium [ ‘reidjom] - paanit

uranium [ju'reinjom] - ypaH

fission [ fifon] - ssmepHbIi pacnan

Vocabulary
I1. Match the following terms with their definitions.
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. atomic fission
. chain reaction
. atom-smasher
. proton

. element a) a part of the nucleus

. atom b) an element that gives off energy
. nucleus ¢) a simple substance

. electron d) the smallest bit of an element

. uranium e) the centre of an atom

f) a tiny particle travelling around the
nucleus

g) the splitting of atoms

h) the splitting of one atom followed by

the splitting of other atoms
1) a machine used for splitting the
nucleus

Comprehension Check

II1. Complete the following sentences using the words from the text.
. Radium and uranium are rare elements that ...

. Atoms are too small to be seen even ...

. Atoms of different kinds can join together in ...
. Atoms consist of ...

. The nucleus of an atom is comprised by ...

. Atoms are split artificially to give ...

. It took scientists long to learn to split ...

. They discovered how to bring about ...

. Nuclear power plants use ...
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IV. Ask your group mate:
1. what atoms are made up of;
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. how electrons are defined

. what he/she knows about the size and structure of an atom;

. why certain elements are called radioactive;

. if scientists have found out how an atom can be split;

. if he/she can say what happens in a chain reaction;

. if he/she knows what the machine used to split the nucleus is called;

. if he/she can explain why atomic energy is often called nuclear energy;
. how atomic energy can serve peaceful aims.
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Grammar

V. Turn Present Simple Passive into Past Simple Passive.

1. A new substance is formed at this temperature.

2. The rays are absorbed by lead.

3. These heavy particles are charged positively.

4. Only glass tubes are used in this experiment.

5. Alpha particles are deflected when they go through a substance.
6. A beam of particles is directed towards a thin foil.

7. A long slit is made in a block of silver.

8. The rays are absorbed in the air.

9. The air is pumped into the chamber.

10. The fluorescent screen is struck by alpha, beta and gamma particles.

VI. Turn Past Simple Passive into Future Simple Passive.

For this experiment, a lightproof box was used. A photographic plate was
placed at the bottom of it. A piece of aluminium was used. It was placed between the
crystals and the photographic plate. The silhouettes of the crystals were seen on the
photographic plate. But they were less intensive than in the previous experiment
because some of the radiation was absorbed by the aluminium.

Translation

VII. Translate the following sentences into Russian paying attention to the
italicized words (the Complex Subject structures).
1. The age of the Earth is assumed to be equal to three billion years.
2. Cosmic rays are considered to be highly energetic nuclei originating outside the
atmosphere.
3. The equipment is expected to consist of automatically operated photographic
plates.
4. W. Heisenberg is known to be one of the founders of quantum mechanics.
5. Electric forces are found to be much weaker than the nuclear ones.
6. These forces are said to act over extremely short distances.
7. Atoms are known to consist of protons and neutrons.
8. The forces inside a nucleus are supposed to run to many million electron volts.
9. The Geiger counter method is believed to be appropriate in determining the total
charge.
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10. The atoms seem to stick to one another in some such way as two magnets do.
11. Solar flares appear to accelerate particles to high speeds.
12. The Sun did not prove to be a major source of cosmic rays.

Revision

VIII. Translate the following sentences into Russian focusing on indefinite
pronouns.
1. I've read it in some book.
2. They wanted to get some samples, and we sent them some.
3. There were some fifty people there.
4. You may come at any time that is convenient for you.
5. Anybody can do it.
6. Some teenagers have serious behaviour problems.
7. It was in some newspaper.
8. There must be some mistake.
9. Some man phoned the police and told them about the burglary.
10. Some children are very resourceful.

IX. Translate the sentences with the structure there + to be.

1. There will be an interesting lecture at the University tomorrow.
2. There are different approaches to the solution of the problem.
3. There was an interesting students' scientific conference at our department
yesterday.
4. There will be a seminar on information security at our Institute next week.
5. There is a distinction between these two phenomena.
6. There are two categories of software programs.
7. There were several periods in the history of computer development.
8. There is a difference between computers and calculators.
9. There are different opinions about the future of the research in the field of artificial
intelligence.
10. There were serious reasons for Einstein to abandon his country in the 1930s, first
for Britain, and then for America.

Text 6. RADIANT ENERGY

For many years, men used light and heat energy from the Sun and from fires,
but they did not understand the nature of light and heat until quite recently. Near the
end of the 19th century, scientists began to think of light as waves travelling through
space, somewhat the way that waves move over water.

As the problem was explored, it seemed that there should be other forms of
energy which travel in the same way that light does. This study led to the discovery
of radio waves which are somewhat like light waves. They both travel at the same
speed and go out in all directions, or radiate, from one spot. They are called radiant
energy.

26



Radiant energy waves, though often explained by comparing them with water
waves, or sound waves, are unlike anything else in the Universe. Water waves occur
in water. Sound waves occur in the air, or other material. But radiant energy waves
need no material to carry them from place to place. This seemed so unbelievable to
scientists that for years they pretended that space was filled with a substance called
ether, through which light, radio and other waves of radiant energy travelled.

The number of waves which are passing a given point in a second is the
frequency. In sound, we know that the greater the frequency, the higher the pitch that
we hear. Experiment shows that the short, high-frequency light waves are seen as
violet in colour, while the longer, low-frequency waves are seen as red in colour.
Some radiant energy waves, such as X-rays, are so short and have so high a
frequency that they cannot be seen at all. Others, such as radio waves, are so long and
have so low a frequency that you do not know they are present. Scientists learn about
them only by experimenting and using sensitive instruments.

It 1s known that a current in a wire produces a magnetic field about it. If the
current goes back and forth, or oscillates, a wave is set up which moves through
space with the speed of light. These are radio waves. They have all the properties of
other waves of radiant energy.

Radio broadcasting stations, television studios, radar sets, and signals from
satellites all depend upon radiant energy waves for their operation.

Phonetics

I. Pronounce the following words according to the transcription.
radiant [ ‘reidjont] - syurcThIit

explore, v [iks'plo:] - uccnenoBars, n3y4yarh

radiate [ reidi eit] - n3nyuaTs

occur, v [a'ka:]| - ciyyaThest, HPOUCXOANUTH, HAOIIOAATHCS
ether [i:03] - aup

frequency [ ‘fri:kwansi] - vactora

oscillate, v [ "osileit] - xonebarbcs

broadcasting [ ‘bro:d ka:stip] - TpaHcsIIMS

studio [ 'stju:disau] - 30. Tenectyaus

satellite [ "seeti lait] - cryTHHK

upon [a'pon] - 30. OT (3asucum om)

Comprehension Check

II. Answer the following questions.

1. Did people understand the nature of heat and light when they used them in
the past?

2. What study led to the discovery of radio waves?

3. What are radio waves like?

4. What were radio and light waves called?

5. What substance was called ether?
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6. What is frequency?

7.
8.
9.

When are light waves seen as violet and when are they seen as red in colour?
Why cannot X-rays be seen?
Can radio waves be seen?

10. When do radio waves appear?
11. How is radiant energy used?

II1. Say if it is true (7) or false (F).

1. In the past, men used energy from the Sun and from fires.
2. Radiant energy waves are different from anything else in the world.
3. Radiant energy waves need ether to travel through.
4. In sound, the greater the frequency, the lower the pitch that we hear.
5. X-rays are a kind of radiant energy waves.
6. Neither X-rays nor radio waves can be seen.
7. Radio waves move through space with the speed of light.
8. Radio broadcasting stations operate on radiant energy waves.
Vocabulary
IV. Match the following.
1. high-frequency waves a) pacXOJUTHCS PaJHAIIbHO OT LIEHTPa
2. sensitive instruments b) BEICOKOYACTOTHBIEC BOJIHBI
3. to radiate C) TOYHBIN IPUOOP
4. radar sets d) HabGmronarbes
5. speed €) paJluoJI0OKaATOP
6. to occur f) ckopocTh
7. unbelievable g) BbICOTa 3BYyKa
8. pitch h) HeBeposITHO
9. current 1) IpOBOJT
10. properties ) DIEKTPUUYECKHUI TOK
11. wire k) cBoiicTBa

V. Find synonymous expressions in the text to the following words and
word-combinations.

1

(e BN B o)UY, I SR US I \O)]

. to go out in all directions from one spot

. to oscillate

. to go through ether

. precision instruments

. invisible (waves)

. to study a problem

. to be different from anything else in the Universe

. to generate a magnetic field
0.

to need radiant energy for its operation

10. a wave 1s created
11. to go to and fro
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12. to apply precision instruments

13. water waves are formed in water
14. a wave goes through space

15. to require no material to go through

VI. Match the antonyms.

1. high a) unlike

2. visible b) low

3. like ¢) invisible

4. length d) to destroy

5. plausible e) under

6. to set up f) shortness

7. over g) unbelievable
8. to move h) cold

9. heat 1) slow

10. for a short time j) to stay

11. speedy k) for years

12. to begin 1) to be independent of
13. free of m) full of

14. to depend on smth. n) to end

VII. Give nouns corresponding to the following verbs.
To bombard, to suggest, to occur, to vary, to apply, to disintegrate, to weigh, to
concentrate, to charge, to explain, to compare, to produce, to depend, to experiment.

Grammar

VIII. Change the following sentences:

a) from Active into Passive
1. The researchers will carry out the experiment with the use of sensitive instruments.
2. The teacher will check our written papers next week.
3. Our physicists explore many important problems.
4. The students translated the text without a dictionary.
5. Lomonosov established the first chemical laboratory at the Russian Academy of
Sciences in 1745.

b) from Passive into Active
1. The discovery was made by the scientist several years ago.
2. Engineering, physics, mechanics and mathematics are studied by the students of
Technical Universities.
3. Four exams will be taken by the students at the end of the academic year.
4. A complicated task was done by our group during the laboratory work.
5. A course of lectures on instrument making has been delivered by our dean.
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Translation
IX. Read and translate the text without a dictionary (some of the words are
given below).

THE ELECTROMAGNETIC SPECTRUM

Different forms of energy spread across a range called the electromagnetic
spectrum. Energy forms in this spectrum have both electrical and magnetic
characteristics. They travel as electromagnetic waves. All waves have wavelength
and frequency. A wave has an uppermost crest and a bottommost trough.

Wavelength is the distance between the crest of one wave and the next (or
between the trough of one wave and the next). Wavelength may be expressed in
millimicrones.

Frequency is the number of waves that pass a given point in a given time.
Frequency is expressed in hertz, or cycles per second. An inverse relationship exists
in the electromagnetic spectrum. As the wavelengths of energy forms grow longer,
their frequencies diminish.

Gamma rays have the shortest wavelengths and the highest frequencies; long
radio waves have the longest wavelengths and the lowest frequencies. We can
directly sense only a small portion of the electromagnetic spectrum. We can see
visible light and feel the heat of infrared rays. Other forms require instruments that
convert the energy into perceptible forms, such as gamma ray counters or radio
receivers.

Words
crest — MakCUMyM (3]1. aMIUTUTY/IbI)
trough — MUHUMYM (3]1. AMIUTUTY/IbI)
inverse — oOpaTHBIN
diminish, v - ymenbmaTh
perceptible — BocmpuHUMAaEeMBbIii
counter - CYCTIUK

Revision

X. Insert prepositions where necessary.
1. I have no objection ... that.

. It doesn't depend ... me.

. He was surprised ... it.

.Iam angry ... him.

. She entered ... the hall.

. We reached ... the village at night.
. Wait ... me.

. He followed ...us.

. Who takes care ... the child?

10. He cut the paper ... a knife.

11. I'll return ... an hour.

O 0 3O D =~ LI
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12. He was sure ... it.

XI. Translate the following sentences into Russian focusing on the
possessive pronouns (yours, mine, theirs, their, my, his, her).

1. DToT cnoBaps MOM, a HE Balll.

2. OHu Bcerja JIesaloT ypoKu J0Ma.

3. Can ux, a He e€.

4. I'te BBI IPOBENHU KAaHUKYJIbI?

5. 41 monpoury Opata 10CTaTh MHE 9Ty KHHTY.

6. 51 He 3HaI0, Ky/a s OJIOKUJI CBOIO CYMKY.

7. OH TOJIOKWUIT ICHBI'M B KapMaH.

8. Kpachplil kapangam Mou.

9. Kakas kaura Bama?

10. Tom €€, a He ero.

Text 7. THE GENERAL THEORY OF RELATIVITY

In 1916, Albert Einstein published his General Theory of Relativity. This was
to do for the 20th century what Newton's work had done for the 17th.

In 1907, at the age of twenty-eight, Einstein began digging at the roots of
Newtonian mechanics. This re-examination of the fundamental premises of classical
physics was prompted by Einstein's earlier work, Special Theory of Relativity, which
had been published two years before. This revolutionary theory introduced several
profound ideas which differed greatly from those proposed by Newton.

Einstein showed that the Newtonian view was only an approximation of reality.
But as it turns out, it proves to be a remarkably close approximation and so continues
to be of fundamental importance to the world of science.

In the service of scientists, Newton's mechanics still explains the motion of
planets, the Moon, artificial satellites, interplanetary space vehicles, tides, airplanes,
automobiles — in fact, any kind of motion in which the relativistic increases in mass
do not become important. They become important, as Einstein showed in his Special
Theory of Relativity, when the speed of light is approached. And even when the speed
of light is approached, suitable corrections can easily be made in Newton's laws to
compensate for relativity effects.

As for the applications of Einstein's theory, it provides us with guidance in the
field of cosmology and the history of the Universe. But perhaps most important of all,
general relativity has added to our understanding and appreciation of the Universe.

Phonetics

I. Pronounce the following words according to the transcription.
Albert Einstein [ "aelbat "ainstain] - Anp0ept DiHIITEHH
relativity [ rela’tivity] - OTHOCUTEIBHOCTh
premise [ premis] - MpeanoOChUIKa
approximation [a proksi'meifon] - mpuOIMKEHHOE NPEICTABICHIE, KAPTHHA MHUPa
fundamental [ fande'mental] - ocHOBOMOJNIAratOIINIA
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interplanetary [ ints plaena, tori] - MeXIUIaHETHBIN
vehicle [vi:ikl] - cpeacTBO IepeABMIKEHUS

increase [ ‘inkri:s] - poct

guidance [ ‘gaidans] - pyKOBOACTBO

cosmology [koz 'moladsi] - KocMoorus

appreciation [a, pri:fi’eifon] - onmpeneneHue, pa3InueHUE

Comprehension Check

I1I. Answer the following questions.

1. When did Einstein publish his General Theory of Relativity?

2. Was it as important as Newton's theory of gravitation?

3. Did Einstein re-examine the fundamental principles of classical physics?

4. Was his general theory of relativity prompted by his previous work, the
Special Theory of Relativity?

5. Were Einstein's discoveries a great contribution to science?

II1. Say if it is true (7) or false (F).

1. Einstein's General Theory of Relativity was published before his Special
Theory of Relativity.

2. His theory was prompted by Newton's ideas.

3. Einstein's theory rejected the Newtonian view completely.

4. Newton's teaching is still applicable in mechanics.

5. Newton's laws are to be specified only in case the speed of light is
approached.

6. Einstein's theory is of great use in cosmology.

7. Einstein's general theory of relativity has enlarged our knowledge of the
Universe.

Vocabulary
IV. Match the following.
1. re-examination a) OCHOBOIIOJIaTraroIui
2. fundamental premises b) nepecmoTp
3. profound C) OCHOBBI
4. approximation d) oTHOCUTEIBHBII
5. increase, n €) mpejiaratb
6. to propose f) yBenuuenue
7. relativistic g) NpUOIU3UTENBHOE COOTBETCTBHE
8. tides h) MexXIIaHeTHBIN JIeTaTeNIbHbIN anmnapaT
9. space vehicle 1) IICHUTH
10. guidance j) IPUITUBBI U OTIUBBI
11. to appreciate k) MeToto0rHYeCKue MPUHITUTIBI
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V. Give derivatives of the following words.

Relative, theoretical, importance, publication, scientific, approximate,
proposal, to suit, revolution, introduction, to apply, to correct, provision,
compensation, to understand, to appreciate, cosmic, to guide.

VI. Match the antonyms.

1. profound a) absolute

2. relative b) unimportance

3. increase, v c) superficial

4. earlier d) decrease, v

5. still e) to be alike

6. to approach f) no longer

7. to differ g) later

8. to add h) unsuitable

9. importance 1) to move away

10. suitable j) to diminish
Grammar

VII. Choose the correct form.
1. At our University, web design is a subject ... optionally.
a) studied b) studying
2. Students ... an exam next week will be given a test tomorrow.
a) taken b) taking
3. The scientist ... the report is well-known for his research in laser physics.
a) making .....h) made
4. The results of the experiment ... out by the students will be discussed at the
seminar.
a) carrying.... b) carried
5. The manipulator is a mechanical device ... the useful functions of a robot.
a) performed ... b) performing
6. It is an electrically ... mechanism capable of a number of independent, coordinated
notions.
a) driving ....... b) driven
7. The great scholar came to his discovery ... with cathode-ray tubes.
a) worked .....b) working
8. The tubes played a very important role in the discovery of his ... rays.
a) all-penetrating ... b) all-penetrated
9. Roentgen called the rays ... from the glass tube X-rays because he didn't
understand what caused them.
a) emerged........ b) emerging
10. For every action... on a body, there is an equal and opposite reaction.
a) exerting .....b) exerted.
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VIII. Use the verbs in brackets in the active or passive form.
1. Albert Einstein (fo know) as the greatest mathematical physicist.
2. His unusual talent for mathematics and physics (fo begin) to show very early.
3. In 1896, Albert Einstein (fo admit) to Zurich Polytechnic.
4. In 1905, three papers (fo publish) by him.
5. In his first paper, the photoelectric effect (fo explain) with the help of M. Plank's
quantum theory.
6. In his second paper, the theory of Brownian motion (to develop).
7. His third paper (to entitle) Special Theory of Relativity.
8. Scientists (to meet) this work with interest and surprise.
9. In 1921, Einstein (to award) the Nobel Prize.
10. His ideas (o make) a revolution in natural sciences of the 20th century.

Translation

IX. Translate the first -ed word form as Participle II and the second —ed
word form as a predicate.
Model: the materials tested required — ucnbIThIBa€MbIE MaTepUabl TPEOOBAIN

The work performed showed, the results obtained demonstrated, the equipment tested
required, the problem solved proved, the equation obtained resulted, the experiments
discussed proved, the results obtained required.

Revision
X. Use the verbs in the correct form to complete the sentences.
1. He will do it as soon as he (fo come) home.
. What have you been doing since I last (7o see) you?
. After the steamer (7o leave) the port, we sent an email to the buyers.
. I'll lend you the book on condition that you (to return) it on Monday.
. I'll go there tomorrow unless I (fo be) too busy.
. He returned sooner than we (to expect).
. He speaks English perfectly though he never (zo be) to England.
. He always comes before I (f0 do).
. I found the letter after he (¢0 leave).
10. He told me what he (7o see) there.
11. I don't know when he (to return).
12. I knew the man who (o write) that article.

O 01N bW

XI. Translate the following sentences into Russian focusing on the
reflexive pronouns equivalent to the Russian cam, cebe, cobou, etc.

1. Ona odeHb Majo roBopuiia o ceoe.

2. 51 HegoBOJIEH COOOM.

3. CrpsiubTech 3a AEPEBOM.

4. OH IOMBUICS, OJICIICS U TTOOPHUIICSL.

5. OHa yyBcTBYET ce0s1 XOPOIIIO.
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6. OH BEnN cebs1, Kak peOEHOK.

7. OH cepaniica Ha caMoro ceosl.

8. OHM caMu 3TO CKa3aju.

9. OH cam 3TO caenan.

10. Ona ycnplmana maru 3a co0oi.
11. 51 Bo3bMYy Bac ¢ coOOH.

12. OH nonoXuI1 KapTy nepes coooi.
13. Ona cama npuHECET BaM KHHTY.
14. Kaxk BbI ce0st uyBCTBYyETE?

15. 51 ouenb yaAuBIEH, UTO OH TakK ceOs BEN.
16. Bam oren cam ObLI 3/1€Ch.

17. 51 cam oTHECY MHCHMO Ha TOYTY.

Text 8. BRANCHES OF PHYSICS

Traditionally, physics is composed of several parts, namely, mechanics, heat,
optics, electricity and magnetism, atomic physics and nuclear physics. Because of the
remarkable unity of Nature, the division is artificial and is carried out for the
convenience of scientific research.

Newton’s second law, relating force to acceleration, and his third law, relating
action and reaction, form the basis of mechanics. So, mechanics is a part of physics
which is concerned with force and motion.

Maxwell’s equations, which combine in mathematical form the laws
discovered by Ampere and Faraday, form the basis of electricity, magnetism and
optics.

An understanding of statics, the laws of mechanics, electricity and magnetism
form the basis of heat and thermodynamics. All these subdivisions constitute classical
physics of the end of the 19th century.

Modern physics began with the work of Planck and the theory of relativity.
Atomic physics made it possible for Mendeleyev to construct his Periodic Table of
Elements, to predict their properties and to understand the nature of atomic spectra.

Nuclear physics has been rapidly developing since the 1930s. It includes the
discovery of the neutron and other fundamental particles; the creation of artificial
radioactivity, the discovery of nuclear fission and fusion; the development of particle
accelerators for bombarding nuclei with particles possessing billions of electron volts
of energy.

Active research flourishes in many other fields, such as solid state physics and
cryogenics - the study of properties of matter at very low temperatures, including
superconductivity; microwave and radio frequency spectroscopy.

Plasma physics is growing rapidly because of the current search for controlled
thermonuclear fusion and because of the exploration of space.

Physics is considered to be the most basic of natural sciences. It tries to give a
unified description of the behavior of matter as well as of radiation, covering as many
types of phenomena as possible. In some of its applications, it comes close to the
classical areas of chemistry, and in others there are clear connections to the
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phenomena traditionally studied by astronomers. Present trends are pointing toward a
closer approach of some areas of physics and microbiology.

Physics begins by examining the information that people sense about the world
around them. That is why the knowledge of physics is essential, and it is proved by
the fact that the most important discoveries nowadays are made at the crossroads of
physics with other branches of science, the use of computers playing a vital role in
scientific research.

Phonetics

I. Pronounce the following words according to the transcription.
Ampere [ ‘eem pea] - Ammep

Faraday [ 'faerader] - ®apaneit

Planck [ 'pla:pk] - [Tnank

constitute, v [ 'konsti tju:t] - cOCTaBIATH

flourish, v [flarif] - mpouBeTaTh

superconductivity [ sju:pa kondak'tiviti | - CBepXIpOBOIUMOCTH
plasma [ ‘pleezma] - mnazma

thermodynamics [ '©a:moudai neemiks | - TepMOoAMHAMHUKA
cryogenics [ kraiou’dzeniks] - Kpporenuka, pu3znka HU3KHX TEMIIEpATyp
microwave [ ‘maikroau weiv] - MUKPOBOJIHOBBII

spectroscopy [spek troskapi | - ciekTpockonus

microbiology [ ‘'maikraubaislad3i] - Mukpobuonaorus

Comprehension Check

II. Answer the following questions.

1. What are the traditional subdivisions of classical physics?

2. What did modern physics begin with?

3. Why is physics considered to be the most basic of natural sciences?
4. What other sciences is physics connected with?

5. Why is the knowledge of physics essential?

II1. Complete the following sentences.

. Physics consists of ...

. Newton's second law relates force ...

. Newton's third law relates action ...

. Mechanics is concerned with ...

. Maxwell's equations form the basis of ...

. The basis of heat and thermodynamics is formed by ...
. Modern physics began ...

. Active research is carried on in microwave and ...
9. The exploration of space facilitates ... physics.
10. Physics is a natural ...

11. Physics is connected with ...

12. The most important discoveries nowadays ...

e LN B o) RV R PN B
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Vocabulary
IV. Match the following.

1. to carry out a) IpeICKa3bIBaTh

2. equation b) IpoBOIUTH

3. to be concerned with C) COCTaBJISITh OCHOBY
4. to discover d) kpuorenuka

5. to form the basis €) uccie0BaHue

6. to predict f) sBnenue

7. rapidly g) ypaBHEHHE

8. to include h) umeTs aeno ¢

9. research 1) OBICTPO

10. cryogenics ) CBEPXIIPOBOJIUMOCTD
11. superconductivity k) Bxtouath

12. phenomenon 1) oTkpBIBaTH (8 Hayke)
13. heat physics m) TeruioBas Gu3uKa (mepmooOuHAMUKA)

etc.

V. Find in the text the English equivalents to the following.
1. nns ynoOcTBa HAyYHOT'O MCCIIEA0BaHUS

. KaKk MOKHO 0OJIbIIIe

. YCTaHABJIMBATh CBSI3b WJIM OTHOIIICHUE

. B MaTeMaTuueckoit hopme

. ClleJIaTh BO3MOYKHBIM

. IOHUMATh TPUPOY Y.-I1.

. puzuka TBEPOTO TENA

. KOHTPOJIMPYEMBIH TEPMOSICPHBIN pacria

9. m3yuath uHGOPMaIHIO 00 OKPYKAIOIIEM MUPE

10. npyrue o6y1acTi MO3HAHUS MUPA

11. sBneHus, TpaAULIMOHHO U3y4aeMbl€ aCTPOHOMUEN

01N DNk~ W

Grammar

VL. Fill in the gaps with appropriate prepositions.

1. the study ... properties ... matter ... very low temperatures

2. traditionally, physics is divided ... mechanics, heat (thermodynamics, optics),

3. the current search ... controlled thermonuclear fusion

4. to understand the nature ... atomic spectra

5. cryogenics is concerned ... low temperatures

6. the division is carried ... for the convenience ... scientific research
7. branches ... human knowledge ... the world we live ...

Translation
VII. Translate the following sentences paying attention to the words few

(Mano), a few (HeckoJIbKO), little (Maino), a little (HeMHOTO).
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. Few people were interested in science at that time.

. There were a few scientific terms in the text that seemed unknown to the students.
. Few scientists supported the theory because they had [ittle information about it.

. These are only a few facts about this science.

. Roentgen was a little puzzled when he understood the rays were unknown to him.
. Few people dared to oppose the Inquisition.

. Very little was known to people about electricity in those days.

. Many participants were invited, but few came.

9. They knew that he had passed a difficult exam a few days before.

10. You rest too little.

11. There was a little liquid in the test tube.

12. He said /ittle about his research work.

13. There are few articles on this question.

14. She is known to be a little vain.

15. He has few friends among his peers.

16. They had a few acquaintances in Cambridge.

0N DN KW

VIII. Translate the following sentences into Russian.
1. Mass is the internal quality of the object.
2. Energy is the kind and size of any change of the object.
3. Mechanics deals with the state of rest or motion of particles and rigid bodies and
with forces acting on bodies.
4. Optics investigates and studies the process of light emission, its propagating in
various medium and its interaction with the substance.
5. Electricity and magnetism are the basic subdivisions of physics dealing with the
existence, movement and interaction of charged particles.
6. Atomic physics deals with atoms, elements, their properties, and the nature of
atomic spectra.
7. Nuclear physics includes the discovery of the neutron and other fundamental
particles.
8. Cryogenics is the study of properties of matter at very low temperatures, including
superconductivity.
9. Plasma physics studies controlled thermonuclear fusion and the exploration of
space.
10. Accelerators are devices for bombarding nuclei with particles possessing billions
of electron volts of energy.

Revision
IX. Translate the following sentences into English paying attention to the
use of the formal subject iz.
1. B geBpaine yacto unér cHer.
2. CTaHOBUTCS TEMHO.
3. Jloxab uAET ¢ TPEX YacoB.
4. 1o BOK3ajna HeaJleKo.
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5. Ot Haiero gomMa J10 peKu OJMH KUJIOMETP.
6. Pannee yTpo.

7. BpUIO TPYIHO HAWTH MOAXOSAIINN aBTOOYC.
8. becrnoyie3Ho TOBOPUTH eMy 00 ITOM.

9. BbL10 SICHO, YTO OH HE MPUJIET.

10. be11 TEéNIIBIIT BECEHHUN JEHbD.

Text 9. NUCLEAR PHYSICS

As its name suggests, nuclear physics is the study of the central cores (nuclei)
of atoms. An atomic nucleus is a tightly knit group of particles called protons and
neutrons. Since protons are positively charged and neutrons are uncharged, the
nucleus as a whole carries a positive charge.

Virtually, the whole weight of an atom is concentrated in its nucleus. Any atom
of any one chemical element contains the same number of protons. This is its atomic
number. But atoms of the same element may contain different numbers of neutrons.
An element may therefore have more than one atomic weight. Hydrogen has just one
proton in its nucleus (and so it is element number 1 in the periodic table). But
deuterium, or heavy hydrogen, has a neutron as well as a proton in its nucleus. Its
atomic weight is therefore 1 + 1 = 2. Elements like hydrogen and deuterium, that
have the same atomic number but different atomic weights, are called isotopes.

Nearly all the elements occurring in nature are stable but many isotopes are
radioactive, i.e. their nuclei break up, throwing out rays and particles. The nuclear
physicist can make radioactive isotopes by bombarding elements with atomic
particles in an atom-smasher, or particle-accelerator. This may be one of several
types, such as cyclotrons, synchrotrons or linear accelerators. But the most fruitful
source of radioactive isotopes for use as tracers in a wide variety of applications is
the nuclear reactor. A reactor is used for controlling the type of nuclear disintegration
called a chain reaction, when the products are able to trigger off the break-up of
further atoms.

Phonetics

I. Pronounce the following words according to the transcription.
nuclei [ 'nju:kliai] - sapa

atom [ ‘eetom| - aTom

virtually [ 've:tjusli] - dpakTudecku, MPakKTUIECKH

deuterium [dju(:) tioriam] - geliTepuil, TSHKENBINA BOTOPO/I

isotope [ aisou, taup] - u3oTON

stable [ ‘steibl] - ycToiiunBsbIit

radioactive [ reidiou aktiv] - paanoaKTHBHBIH

physicist [ fizisist] - ¢pusuk

bombard, v [bomba:d] - 6omOaparpoBaTh, 00Iy4aTh YaCTUIIAMI
accelerator [ok ‘sels reits] - yckopurennb

cyclotron [ "saikla tron] - IUKJIOTPOH
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synchrotron [ ‘sipkrau,tron] - CHHXpOTpOH
linear [ linia] - TMHEWHBIN
variety [vo raisti] - pasHooOpasue

Comprehension Check

II. Answer the following questions.

. What does nuclear physics study?

. What is an atomic nucleus?

. Does an atom of any chemical element contain the same number of protons?
. What is the weight of an atom concentrated in?

. What is the atomic number of an atom?

. Do atoms of the same element always contain the same number of neutrons?
. What are isotopes?

. What isotopes are radioactive?

. What is the nuclear reactor used for?

O 00 1IN DN B W

II1. Say if it is true (7) or false (F).

1. An element may have only one atomic weight.

2. Elements that have the same atomic number but different atomic weights are
called protons.

3. The nucleus carries a positive charge.

4. Elements are normally stable.

5. There are several types of particle-accelerator.

6. The most fruitful source of radioactive isotopes is a cyclotron.

7. The nuclear reactor is used for controlling a chain reaction.

Vocabulary

IV. Complete the following sentences using the words and word-
combinations given below.

a) nuclei; b) periodic table; ¢) deuterium; d) rays and particles; e) nuclear
physicists; f) tracers; g) synchrotron

1. Hydrogen is element number 1 in the ...

2. Heavy hydrogen is another name for ...

3. Nuclear physics studies the ... of atoms.

4. The scientists who study nuclear physics are called ...

5. When the nuclei break up, they throw out ...

6. One of the several types of particle-accelerators is a ...

7. Radioactive isotopes are used as ... in a wide variety of applications.

V. Give nouns corresponding to the following verbs.

To bombard, to suggest, to occur, to vary, to apply, to disintegrate, to weigh, to
concentrate, to charge.
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VI. Match the synonyms.

. to cause

. central cores

. deuterium

. to contain

. the most fruitful (source)
. application

. disintegration

. to investigate

. virtually

10. to bombard

11. to carry a positive charge
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a) heavy hydrogen
b) to have

c) the biggest

d) to trigger off

e) practical use

f) to study

g) nuclear break-up
h) actually

1) to irradiate

j) to be positively charged
k) nuclei

VII. Give nouns corresponding to the following verbs.
To bombard, to suggest, to occur, to vary, to apply, to disintegrate, to weigh, to

concentrate, to charge.

Grammar

VIII. Put the verbs of the following sentences in all the 16 tense/aspect

forms.
1. I do my homework.

2. I read a book in English.

3. I write e-mail letters.

IX. Choose the appropriate Tense form for each English verb.

. discusses

. has done

. 1s performing

. has been measuring

. will analyze

. were working

. will have studied

. had discovered

9. are heating

10. would have been exploring
11. have carried out

12. would have completed
13. published

14. will be writing

15. would organize

16. would be investigating
17. had been lying

18. will have been building
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a) Present Progressive

b) Present Perfect Progressive

c¢) Future Simple

d) Past Progressive

e) Present Perfect

f) Present Simple

g) Future Perfect

h) Future Perfect in the Past

1) Past Simple

j) Past Perfect

k) Future Progressive

1) Future Simple in the Past

m) Future Progressive in the Past
n) Future Perfect Progressive in the Past
0) Past Perfect Progressive

p) Future Perfect Progressive
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Translation

X. Translate the following word-combinations paying attention to
Participle I and Participle 11

A

1) elements with atomic particles bombarded in a particle-accelerator
2) the material prepared for the laboratory work
3) the results obtained by the research group
4) the properties investigated by the experimenters
5) the technique applied in the experiment
6) a reactor used for controlling a chain reaction
7) the weight of an atom concentrated in its nucleus
8) radioactive isotopes used as tracers (MeUeHbIE PJIEMEHTHI)
9) the means used for solving the problem
10) discoveries made by modern scientists

B
1) atoms containing the same number of protons
2) the nuclei of the isotopes throwing out rays and particles
3) elements occurring in nature
4) physicists making radioactive isotopes
5) nuclear physicists studying the central cores of atoms
6) elements having the same atomic number but different atomic weights
7) the products triggering off the break-up of further atoms
8) the science studying properties of matter at very low temperatures
9) the laws forming the basis of mechanics

C
1) the scientists doing research; the research done by the scientists
2) the researchers applying the method; the method applied by the researchers
3) the engineers using the reactor; the reactor used by the engineers
4) the delegation representing the country; the country represented by the delegation
5) the experimenters processing the sample; the sample processed by the
experimenters
6) scientists predicting the properties of elements; the properties of elements
predicted by the scientists
7) scientists developing particle accelerators; particle accelerators developed by
scientists

Revision
XI. Translate the following sentences into English.
1. OHu XOTAT, YTOOBI MBI 3aIIIU K HUM ceroaHs (fo call on smb.).
2. OH X04eT, 4TOOBI €0 ChIH CTajl CIEIUATUCTOM B 00JACTH KOMITBIOTEPHBIX
TEXHOJIOTHH.
3. Bel xoTHTE, UTOOBI 1 BAM OMOT?
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4. 51 xouy, 4TOOBI €ro cTaThsd ObLIa ONMYOJIMKOBAHA.

5. EMy He HpaBHUTCS, KOT/Ia €T0 IIPEPHIBAIOT.

6. Eit xoueTcs, 4T0OBI €€ MPUTIacuiIu B TeatTp.

7. EX He HpaBUTCs, KOTAa JETU EJIAl0T YPOKU BEYEPOM.

8. OH x04eT, yToObI ero nociail Ha KOH(pEepeHIUIo B MOCKBY.
9. OH He xo4eT, 4ToObI ero Opar moexasn Ha Ior.

10. 5 xo4y, 4TOOBI THI OIOXKAAT MEHS 37ECh.

Text 10. ENGINEERING

A science dealing with design, construction and operation of structures,
engines, machines, various devices is known in English as engineering, for which it is
sometimes difficult to find Russian equivalents. The proper Russian equivalents used
to be “TexHuka, CTpOUTEIbCTBO, HHXKEHEpHOE neno". Some more equivalents have
appeared of late: "mMammHHas UHIYCTPUS, MHKUHUPHUHT, TEXHUKA CBSI3U, HMH)KCHEPHO-
MPOEKTHBIE PabOThI, MPOSKTUPOBAHKE U pa3paboTKa, KOHCTPYUPOBAHHE, HHKEHEPHO-
TEXHHYECKOe oOecrieueHue", etc.

Now the art of building houses, temples, pyramids and other structures is called
civil engineering. At the time of the Roman Empire there were already two branches
of engineering: civil engineering and military engineering. Military engineering
included the building of fortifications and military devices. One may find the remains
of Roman structures in Italy, on the territory of modern England which was under
Roman rule for about four centuries. With time, civil engineering grew into a
profession requiring college training and has become an important branch of national
economy.

With the invention of the steam engine and the growth of factories, practical
application of the science of mechanics and thermodynamics to the design of
machines attracted the attention of civil engineers. They called themselves
mechanical engineers, separating themselves from civil engineering. It laid the
foundation for a new branch of engineering — mechanical engineering.

Mechanical engineering deals with design, construction and operation of
engines, turbines, air-conditioning, refrigeration devices, elevators, conveyers,
escalators. The mechanical engineer designs machine-tools for various operations and
their application in various production processes. One of the many branches of
mechanical engineering is aeronautics which deals with the mechanics of moving
bodies in fluid or air.

In the 19th century, with the development of the science of electricity, a new
branch of engineering, electrical engineering, appeared. Electrical engineering is
divided into the two main branches: communications engineering and power
engineering. Communications engineering deals with minute quantities of electricity
used for all kinds of communication; power engineering — with the means for
producing power. Therefore, the electrical engineer designs radio, television and
telephone equipment; the power engineer — generators, switches, transformers, etc.

In the middle of the 20th century, there appeared some new branches of
engineering — nuclear engineering and space engineering. Nuclear engineering is
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based on atomic physics. Space engineering is impossible without all modern
scientific achievements.

Present day engineering includes chemical engineering, dealing with processes
and equipment possible to change the state, energy content, physical and chemical
composition of various materials. Nowadays, there are hundreds of subdivisions of
engineering, but all of them branched off from civil, mechanical, electrical or
chemical engineering.

The education of an engineer extends over a wide range of knowledge: from
pure science, or engineering science, to technology. It is covered by various branches:
civil, electrical, industrial, mechanical, metallurgical, geological, nuclear engineering,
etc. An engineer’s education will be influenced by the choice he has made. Modern
engineering demands a sound training in general sciences, particularly, in physics,
mathematics and chemistry. It may be added that the relative importance of the
fundamental sciences depends on the corresponding branch of engineering. For
example, an electrical engineer needs extensive knowledge of physics; for an
agricultural engineer, a basic knowledge of biology is more important. All specialities
demand deep knowledge of the computer, an ability to deal skillfully with problems
of human relations, which is sometimes as important as technical knowledge.

Phonetics

I. Pronounce the following words according to the transcription.
equivalent [i’kwivalant] - SKBUBaJIEHT

pyramid [ ‘piramid] - nupamua

engine [ ‘end3in] - qBUTaTEIH

turbine [ ‘ta:bin | - TypOuHa

conveyer [kon'veia] - KOHBeHEp

escalator [ eska leita] - ackanarop

speciality [ spefialiti] - cienManbHOCTh

minute [mar'nju:t] - MeTpYARTITNN

Comprehension Check

II. Answer the following questions.

. What does engineering deal with?

. What is civil engineering?

. What did military engineering include at the time of the Roman Empire?
. What is mechanical engineering concerned with?

. What does aeronautics study?

. What two branches is electrical engineering divided into?

. What does the electrical engineer design?

. What does the power engineer design?

9. What is nuclear engineering based on?

10. What are other branches of engineering known nowadays?
11. What branches of engineering are engineers trained for?

12. The knowledge of what subjects does engineering demand?
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13. How is an engineer's education influenced by his choice of a profession?
14. What skills do all engineering specialities demand?

II1. Complete the following sentences.
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. Civil engineering is an important branch of national ...

. Mechanical engineering deals with ...

. Electrical engineering appeared in the ... century.

. Communications engineering deals with ...

. Power engineering deals with ...

. Nuclear engineering and space engineering appeared in the ... century.
. Nowadays, there are hundreds of ...

. Engineers should have profound knowledge of ...

IV. Choose the sentences containing information from the text.

1. England was under the Roman rule for about six centuries.

2. The word engineering has many meanings.

3. There are some Russian equivalents to the term engineering.

4. The art of building was known hundreds of years ago.

5. Mechanical engineers dealt with the design, construction and operation of

machines.

6. There wasn’t any other branch of engineering besides civil engineering at

the times of the Roman Empire.

7. The profession of a civil engineer deals with many branches of national

economy and science.

8. Electrical engineering is older than mechanical engineering.

Vocabulary
V. Match the following.

. civil engineering

. communications engineering
. to design

. electrical engineering

. power engineering

. mechanical engineering
. chemical engineering

. sound training

. extensive knowledge

. o1l engineer

. nuclear engineering

. power engineer

. military engineering

. civil engineer

. Space engineering

. machine-tool
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a) KOHCTPYHUPOBAThH

b) MamMHOCTpOEHNE

C) TEXHHUKA CPEJICTB CBS3H

d) ocHOBaTenbHAs MOJATOTOBKA

€) OOIIMpHbIE TO3HAHUS

f) anexTpoTexHuKa

g) PHEProMaIlIMHOCTPOCHHE, SHEPreTHKA
h) unxenep-sHepreTux

1) TPaXKJIaHCKOE CTPOUTEIBCTBO

J) XMMUYECKOE MAIIMHOCTPOEHUE

k) unxenep-HePTIHUK

1) BoeHHO-MHKEHEPHOE CTPOUTEIHCTBO
m) UHXEHEP-CTPOUTEITh

n) siAepHAast TEXHUKA

0) CTaHOK

p) KOCMUYecKasi TEXHUKa
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VI. Give derivatives of the following words.

Equivalence, variety, to produce, to divide, possible, to correspond, to extend,
to achieve, mechanics, purity, to design, difficult, to equip, to communicate,
chemistry, to operate, important, science, wide, to correspond, special.

VII. Match the antonyms.

1. to include a) absolute

2. to appear b) to diminish

3. to grow c) to unite

4. particularly d) to distract

5. to attract e) military

6. relative f) limited

7. to divide g) modern

8. civil h) shallow

9. extensive 1) big

10. ancient j) to disappear

11. deep k) generally

12. minute 1) to exclude
Grammar

VIII. Use the verbs in brackets in the active or passive form.
1. At the end of the 19th century civil engineering (fo enrich) with new achievements
of science.
2. The profession of a civil engineer (fo require) college training.
. Now, civil engineering (to speak of) as an important branch of national economy.
. It (to deal) with the building of industrial structures, bridges, houses, tunnels, etc.
. Dams, water systems, railways, etc. (fo build) by civil engineers.
. A very important branch of engineering (to call) mechanical engineering.
. Mechanical engineering (fo achieve) a prominent position from the very beginning.
. Machine-tools (fo use) in various production processes.
9. It (to know) that space engineering occupies a most prominent position.
10. It (fo say) that electrical engineering (to subdivide) into two branches.
11. The science of mechanics (fo study) the forces dormant in bodies at rest and the
working forces in bodies in motion.
12. Civil engineers (fo use) information from statics — how bodies behave at rest — to
prevent disastrous movement in stable structures, such as bridges and buildings.
13. Industrial robots (fo make up) of several basic components: the manipulator, the
control and the power supply.
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IX. Transform the following sentences using the verbs in brackets in the
Passive voice.

Model:

Being at rest, objects move at a steady zero speed. (o say)

Being at rest, objects are said to move at a steady zero speed.
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1. Personal experience depends on practical work. (fo know)

2. He is a talented researcher in the field of fiber optics. (fo believe)

3. Demand for power will increase in the next 10 years. (to expect)

4. The further advance of science is closely linked with the development of higher
education. (fo suppose)

5. At the end of the course of studies, a final project will be presented by the
undergraduates. (fo expect)

6. The term engineering has a number of meanings. (to know)

7. Mechanical engineering is one of the most important branches of engineering. (7o
consider)

8. Crookes' cathode ray tubes were valuable for scientific research. (to think)

Translation
X. Translate the following word-combinations.
1. a hydraulically or pneumatically driven jointed mechanism;
2. an electrically driven mechanism capable of a number of independent, coordinated
motions;
3. a gripping device or tool, designed for the specific tasks to be done by the robot;
4. the robots control system;
5. controls ranging in complexity from simple stepping switches to minicomputers;
6. a bus going 20 miles per hour;
7. precisely controllable femtosecond high-brightness laser and ultra-short electron
beams;
8. on-site diagnosis of turbines in power stations while they are in operation;
9. a super-high-speed camera;
10. very fast moving objects such as turbine blades;
11. the most abundant metal in the world;
12. a long-range flight;
13. a jet-propelled vehicle for interplanetary communication;
14. engineers designing machine-tools;
15. a profession requiring college training.

XI. Translate the following sentences into English.
1. TepmuH engineering wuMeeT MHOro 3HaueHWil. OJHUM U3  CaMbIX
pPacIpOCTPAHEHHBIX 3HAYEHUN CIIOBA engineering ABISIETCS MeXHUKA.
2. Camoil cTapoll OTpacibl0 TEXHHUKH CUUTAETCS TPAKTAHCKOE CTPOUTEIHCTBO
3/1aHUH, 1OPOT, MOCTOB.
3. [losiBneHUEe MAIIMHOCTPOCHHUS OBLIO CBSI3aHO C U300pETEHUEM MMapOBOM MAILIMHBI.
4. HnxeHep-MEXaHUK HMEET JEJI0 C MNPOECKTUPOBAHUEM M KOHCTPYMPOBAHHUEM
Pa3JINYHBIX MAlIUH.
5. [losiBeHME 3EKTPOTEXHUKHU CBA3AHO C IOCTHXKEHUSIMU B 00JIACTH 3JIEKTPUUYECTBA.
6. B cepennne XX B. MOSBWINCh HOBBIE OTpPAcid MAIIMHOCTPOEHHUS: SI€pHAs
TEXHUKA U KOCMUYECKasl TEXHUKA.
7. SlnepHas TeXxHMKa OCHOBaHA Ha aTOMHOU (U3HKeE.
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8. Kocmuueckas TexHHKa 6a31/1pyeTc;[ Ha JOCTHMIXCHHUAX BCCX OTpaCHeﬁ HAYKH H
TCXHHUKH.

Revision
XII. Give the English for the following Russian sentences.
1. 1 HuKor@ HE CibIIal, YTOObI OH TOBOPHII MTO-AHTIIUICKH.
2. MplI He cibllIaiyu, Kak OH MOCTy4all B ABEPD.
3. S capimian, Kak OH CIpocuil €€ 00 ITOM.
4. 5 HUKOT1a HE BUJIEI, KaK OH UTPAET B IIaXMaThl, HO S CJIBIIIAN, YTO OH UTPAET
OYEHb XOPOLLIO.
5. OHa BujeNa, Kak OH BOIIEN B JIOM, U CITyCTHJIACh BHHU3, YTOOBI BCTPETUTH €TO.
6. 51 nabmonana, Kak caJuaoCh COJHIIE.
7. 51 BUzen, KaKk TaKCH OCTAHOBUJIOCH Y JIBEPH.
8. HukTO HE 3aMeTHII, KaK OHA BBIILJIA U3 KOMHATHI.
9. 51 Buzen, kak oHa BOIIA B KOMHATY, BKJIFOUMJIA CBET U CEJIa 3a CTOJL.
10. S mouyBcTBOBAJI, KaK KTO-TO JOTPOHYJICS O MOEU T'OJIOBBI.

XIII. Fill in the blanks with prepositions where necessary (in, of, to, from, on,
into, for, throughout, at, during, by, with).

1. In 1797, the family moved ... Kazan where Lobachevsky graduated ... the
University.

2. He stayed ... Kazan all his life, occupying the position ... dean ... the faculty ...
Physics and Mathematics and president ... Kazan University.

3. He lectured ... mathematics, physics, and astronomy.

4. Lobachevsky is the creator ... non-Euclidean geometry, the name being due ...
Gauss.

5. His theory remained obscure ... several decades and was ignored ... most
mathematicians.

6. Few people took notice ... his book, and the full importance ... his discovery was
first recognised ... Riemann.

7. At that time, any geometrical system not ... absolute agreement ... that of Euclid's
would have been considered as obvious nonsense.

8. Non-Euclidean geometry has developed ... an extremely useful instrument ...
application ... the physical world.

9. The discovery ... non-Euclidean geometry was believed to be shared ... Carl
Frederich Gauss, Janos Bolyai, and Nikolai Ivanovich Lobachevsky.

10. Lobachevsky was the father ... the most famous revolution ... mathematics, but
the government erected no monument ... his honour,.

11. Instead, he was relieved ... his job ... the age ... fifty-four ... no explanation
whatsoever, the result being deterioration ... health and loss ... eyesight.

12. Lobachevsky was not duly appreciated ... his life time, but he is held ... high
esteem ... his descendants ... present.

13. He is universally acknowledged as a great mathematician, well-known ... the
whole world.
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PART II. COMPUTER SCIENCE

Text . COMPUTER HISTORY

The computer didn’t just “happen” along in the previous century, but is the
result of thousands of years of development and research. Computing can be traced
back to the primitive tribes. Ancient calculating involved the manipulation of the
fingers to represent various numbers. Abacus and astrolabe appeared about 3000
B.C. and were the first tools used to facilitate counting and increase the speed of
calculation.

Variations and refinements of counting led to fairly elaborate calculators
involving addition, subtraction, multiplication and division. As man continued to
work with numbers and the demand for information increased, more complex devices
were developed.

The achievements in this field, which step by step led to the computer as we
know it today, include such names as Napier (1612) — the inventor of logarithms;
Pascal (1642) — the creator of the first gear-driven calculating machine; Leibnitz
(1671), who invented a special mechanism which is still used in many modern day
calculators, Thomas - the creator of the first successful mechanical calculator that
could add, subtract, multiply and divide.

At the beginning of the 19th century, Jacquard developed the punched-card
principle, and Hollerith introduced the unit record principle by which data were
coded and represented by holes in cards.

In the middle of the 19th century Charles Babbage, a mathematics professor in
Cambridge, constructed large-scale calculating machines when he realized that many
long calculations were really a series of predictable actions that were constantly
repeated. He called his automatic mechanical calculating machine a difference
machine. The difference machine was really a great advance. Babbage continued to
work on it for 10 years but then he started to work at the construction of a fully
program-controlled, automatic mechanical digital computer. He called this idea an
Analytical Engine, but failed because the necessary parts couldn’t be manufactured
precisely in his time. Despite the failure, his work was a valuable contribution to the
later engineering of calculating machines.

Between 1850 and 1900, great advances were made in mathematical physics,
and it came to be known that most observable dynamic phenomena can be identified
by different equations (which meant that most events occurring in nature can be
measured or described in one equation or another).

The 20th century saw several generations of computers, each successive
generation being more reliable and faster than the previous one. From bulky boxes
requiring large amounts of air conditioning and repair time, they turned into modern
computers using new technologies with new programming languages capable of
amazing feats in the area of artificial intelligence.
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Phonetics

I. Read the following words according to the transcription.
abacus [ &bakas] - cuéThl

astrolabe [ "aestroau leib] - acTpossiouns
facilitate, v [fasiliteit] - oGmeryarhb
Napier [ neipia] - Heitnup

Pascal [pae’skeel] - [lackanb

Leibnitz [ laipnits] - JIeWOHMI
Thomas [ tomas] - Tomac

Jacquard ["dzaeka:d] - XKakkapa
Hollerith [ "holari6 ] - Xomneput
Babbage [ ‘baebids] - babouk
digital [ didzital] - nudpooii
phenomena [fi' nomina] - siBIeHUs
equation [i’kweifan] - ypaBHeHUE

Comprehension Check

II. Answer the following questions.

1. How long did it take humanity to invent the computer?

2. What devices were used to increase the speed of calculation?

3. What scientists of the past contributed the most to the invention of the
computer?

4. What was the first achievement that led to the invention of the computer?

5. Who was the creator of the first gear-driven calculating machine?

6. What mechanism was invented by Leibnitz?

7. What operations were performed by Thomas' mechanical calculator?

8. What principles did Jacquard and Hollerith develop?

9. Why couldn't Babbage realize his idea of a fully program-controlled digital
computer?

10. What important observation was made between 1850 and 1900?

11. How did computers change in the 20th century?

Vocabulary

II1. Find in the text the English equivalents to the following Russian words
and word- combinations.

[lepdpoxapTa, seMeHTapHas 3amuCh, MPEJICKa3yeMbld, KOHIUIMOHUPOBAHUE
BO3/lyXa, BpeMs [JIi PEMOHTa, HUCKYCCTBEHHBIH HWHTEJUIEKT, YypaBHEHHE,
noJiHoMacTabHbIM, quddepeHnnanbias ManmHa, [udpoBO KOMIIbIOTEp, LIEHHBIN
BKJIaJl, KOJIUPOBATh, C 3yOUaThIM MPUBOAOM, YCOBEPIICHCTBOBAHUE, C IPOrPAMMHBIM
yIpaBJI€eHUEM, NPEBPATUTHCS, H300peTaTeNb, CO37aBaTh, JOCTUKEHUE, SI3bIK
MIPOrpaMMUPOBAHMSI, COBPEMEHHBIE KaJIbKYJISTOPHI, CIIPOC HA HHPOPMALIUIO.
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IV. Match the synonyms.

. large

. to produce
. to calculate
. to foresee

. previous

. to proceed
. despite

. to occur

9. successive
10. reliable
11.to perform
12. to amaze
13. to construct
14. to use

15. find out
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a) to happen

b) in spite of

c) bulky

d) to manufacture
e) next following
f) to count

g) to predict

h) fail-safe

1) to fulfill

j) to surprise

k) to apply

1) to build

m) to continue
n) discover

0) preceding

V. Match the antonyms.

. modern

. most

. simple

. constantly
. 1dentical

. still

. fast

. success

9. to increase
10. artificial
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a) different

b) natural

c) flexible

d) slow

e) failure

f) to complete
g) to decrease
h) temporarily
1) outdated

j) no longer

11. fixed k) complex
12. to start 1) least
Grammar

VI. Use the appropriate degree of comparison of the adjectives or adverbs

in brackets.

Computers come in all sizes. Large ones are called mainframes. The
mainframes have been around (/ong), and there are a lot of them, especially in larger

organizations.

The (powerful) computers,

calculations.

however,
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are called supercomputers.
supercomputers are so powerful that they are found in only a few of the larger
business organizations. Supercomputers are (much) often used for scientific



The recent trend has not been to (large) computers, but to (small) ones. In the
1970 s, this trend got its start with minicomputers, or minis. These computers were
(small) than the mainframes, but, in many cases, outperformed the (/arge) units.

The minis were received so well that computer manufacturers produced even
(small) units — called microcomputers, or micros. (Much) of the microcomputer’s
main circuitry is in the form of a small silicon chip, (small) than your fingernail. The
chip is called a microprocessor.

VII. Ask your group mate:
1. if most observable dynamic phenomena can be described in one equation or
another;
. how modern computers differ from the preceding ones;
. what name Babbage gave to his automatic mechanical calculating machine;
. if Babbage's difference machine was really a great advance;
. who logarithms were invented by;
. why Babbage failed to design a digital computer;
. when the first gear-driven calculating machine was created;
. if he/she knows how people counted in the early ages;
9. what arithmetic operations calculators can perform,;
10. what scientists found out in the field of mathematical physics between 1850
and 1900;
11. if he/she knows what tools facilitating counting appeared about 3000 B.C.;
12. what times computing can be traced back to.
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VIII. Insert prepositions where necessary: of, on, into, for, at, in, to.

1. A monitor is responsible ... conveying information ... the user.

2. A system unit is a box made ... metal or plastic.

3. A mouse contains ... least one button.

4. Different drives may be installed ... a computer.

5. There are two types ... processor: slotted and socket.

6. Memory is a temporary storage place ... data.

7. The mouse controls the movement ... the pointer ... the screen.

8. All computer components are either contained ... or attached ... the
motherboard.

Translation

IX. Translate the following phrases and note the differences in the
translation.

A

digital computer

computer technology

chain reaction

light year

laboratory model
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government grant
algebraic structure
common centre of gravity
thermal pressure
gravitational radius
nuclear fuel

data processing

the punched-card principle
expansion parameter
game theory

speed increase

time machine

earth satellite

sound production
Penrose's theorem
second-order effects
brief-case size computer
space travel

petroleum engineer
space woman

computer research

Revision
X. Translate the following sentences from Russian into English.

1
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. S mo6:110, KOT/a JIFOJIU TOBOPSAT MPaBy.

. OHM He 00T, KOTJ]a UX CIPAIINBAIOT 00 ATOM.

. Onu Bugenu, kak caMoJIET JeTelI HaJ JOMaMH.

. OH criplman, Kak ero uMsi yoMruHalId BO BpEMsI pa3roBopa.

. 51 cnpiman, 4To OH BepHYJICA B MOCKBY.

. 51 BUXKY, BBl JOCTUIJIA YCIIEXOB B N3YUYCHUH AHTJIMHUCKOTO A3bIKA.
. 5l cunTaro, 4TO OH YMHBIN YEJIOBEK.

. 5l nonararo, 4TO €My OKOJIO IIECTUAECATH JIET.

9.

MBI 0KH1a€M, YTO OH CKOPO MPHUEET.

10. S yBugen, yTo B KOMHAT€ HUKOTO HE ObLIO.

11. On 3aMeTH1, YTO MaKeT ObLI MOPBaH.

12. Onu yBUzaenU, 4YTO BCe MpEnoiaBaTesiv OblIM B 3alie.

13. MsI Buzenu, Kak 0arax mojoKuiu B MalllHY.

14. 51 Bunen, 4to oH OBLI B3BOJIHOBAH, U CIIPOCHII, B UéM JIEJIO.

15. 5 Bugen, 4To OHa HE 3HaJa 3TOro MPABWIIA, U PELINII IOMOYb €.
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Text 2. COMPUTER COMPONENTS

A computer consists of a variety of hardware and software components that
work together to perform calculations, organize data, and communicate with other
components. The main components of the computer are as follows:

Monitor. A monitor is an output device, which looks like a television screen,
displaying texts, graphics and video information to the user.

Keyboard. A keyboard is an input device which allows the user to enter data
and instructions into a computer. The keyboard contains keys that allow you to type
letters of the alphabet, numbers, spaces, punctuation marks, etc. The keyboard also
contains special keys for entering instructions.

Mouse. A mouse is a small hand-held device that contains at least one button.
The mouse controls the movement on the screen of a symbol called the pointer.

System Unit. A system unit is a box-like case made of metal or plastic that
protects the internal components of the computer from damage. The circuitry in the
system unit is a part of or is connected to a circuit board called the motherboard. The
system unit consists of the following components:

CPU - The Central Processing Unit, also called a processor, is an electronic
device that interprets and carries out the basic instructions that operate the computer.
There are basically two types of processors, i.e. slotted and socket processors. Many
modern CPUs are covered with fins or a fan to dissipate the heat they generate.

Motherboard. A motherboard is the primary printed circuit board in a PC. All
of the basic circuitry and components required for a PC to function are either
contained in or attached to the motherboard. The motherboard typically contains the
system bus, processor and coprocessor sockets, memory sockets, serial and parallel
ports, expansion slots, and peripheral controllers.

Bios - A BIOS (Basic Input Output System) is the program that enables a PC to
boot after power-up. The BIOS is a built-in set of routines that serves as an interface
between the computer's operating system and hardware devices. It is stored on a
ROM chip generally located near the computer's real-time clock or lithium battery.
By processing requests from applications as well as drivers, the BIOS permits the
user to maintain control of hardware settings.

Disc Drives. One may have several different drives installed on the computer
system. The following drives may be installed:

Hard Drive. A hard drive is an important part of your computer used for long-
term storage of data, as opposed to Random Access Memory (RAM) which loses data
as soon as your PC loses power.

Floppy Disc Drive. A Floppy Disc Drive is used for storing information into a
floppy disk. A floppy disk consists of a thin, circular, flexible disk enclosed in a
plastic shell. It stores data and information using magnetic patterns.

A CD ROM\DVD ROM drive\CD RW - CD ROMs are a little bit different to
floppy and hard disks. Instead of electromagnetism, they use a laser to reflect light
off microscopic pits embedded in the disks. When a pit swings by, the light is
reflected to an electric eye. Where there is no pit, the light is not reflected.
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DVD ROMs store more data. They can do it by having smaller pits, using two
levels of pits, one under a translucent surface containing the other layer, and in some
cases, by storing data on both sides of the disk.

Video Card. One of the expansion cards, called a display, video or graphics
card, is for the monitor. This card is responsible for converting graphics and text into
the monitor.

Power Supply. An internal power supply is responsible for converting your
standard household power into a form that your computer can use. The power supply
is responsible for powering every device in your computer; if it has a problem or is of
low quality, you may experience many difficulties.

System buses. A bus, in computer terms, is simply a channel over which
information flows between two or more devices.

Memory Module. A Memory module is a temporary storage place for data,
instructions, and information.

Phonetics

I. Read the following words according to the transcription.
circuitry [’sa: kitri] - menu

processor [ ‘prausesa] - mporeccop

translucent [traens lu:sont] - mpocBeUYNBaAOIINI
microscopic [ markras’kopik] - MUKpOCKOTTHYECKHIT
module ['modju:l] - MmoyB

peripheral [pa riforal] - nepudepuiinbrit

temporary [ temparari] - BpEMEHHBIN

routine [ru:'ti:n] - cTaHAapTHAs MporpaMmma
dissipate [ "disipeit] - pacceuBaTh, pa3roHsITh

Comprehension Check

II. Answer the following questions.

1. What are the two main groups of computer components that enable it to
operate?

2. What is the function of the monitor?

3. What does the keyboard allow the user to do?

4. What does the mouse control?

5. What does the system unit protect the computer components from?

6. What electronic device interprets and carries out the basic instructions that
operate the computer?

7. What does the motherboard contain?

8. What is a BIOS?

9. What drives may be installed on the computer?

10. How is a system bus defined?

11. What is the internal power supply responsible for?
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II1. Complete the following sentences.
. The monitor is ...
. The mouse controls ...
. The keyboard is ...
. The hard drive is used for ...
. A BIOS is the program ...
. A Floppy Disc Drive is used for ...
. The video card is responsible for ...
. A channel over which information flows between two or more devices is
called ...
9. A memory module is ...
10. An internal power supply is responsible for ...

0N DNk~ W

Vocabulary

IV. Match the following.
1. system buses a) MyHKTyallHOHHBbIE OTMETKH
2. punctuation marks b) cucTeMHbIE TUHBI
3. serial and parallel ports C) THE3/10 MaMsTU
4. memory socket d) mporpammsl
5. power supply €) BKIIIOUCHHUE
6. boot f) ucTOuHUK TUTAHUS
7. power-up g) 3aIycK
8. routines h) nepudepuitnpie KOHTPOILIIEPHI
9. peripheral controllers 1) mocJieIoBaTeNIbHBIC U MapasjieibHbIC
10. coprocessor MIOPTHI
11. expansion slot j) CJIOT paciupeHus
12. circuitry k) comporeccop
13. hardware components 1) annmapaTHbIe KOMIIOHEHTBI
14. software components m) 2JIGKTPOHHAS CXeMa
15. fan n) IPOIECCOPHOE THE3/I0
16. processor socket 0) BEHTUJISITOP

p) IPOrpaMMHBIE KOMITOHEHTBI

V. Give derivatives of the following words.
Processor, to store, to operate, to expand, digit, magnet, basic, to interpret, to
apply, to control, to point, information, calculation, responsibility, to connect, to use.

Grammar

VI. Complete the phrases with the correct prepositions. Translate them
into Russian.

1. to be responsible ...

2. to consist ...

3. to communicate ...

4. to enter data ... a computer
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5. to protect the internal components ... damage
6. to carry ... the basic instructions

7. to be used ... long-term storage ... data

8. to be ... low quality

9. to store data ... both sides of the disc

10. the flexible disc enclosed ... a plastic cell

VII. Put questions to the following sentences.

1. The term computer is used to describe a device made up of a combination of
electronic and electromechanical components.

2. Software is the term used to describe instructions that tell the hardware how
to perform a task.

3. The basic job of the computer is the processing of information.

4. Computers accept information in the form of instructions called a program
and characters called data.

5. The computer is expected to perform mathematical and logical operations
and give out the results.

6. The data is raw material while information is organized, processed, refined
and used for decision making.

7. The computer is used to convert data into information.

8. It is also used to store information in the digital form.

Translation

VIII. Translate the sentences with the conjunctions unless, while, though, if.

1. A body in motion would continue to travel in a straight line forever unless
some force was applied to stop it.

2. Unless you seize a handrail, you will keep moving due to your being a
"body" in motion.

3. While being a student, Newton was greatly interested in the discoveries
which had been made before.

4. Though conducted with great care, the test did not give the expected results.

5. Unless stopped by some external force, the body will keep moving due to
inertia.

6. While making experiments, Newton discovered the law of inertia.

7. If emitted by a strong source of light, the rays would cast bright light on the
distant objects.

Revision

IX. Translate the following sentences into English.

1. I'oBOpAT, UTO OHU XOPOIIIO 3HAKOT KUTAUCKUM S3BIK.

2. I'oBopwIIM, UTO OH 3HAET HECKOJIbKO BOCTOUHBIX SA3bIKOB.
3. I'0BOpAT, UTO OH MHUILIET HOBYIO TIHECY.

4. Ilonaratot, 4TO OHU HAXOJSTCA HA TyTH B MOCKBY.

5. CuuTaoT, YTO OH OMBITHBINA UHXKEHED.
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6. Oxxuganu, yTo OH NpUOYIET BEUEPOM.

7. Coob1aroT, uTo neneramus yexaia u3 JlonaoHa.
8. Kaxercs, OH XOpolIo 3HAET aHTJIUUCKUN S3BIK.
9. Ilorona, No-BUAUMOMY, YIIYUIIA€TCS.

10. Cnyunioch Tak, 4To st ObLI TaM B 3TO BPEMSI.
11. BeposiTHO, OHU TPUAYT CKOPO.

12. ManoBeposiTHO, UTO OHU TIPUOYYT 3aBTpa.

13. OHM, HECOMHEHHO, TPUEAYT Ha KOH(EPEHIIHIO.
14. OH, HECOMHEHHO, BEPHETCS CKOPO.

Text 3. PROGRAMMING LANGUAGES
"First things first: the very first language
a programmer should learn is English.”
Stig Hemmer

A programming language is a composition of vocabulary and a set of
grammatical rules for instructing a computer to perform specific tasks. Each language
has a unique set of keywords (words that it understands) and a special syntax for
organizing program instructions.

Machine languages are the languages that the computer actually understands.
They are the least complex and the closest to computer hardware programming
languages. They consist entirely of numbers, and only numbers, — memory
addresses and operation codes. Each different type of CPU (Central Processing Unit)
has its own unique machine language.

Lying between machine languages and high-level languages are assembly
languages. Assembly languages, or assemblers, are similar to machine languages, but
they are much easier to program in because they allow a programmer to substitute
names for numbers: ones and zeros and enable them to use meaningful names for
instructions. In fact, the first assembler was simply a system for representing machine
instructions with simple mnemonics.

The term programming language most often refers to high-level languages,
such as BASIC, C, C++, COBOL, FORTRAN, Ada, Pascal, etc. High-level
programming languages are more complex than assemblers and much more complex
than machine languages. They all fall into two major categories: imperative
languages and declarative languages.

Imperative languages describe computation in terms of a program state and
statements that change the program state. Imperative programs are a sequence of
commands for the computer to perform. The earliest imperative languages were the
machine languages of the original computers. In these languages, instructions were
very simple. FORTRAN, Formula translation, developed at IBM starting in 1954,
was a compiled language that allowed named variables, complex expressions,
subprograms, and many other features now common in imperative languages.

Declarative programming languages stand in contrast to imperative languages.
Whereas imperative languages give the computer a list of instructions to execute in a
particular order, declarative programming describes to the computer a set of
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conditions and relationships between variables, and then the language executor (an
interpreter or compiler) applies a fixed algorithm to these relations to produce a
result. The advantage of declarative languages is that programs written in them are
closer to the program specification. Programming, therefore, is at a higher level than
in the imperative languages.

Phonetics

I. Read the following words according to the transcription.

assembly [o’sembli] - accemOiep, 361K accemobIiepa

mnemonics [n1'moniks] - MHEMOHHKaA

FORTRAN [ fo:itren] - ®OPTPAH - cokp. or FORmula TRANslator

COBOL [ 'kaubol] - KOBOJI - cokp. or Common Business Oriented Language
- SI3BIK MIPOTPAMMHMPOBAHIS 1711 KOMMEPUYECKUX U JCIIOBBIX 3a7a4

ADA [’eida] - Automated Data Acquisition - aBBTOMaTU3HUPOBAHHOE MOIYYECHHE
JTaHHBIX

PASCAL [pz’'skeel] - s3bik [Tackanb

imperative [1m'perativ] - UMnepaTHUBHBIN

declarative [d1 klerativ] - neknapaTuBHBII

Comprehension check

II. Answer the following questions.

1. How is a programming language defined?

2. What are machine languages?

3. What are assembly languages?

4. What are high-level languages characterized by?

5. What is the function of imperative languages?

6. What does declarative programming consist in?

7. Is a higher level of programming provided by imperative or declarative
languages?

II1. Complete the following sentences.

. A programming language is ...

. Machine languages are the languages that ...

. Each different type of CPU has its own ...

. Lying between machine languages and high-level languages are ...
. Most often the term programming language refers to ...

. Imperative programs are a sequence of ...

. Programming in the imperative languages is at a higher level ...
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Vocabulary

IV. Give derivatives of the following words.

To specify, to declare, to execute, to assemble, to compile, program, to express,
to represent, to instruct, to describe, similar, to perform, to apply, to specify,
organization, to vary, to interpret, to produce, to differ, development, entire, to mean.
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V. Find in the text English equivalents to the following Russian words and
word-combinations.

NmnepaTuBHBI ~ A3BIK  MPOTPAaMMHUPOBAHUS,  JIEKJIAPAaTUBHBIA  SA3BIK
MPOrpaMMUPOBaHMUS, acCeMOIIEp, MPOrPAMMHBIN SI3bIK BHICOKOTO YPOBHSI, MAIlIMHHBIN
A3BIK, CAMBOJIMKA (KOMaHJ), KOJI Omnepalui, aapec mamsTH, Habop KIIOYEBBIX CIIOB,
MOCJIEIOBATEILHOCTh KOMaHJ, TMOJNporpaMma, (QyHKIMOHAJIbHBIE TpeOOBaHUs
MPOrpaMMbl, CBOJ MpaBWJ, 3HAYEHUS MEPEMEHHBIX, UCIIOIHUTEINb, MPEUMYIIECTBO,
COCTaBHUTEIb MPOTPaAMMBI.

VI. Match the synonymous forms.

1. similar a) to collect
2. complex b) first
3. to assemble c) like
4. original d) basic
5. major e) to be divided into
6. fundamental f) structure
7. to fall into g) to use instead of
8. composition h) to make smth. possible
9. to substitute 1) symbolics
10. to enable j) complicated
11. mnemonics k) to create
12. to develop 1) main
Grammar

VII. Insert prepositions where necessary: of, on, into, for, at, in, to.
. A monitor is responsible ... conveying information ... the user.
. A system unit is a box made ... metal or plastic.
. A mouse contains ... least one button.
. Different drives may be installed ... a computer.
. There are two types ... processor: slotted and socket.
. Memory is a temporary storage place ... data.
. The mouse controls the movement ... the pointer ... the screen.
. All computer components are either contained ... or attached ... the motherboard
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Translation
VIII. Translate the following sentences with complex conjunctions both ...
and, either ... or, neither ... nor (kax .... max u;, uiu ... Ui, Hu ... Hu).

1. Both Godel's result and the new discoveries require the construction of a model.

2. Both imperative and declarative languages refer to high-level programming
languages.

3. This equation has either the root equal to zero or no solution at all.

4. Neither the axiom of choice nor the continuum hypothesis had been proved.

5. A programmer is expected to define both the problem and the means of solving it.
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6. Either the program failed, or the instruments of measurement were unreliable.

7. Both scientists and engineers took part in the construction of the first computers.

8. In the early ages, people used either objects or fingers in counting.

9. In the past, people understood neither the nature of light nor the way it travelled
through space.

10. Both radium and uranium are rare elements that break down by themselves.

11. Neither radio broadcasting stations nor radar sets can operate without radiant
energy waves.

12. Both Newton's mechanics and Einstein's theory of relativity are used in the study
of astronomy and the movement of celestial bodies.

13. Both physics and mathematics add to our understanding of the world around us.
14. Modern engineering demands both a sound training in general sciences and
profound knowledge of the computer.

IX. Translate the sentences paying attention to the use of the Present
Perfect Continuous Tense.

1. I have been working on the program for a month.

2. I have been studying Mathematics for over 10 years.

3. He has been learning English for two years.

4. My friend has been programming for ages.

5. They have been investigating this strange phenomenon for a long time, but they

haven't found any reasonable explanation so far.

6. How long have you been experimenting with this new device?

7. I have been looking for the dictionary since morning, and I still hope to find it.

Revision
X. Translate the following sentences into English focusing on Gerund and
Participle L.
. 51 TOMHIO, YTO YUTAJI OTY KHHTY.
. OH HacTauBal, 4TOObl OHU MOLUIH TyJa HEMEIJICHHO.
. bnarogapto Bac 3a T0, 4TO BbI IPULIUIH.
. OH BOLIEN B KOMHATY, HE 3aMETHUB €€.
. DTy KHUTY CTOUT MPOYECTb.
. [InaBanue - xoporiee pu3nuecKoe ynpakHeHHE.
. Het cmbIciia uatu Tyga ceromss.
. Ilepen oThe3ioM B JIoHAOH s 3amién k Opary.
9. 3Has aHTJIMHACKUI SI3bIK XOPOIIO, OH MEPEBOIMII Fa3e€THbIE CTaThU 0€3 ClIoBaps.
10. Korpa s BOmén B KOMHATY, 1 OTAA]1 MUCbMO KEHIIMHE, CUJIEBIIECH Y OKHA.
11. 1 nonusn )xypHa, JIeKaBIIM Ha TIOJTY.
12. IIpuexaB Ha BOK3aJI, 1 MO3BOHUJ CECTPE.
13. On cunen B Kkpeciie, UuTas ra3eTy.
14. Tlepexoms Moct, Mbl yBHUaenu JIKOHa, pa3roBapuUBAaBLIETO C MOXKHIBIM
MY>XYHUHOM.
15. IIpoxxuB B bpuTaHun HECKOJIBKO JIET, YUEHBIN BEPHYJICS HA POJIUHY.
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Text 4. COMPUTER VIRUSES

A virus is a piece of software designed and written adversely to affect your
computer by altering the way it works without your knowledge or permission. In
more technical terms, a virus is a segment of program code that implants itself into
one of your executable files and spreads systematically from one file to another.

Computer viruses must be written and have a specific purpose. Usually, a virus
has two distinct functions: it spreads itself from one file to another without your
knowledge and implements the damage planned by the perpetrator. This could
include erasing a disk, deleting your files, corrupting your programs or just creating
havoc on your computer.

Troyan Horses, (or Backdoors) are one of the viruses of which there are now
more than one thousand in circulation (including modifications and variants). They
pose a real threat to any user who hasn't taken adequate precautions to protect their
data.

The name Troyan Horse derives itself from a page in Greek history when the
Greeks had laid siege to the fortified city of Troy for over ten years. Their spy, a
Greek called Sinon, offered the Troyans a gift in the form of a wooden horse and
convinced them that by accepting it, they would become invincible. The horse,
though, was hollow and was occupied by a contingent of Greek soldiers. When they
emerged in the dead of night and opened the city gates, the Greeks swarmed in,
slaughtered its citizens and subsequently pillaged, burnt and laid waste to the city.

In the IT environment, the Troyan Horse acts as a means of entering the
victim's computer undetected and then allowing a remote user unrestricted access to
any data stored on the user's hard disk drive whenever he or she goes online. In this
way, the user gets burnt and like the unfortunate citizens of Troy, may only discover
the fact when it is too late. These types of viruses were originally designed as a
means of self-expression by gifted programmers. The viruses made the system lock
up or caused loss of data on the user's machine.

Phonetics

I. Read the following words according to the transcription.
virus ['varoras] - BUpyc

adversely [ed v3:sli] - 30. npenHamMepeHHO, C BpakJIcOHBIM HaMEpEHHUEM
havoc [ 'havok] - onycToiienue

Troyan ['trojon] - TposiH, TposiHCKasi MporpamMmma

segment [ 'segmont] - 4acTh

implement, v [ tmplimont] - ocyiiecTBIsITH

delete, v [d1'li:t] - ynanuTh

contingent [kon'tindgont] - oTpsiza

siege [si:d3] - ocana

slaughter, v [ 'slo:to] - youBath

subsequent [ 'sabs1t kwont] - mocnexyrormiuit

pillage [ 'pilid3] - rpa6&x, mapoaépcTBo
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Comprehension check

II. Answer the following questions.

1. How is a virus defined?

2. What episode in Greek history is the virus 7royan Horse associated with?
3. Where do computer viruses come from?

4. Who were they originally designed by?

5. What is the damage inflicted by the virus on the computer?

II1. Complete the following sentences.

1. A virus is a segment of program code that ...
2. A virus implements the damage planned by ...
3. The Greeks had laid siege to the fortified city of Troy for over ...
4. The Troyan Horse allows a remote user access to ...
5. These types of viruses were originally designed ...
6. The user may only discover that fact ...
7. The viruses cause loss of ...
8. Computer viruses must be written and ...
9. They pose a real threat to any user who ...
Vocabulary
IV. Match the synonymous forms.
1. to convince smb. a) to alter
2. to take steps to protect one's data b) aim
3. to change c¢) to make smb. believe
4. purpose d) to take precautions
5. talented €) unconquerable
6. invincible f) gifted
7. unfortunate g) to endanger
8. to pose a threat h) unlucky
9. to give a present 1) to emerge
10. to come out j) to offer a gift
11. undetected k) to kill
12. to slaughter 1) unnoticed

V. Find in the text the English equivalents to the following Russian words
and word-combinations.
0JIokMpoBaTh (cUcTEeMy), pa3rpaduTh (ropoj), OMYCTOIIUTh, MO WMEHH, CPEICTBO
CaMOBBIpaXEHUS, HEOTPAHUYCHHBIN JTOCTYH, BOUTH B MHTEepHET, OBITh CO3IaHHBIM,
ObITh B OOpaiieHud (B XO0ny), BO3IAECHCTBOBATH, PACHPOCTPAHITHCS, MCIOJIHUTEIH
MPECTYIUICHUS, TPUBOJUTH B TOJHBIN OeCOPsAI0K, TOBPEIUTh MPOrpaMMy, CTEPETh
IUCK, JUKBUAMPOBATH (paiiibl, NMPUYUHUTH BpEl, HUMETb OIPEACIEHHYIO IElb,
XpaHUTbCS ~ Ha  JKECTKOM  JIUCKEe, TMPUHATH  COOTBETCTBYIOUIME  MEpHI
MIPETOCTOPOKHOCTH.
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Grammar
VI. Complete the sentences matching its parts from the two columns.

1. The longer we waited a) the more I liked him

2. The more I got to know him b) the more impatient he became

3. The earlier we leave c¢) the more you want

4. The more you practice your English d) the faster you’ll learn

5. The longer the telephone call e) the sooner we’ll arrive

6. The more you have f) the more you have to pay
VII. Choose the appropriate Present Tense (the right column) for each
English verb (the left column).

1. has read a) Present Progressive

2. 1s reading b) Present Perfect

3. had read c) Present Simple

4. have been reading d) Past Perfect

5. reads e) Present Perfect Progressive

VIII. Choose the preposition to be used (or not be used at all) after each
verb listed below. Translate the verbs.

1. to insist a) of

2. to depend b) from
3. to avoid c) on

4. to succeed d) in

5. to deny e) -

6. to rely

7. to approve

8. to prevent

IX. Insert the proper verbs from exercise VI and translate the sentences
into Russian.

1. They (Hacmausanu) on our coming.

2. This company (npeycnena) in producing personal computers.

3. He (0006pun) of using modern methods of investigation.

4. You should (u36ecamv) working without any breaks at all.

5. Nothing could (nomewams) him from going there.

Translation
X. Translate the following sentences into Russian paying attention to the
meanings of the words the former ... the latter — nepswiii ... nocieonuii.

1. Fundamental and applied sciences are commonly distinguished, the former are
interested in fundamental laws of nature, the latter in their practical application.

2. The subject of applied mechanics may be divided into statics and dynamics; the
former deals with bodies in equilibrium, the latter with bodies in motion.
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3. There are two kinds of motion: rectilinear and curvilinear, the former is the motion
of a particle along a straight line, the latter is the motion along a curved path.

Revision
XI. Participle I or Participle II? Translate the sentences into English.
. OH noka3aJl MHE CIMCOK MPEAMETOB, U3y4aE€MbIX CTYJEHTaMU BTOPOTO Kypca.
. OHa 3ammumna nopBaHHbINA PyKaB CBOETO IJIATHSI.
. OTBeT, MOJIy4YEHHBIN OT HAIIUX NAPTHEPOB, OUCHb yIUBUII HAC.
. Boripockl, o0cyxaBivecst Ha COOpaHUH B IIPOIIJIOM MECSIIE, TENEPh PEIICHBI.
. UenoBek, cuaaiuii y okHa, Opat MOero apyra.
. Imes MHOTO BpeMEHU, Mbl PELIWIIN IOUTH B TEATP.
. OHa cmoTpesna Ha peO€HKa, UTPABIIIETO B KOMIIBIOTEPHYIO UTDPY.
. Karasicb Buepa Ha KOHbKaXx, OH ynaja ¥ OBPEIUII HOTY.
9. Kuuru, npouynTaHHBIE B IETCTBE, KAXKYTCS CTAPBIMU JAPY3bIMHU.
10. Imes Takoi XOpoOIIUil CI0BAPb, Thl CMOXKEIIb JIETKO MEPEBECTH ITY CTATHIO.
11. MsI cunenu B cagy, pa3roBaprBasi O Hallleil OE3/IKe Ha IOT.
12. KanuTaH CcTOSI HA MOCTUKE, OTJaBasi MPUKa3bl MOPSIKaM.
13. Bce cTyneHThbl, NpUHUMAIOIINE Y4YaCTHE B COPEBHOBAHWU, JOJKHBI MPUNTH B
criopT3ai B 6 4acos.
14. Bce paboThl, HaNMCaHHbBIC CTYACHTAMHU, YK€ TPOBEPEHBI MPETIOIaBaTEIIEM.
15. 4 emi€ He mpocMOTpEN BCE )KYPHAJIbI, PUCIAHHBIE HAM U3 MOCKBBI.
16. TTokaxkxuTe MHE CIIMCOK CTYAEHTOB, U3YUYAIOIIUX aHTJTUHCKUAN SI3BIK.
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Text 5. COMPUTERS IN SCIENCE

Computers are, perhaps, the most useful tools that have ever been invented by
mankind. They are used to count our votes, figure our bank accounts, help plan new
buildings and bridges, guide our astronauts through space and assist management in
its everyday decisions. The dynamic introduction of the computer has changed man's
information needs entirely. Man has developed methods of compiling and analyzing
large quantities of data with a minimum amount of human intervention.
Technological advances in all fields have been dynamic and extensive. The methods
of applying data processing systems to information needs are boundless. With each
new application, data processing systems can be used to help man increase his
productivity and advance civilization further. It's a giant step forward in man's
utilization of science and knowledge as a means of progress.

What can computers do for the scientist? Now weather scientists are able to
work out astronomical number of calculations for predicting weather changes. They
are even working on a mathematic model of the world's weather that may some day
enable us fo make accurate weather forecasts a year or more ahead of time.

In medicine computers are helping researchers test drugs by extrapolating the
information gained in limited trials, so that large scale tests will not only be safer, but
will yield far more useful information. Computers are helping doctors make
diagnoses by winnowing down the information a doctor has to go through to arrive at
a valid conclusion.
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Biochemists are using computers as a sort of mathematical microscope, in
delving into the secret of the living cell; they have found a physical limit to the
information they can obtain with their instruments. By using computers, they have
already obtained and are beginning to construct an accurate picture of the giant
molecules that are the building blocks of all living things.

In astronomy, computers, of course, serve as computational workhorses,
figuring out the exact positions and orbits of planets, stars and other heavenly bodies.

With the growing importance of radio telescope, computers have been
especially valuable in analyzing the patterns of signals received from outer space,
separating the meaningful signals from the electronic roar of background "noise" that
accompanies them. Space technology would be almost unthinkable without the power
of the computer. This is an area of science that requires the combined knowledge of
all other sciences - physics, chemistry, thermodynamics, electronics, mathematics,
even psychology. Only computers can bring this large amount of information under
control to make it serve our efforts.

The potential of using computers in education and the training of specialists 1s
enormous. Computers extend our abilities and allow us to make more rational
decisions faster. It is especially important in extreme situations, at the time of
emergency and disaster. Computer models of people's behaviour in panic moments
help rescuers make adequate decisions and save lives. Artificial intelligence is
another promising field of knowledge which is unimaginable without the computer.

The achievements of computers in all fields of knowledge have been fantastic.
The tremendous storage capacities and rapid processing of data have produced the
valuable information necessary for research in the unknown areas of science.
Scientific research has moved into the foreground of human activity. In both pure and
applied sciences, computers are being used to increase man's thinking power - and to
increase the time he can spend thinking.

Phonetics

I. Read the following words according to the transcription.
entirely [mn'taroli] - moHOCTHIO

utilization [ ju:tilar zeifn] - ucnonb3oBaHue
astronomical [ @stro nomiksl] - actpoHOMUYECKMI
accurate [ 'akjurit] - TOUHbIN

extrapolate, v [1k ‘strepa lert] - axcTpanonupoBaTh
diagnosis [ darog nousis] - AuarHos

molecule [ ' mplikju:1] - monekyna

biochemist [ ‘barov kemist] - GuoOXuUMUK
psychology [sar1 kplod31] - ncuxomorus

Comprehension check

II. Answer the following questions.

1. How have man's information needs been changed with the introduction of
the computer?
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Vocabulary

II1. Find in the text the English equivalents to the following Russian words

and word-combinations.

bonpiine MaccuBbl JaHHBIX, IIAar BHOEpPEA, CHUCTEMbl OOpPaOOTKHU JaHHBIX,
BBIYMCIIEHUSA, JeJaTh TOYHBIA NIPOTHO3 MOrOJAbl, 3KCTPAINOJIUPOBATh, IPOBOJIUTH
UCIIBITAHMS JIEKAPCTBEHHBIX CPEJACTB, CTAaBUThb JMArHO3, OTOMpaTh HMH(OpPMALUIO,
cAenaTh MPAaBWIBHOE 3aKIIOUYECHHE, MATEMAaTUYECKUI MHMKPOCKOI, CTaBUTh IIOJ
KOHTPOJb Oousiblliie O0BEMBI MH(GOpPMAIMKU, Ype3BblUaliHas CUTYallMs, CTUXHHHOE
OencTBHE, KOMIIBIOTEpHAS MOJIENb MMOBE/ICHUSI, IPUHUMATh PEIICHHs], TCOPETUYECKUE

" IMIPUKJIATHBIC HAYKU.

. What can computers do for meteorologists?

. What are the prospects of using computers in medicine?

. How do biochemists benefit from the use of computers?

. What is the use of computers in astronomy like?

. Are computers useful in developing space technology?

. What is the potential of using computers in the sphere of education?
. What is the role of computers in both pure and applied sciences?

IV. Match the synonyms.
1. tremendous a) fast
2. rapid b) enormous
3. to accompany c) to surpass
4. to exceed d) to go with
5. various e) to perform
6. to execute f) diverse
7. to predict g) to display
8. to exhibit h) to forecast
9. rational 1) common
10. to obtain j) reasonable
11. smart k) to gain
12. general 1) intelligent
13. to delay m) to compel
14. to force n) to postpone
Grammar
V. Choose the appropriate Future Tense (the right column) for each
English verb (the left column).
1. will read a) Future Perfect Active
2. shall have read b) Future Simple Active
3. will be reading c) Future Progressive Active
4. will be read d) Future Perfect Progressive Active
5. shall have been reading e) Future Perfect Passive
6. will have been read f) Future Simple Passive
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VI. Complete the sentences) using the information given in brackets (First
Conditionals). Begin each sentence with the words: If the computer industry
continues to grow...

Model: Students (to take courses on home computers).

If the computer industry continues to grow, students will probably take courses
on home computers.
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. Universities (to be abandoned).

. Work (to be done at home).

. Cities as we know them (to become a thing of the past).

. Books (to become obsolete).

. News from magazines (to be available even before it is printed).
. People (to become more isolated).

. People (to expect friends to respond as computers do).

. Medical diagnoses (be done by computers).
0.

Tiny computer implants containing a great deal of information (to be placed

into the brain).
10. Computers (to replace workers).

VII. Complete the sentences using the correct form of the verb (Second
Conditionals).

Model: If I were in London, I would go to the British Museum.

1. If T had enough money, I (f0 buy) the latest computer model.

2. It’s obvious that if there were no computers, the progress of civilization (not
to be) so rapid.

3. If they had more powerful computers, they (fo achieve) much better results.

4. If I were a genius ...

5. If my father were a tycoon of computer industry ...

6. If my girlfriend were a hacker ...

7. If I had $ 100,000 to spend in three days ...

8. If somebody stole my computer ...

VIII. Put questions to the following sentences.
1. Computer programs of the future will probably be quite different from those in
use today. (General question)
2. It will be an interesting future — waiting for each new development and marveling
at each new advance in data processing. (Special question: a why- question)
3. Every home could have a built-in communications system, similar to cable
television. (Special question: a what-question))
4. A built-in communications system will allow the user to have the world’s
information at his immediate disposal without leaving his home. (Special question)
5. Programming as we know it may cease to exist. (General question)
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Translation

IX. Translate the following sentences into Russian paying attention to the
prepositions with and by.
1. By using computers, biochemists are making a study of the building blocks of all
living things.
2. With the growing use of computers, great progress is being made in the field of
space exploration.
3. By combining the knowledge of different sciences, researchers may considerably
advance the development of space technology.
4. With each new application of data processing systems, man advances civilization
further.
5. With the help of computers, scientists manage to bring large amounts of
information under control.
6. By making computer models of people's behaviour, scientists help rescuers arrive
at rational decisions.

X. Translate the following sentences paying attention to the use of the
Present Perfect Tense.
1. Biochemists have found a physical limit to the information they can obtain with
their instruments.
2. Computers have been especially valuable in analyzing the signals from outer
space.
3. Scientific research has moved into the foreground of human activity.
4. The achievements of computers in all sciences have been fantastic.
5. The object of this text sas been to show the application of computers in various
spheres.

Revision
XI. Infinitive or Gerund? Open the brackets and use the correct form to

complete the sentence.
. I would rather not (7o fell) them about it.
. It was difficult (zo refuse) his request.
. It is no good (to do) that.
. You had better (fo go) there at once.
. Do you have any objection (to sign) this document?
. He said he would sooner (7o stay) at home.
. It isn't worth while (to go) there.
. I don't mind (zo walk).

. She enjoyed (o sit) in the sun.
10. I look forward (fo go) on leave.
11. He made me (fo read) the book.
12. I'let him (o go) there.
13. He was made (%o do) it.
14. I have no desire (fo go) there.
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15. It's useless (to try) to make him change his mind.

Text 6. THE INTERNET

The Internet is one of the words that are most commonly used nowadays.
Wherever you were and whatever you did, you could hear it mentioned once or even
several times a day.

So what is the Internet? Why has this global network suddenly appeared? How
many people use it? In what directions does the Internet develop? The answers to
these questions allow experts to develop this extremely important communication
system which is connected with the three stages of computer development.

1. The era of the Black box (1939 — 1970). At that time, computers were an
enormous collection of electronic lamps, transistors or integrated circuits. They also
filled huge black metal boxes. If you smoked or raised your voice, they wheezed and
stopped. Most of them were manufactured by the IBM firm.

2. The era of personal computers (1970 — 1990). The invention of microcircuits
and new operational systems resulted in the fact that computers became cheaper,
smaller in size and faster, i.e. they needed less time to perform larger amounts of
work. Miniaturization and improvement of program maintenance placed computers at
the disposal of small businesses and families. By the end of this period, the majority
of people used the programs of the Microsoft firm.

3. The era of the WorldNet (1992). The new communication facility became
popular when operators started sending messages to each other to exchange new
ideas and to discuss general scientific problems. It was called e-mail. With time, e-
mail, Skype and Social Networks became the most wide-spread Internet services.

Nowadays, the Internet is the largest communication network in the world
involving millions of users all over the world. However, it is very difficult to define
the exact number of users since there is no management and no authority operating
this network. It is sometimes called a big information dump. Yet, it is developing fast
and there is no denying the fact that the Internet is extremely useful in our day-to-day
life.

Phonetics

I. Read the following words according to the transcription.
microcircuit [ 'maikrou s3:kit]] - Mukpocxema, uut

integrated [ 'into greitid] - UHTErpUpPOBAHHBIN

manufacture, v [ manju fekys] - npouzBoauts
miniaturization [ minifforar zei/n] - MUHHATIOpU3aLIUs
authority [0: 00r1t1] - pyKOBOJICTBO; OpraH ynpaBJICHUS

Comprehension check

II. Answer the following questions.

1. How many stages of computer development is the Internet connected with?
2. What were the main disadvantages of the early computers?

3. When did computers become faster and smaller in size?
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4. What is the third stage of computer development characterized by?
5. Why is it difficult to define the exact number of Internet users?

Vocabulary

ITI1. Match the antonyms.
1. huge a) local
2.global b) tiny
3. expensive c) to lower
4. to raise d) cheap
5. majority ) approximate
6. exact f) minority
7. suddenly g) enlargement
8. miniaturization h) to prohibit
9. to allow 1) gradually
10. improvement j) particular
11. to send k) to underestimate
12. general 1) to receive
13. to overestimate m) deterioration

IV. Find in the text English equivalents to the following Russian words
and word-combinations.

Cetb, DOJEKTpOHHAsl  TOYTa, HWHTErPUPOBAHHBIN, dTambl  Pa3BUTHA,
0oOMEHUBATHCS, OTNEPAIlMOHHAs CHCTEMa, COIMaJIbHbIE CETH, MOChUIATh COOOIICHUS,
BBITIOJIHATE OOJIbIIINE O0OBEMBI paOOThl, B PACIOPSKEHUU, OXBATHIBATH MUJITUOHBI
noJsib30Baresie, uHhopMaluoHHas '"cBajka', HEBO3MOXXHO OTPHIATh, Pa3BUBATH,
PYKOBOJICTBO, YpE3BBIYAHO Ba)XHBIM, HW300peTeHHE, MPUBECTH K YEeMY-JIHO0O,
MUHHUMU3AIMUS 00bEMA, yIIydIIeHUE, TPOU3BOIUTD, OMIPECIATh, 00CYKIATh.

V. Give derivatives of the following words.
To maintain, to define, miniature, to develop, to deny, person, to invent, to
communicate, difficult, advantage, science, to integrate, to improve, to collect, to use.

Grammar

VL. Fill in the gaps with appropriate prepositions: of, in, by, for.

When Charles Babbage, a professor... Mathematics...Cambridge University,
invented the first calculating machine...1812, he couldn’t imagine the situation we
are in today. Nearly everything we do is controlled...computers, the complicated
descendants... his simple machine.

Computers are used more and more often...the world today...the simple reason
that they are far more efficient than human beings. They have much better memories,
and they can store much information. No man alive can do 50.000 sums...one
second, but a computer can. ...fact, computers can do many...the things we do, but
faster and better. They can predict the weather, play chess, write poetry and even
compose music.
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VII. Define the grammatical tense of the verbs in the following sentences.
A
. The students work in the laboratory twice a week.
. They have been writing a composition for two hours.
. I have just received an e-mail letter from my foreign colleague.
. The man who is making a report is our research supervisor.
. I'lll ask him a question after he has finished speaking.
. The results will be discussed after the experiment is completed.
. When I came into the room, they were discussing something.
. It was raining hard when I left the house.
. My brother has been teaching Physics to University students since 2005.
0. We'll be waiting for you in the reading-hall.

=0 00 O\ bW =

B
. How long had they been doing the test by that time?
. By the end of the year, they will have been living here for over 3 years.
. My friend had been ill for three days when I learnt about it.
. Did you know that he had failed the exam?
. He promised he would phone us when he arrived in Moscow.
. My sister will have been writing the book for 2 years by that time.
. By last September, she had been working in the office for 10 years.
. They will have built the house by the beginning of June.
. She said they would be repairing the kitchen the following Sunday.
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Translation
VIII. Translate the sentences paying attention to the forms of the Infinitive
after modal verbs.
. The frequency must have been increased.
. They couldn't have used the material in the construction of the device.
. The scientists must be investigating the properties of the crystal.
. The limit of performance might have been achieved.
. They may be testing various types of lasers.
. Small frequency shifts may have been detected.
. Low-loss optical fibers must have been developed at this research center.
. Chemists and biologists must have been working on the problem together.
. Can he have forgotten to turn off the power supply?
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IX. Translate the sentences from Russian into English using the Infinitive.
1. U3BecTHO, 4TO OWOXMMHKHU HCIOJB3YIOT KOMIIBIOTEp KaK CBOEOOpa3HbIN
MaTeMaTUYeCKUii MUKPOCKOII.
2 . HoBbIM KOMIIbIOTEPAM TpeOOBAIOCh MEHbBIIIE BPEMEHHU JIJISl BHIIOJHEHUS OOJIBIINX
00BEMOB PadoT.
3. Oxupgaercs, 4To BO3MOKHOCTH YeJIoBeKa OYIyT yBEIUUUBATHCS.
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4. YtoObl 1OOUTHCS yclexa B KOCMHUYECKUX TEXHOJOTUSIX, HEOOXOUMO 00bETUHUTD
3HAaHMS B 00JACTH XUMUHU, (PUUKU, TEPMOJIUHAMUKH, JIEKTPOHUKUA U MAaTEMATUKH.

5. Mcnonp30BaTh KOMIOBIOTEP — 3HAYUT COKPATUTH BPEMSI PELLICHHUS 3a/1aUU.

6. CuurTaercs, UYTO KOMIIBIOTEp — OJHO M3 CaMbIX TMOJE3HbIX H300peTeHu
4eJIOBEYECTBA.

7. Y4€Hble TOJIB30BAIMCH AJIEKTPOHHOMN MOYTOW C Iesiblo oOMeHa MHpopMalue u
00CYXJIeHUS IOCTUTHYTBIX PE3YJIbTATOB.

X. Translate the following word-combinations.
the punched card principle
input and output equipment
high speed card readers and printers
repair and maintenance time
computer equipment
air conditioning
communication facility
program maintenance
communication network
computer development
Internet services
small businesses
data processing
weather scientists
weather changes
large scale tests
repair time.

Revision
XI. Open the brackets and use the correct form of the verb to complete the
sentence.
1. She said that Don (zo tell) her that he (to go) to the Crimea next summer.
2. I was surprised that you (not to tell) them that you (¢o intend) to go to St.
Petersburg.
. He promised that he (zo tell) you about my request.
. She said that she (to come) in the evening.
. He said he (to be) strong enough to take part in the competition.
. He drew a plan of the village so that she (can) find his house easily.
. He said he would call me as soon as he (to come) home.
. They asked me whether I (fo be) there the next day.
9. When I asked him whether he (to intend to go) there, he answered that he ... (nof)
(he answered in the negative).
10. When I asked her if she (o want) to see the new film, she answered that she ...
(she answered in the affirmative)
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Text 7. INFORMATICS

The term informatics is of French origin. It appeared in the early 70-s as a
hybrid of two words: information and automatics and was used for denoting a special
field of automated information processing in society.

Informatics 1s a general term pertaining to the study of information systems.
The following three points are essential for the understanding of the general meaning
of the word informatics:

1. Informatics deals with any information system, that is, automated systems,
living organisms, social organisms, social organisations, etc.

2. It may also be referred to natural and social sciences and engineering.

3. Informatics considers information systems from all points of view (from the
logical point of view, paying special attention to information and processing, from
the physical point of view, taking into account the ways of information system
realization, 1. e. information carriers and processing equipment).

Informatics 1s both a fundamental and applied science. It has to do with the
laws and methods of accumulation, transmission and processing of information by
means of computers.

The aim of fundamental investigation in the field of Informatics is, firstly, to
obtain generalized knowledge of any information system; secondly, to determine the
common characteristics of its structure and functioning. Applied investigations help
to work out recommendations concerning the functioning of information systems.

Informatics is closely linked with philosophy and mathematics using the notion
of mathematical model, mathematical logic and the theory of algorithms. It is also
connected with linguistics by means of the theory of formal language and systems of
signs, as well as the theory of information and cybernetics.

Informatics covers all spheres of man's intellectual activity connected with
computer application. The main types of man's intellectual activities studied by
Informatics are mathematical modeling, algorithmization, programming, computation
experiments, and problem solving. Informatics also deals with programming and
operating systems, database management systems, computer graphics, and artificial
intelligence.

The new branch of industry called informatics industry is based on the practical
application of [Informatics. 1t includes computer equipment, means of
communication, management and mass information.

Phonetics

I. Pronounce the following words according to the transcription.
automatics [ o:to ' metiks] - aBToMaTHKa

automated [ '0:to mertid] - aBTOMaTU3UPOBAHHBII

carrier [ 'kario] - HocuTeb

processing [ provsesin] - 00paboTka TaHHBIX

accumulation [9 kju:mjou'le1rfn] - cOop

algorithm [ '&lgo r10m] - anroputm
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cybernetics [ saibo netiks] - kuGepHeTuka

artificial [ a:tr' fifol] - uckyccTBeHHBINH

linguistics [l gwistiks] - TUHTBUCTHKA
algorithmization [ &lgoridmar zeifn] - anropurMusanus
database[ dertobers] - 6a3a maHHBIX

Comprehension Check
II. Answer the following questions.
1. What is the origin of the term informatics and how was it applied in the early
seventies?
2. What kinds of information systems does informatics deal with?
3. Can it be referred to sciences and engineering?
4. From what points of view does informatics consider the existing information
systems?
5. What kind of science is informatics?
6. How is informatics related to computers?
7. What are the aims of fundamental investigation in the field of informatics?
8. What sciences is informatics closely linked with?
9. What notions of mathematics are used by informatics?
10. How is it connected with linguistics?
11. What are the main spheres of man's intellectual activities studied by informatics?
12. What does informatics industry include?

II1. Read the following definitions of Informatics, compare them focusing
on the differences and do the task given below.

1. Informatics 1s a basically new machine-based technology of information
collection concerned with all manifestations, transmission, processing and use, a
technology which is capable of providing major improvements to the key areas of
social practice, above all, planning and management. It is expanding into an industry
of its own which is of importance to the whole economy.

2. Informatics as a science studies the processes and laws of information
communication, distribution, processing and conversion, as well as the laws
underlying the performance of various other information handling operations (coding,
decoding, memorizing, storage, extraction, display, matching, production or
generation, use, etc.)

Choose the right answer
1. Informatics 1s viewed from the point of view of practice rather than theory in

a) definition 1 b) definition 2
2. The rules governing information operations and processing are of special interest
in

a) definition 1 b) definition 2
3. Informatics focuses on information process management in
a) definition 1 b) definition 2
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4. Informatics is considered to be a science rather than an industry in

a) definition 1 b) definition 2
5. Informatics is concerned with improvement of social practice in
a) definition 1 b) definition 2

6. The importance of the theoretical aspect of information operations and processing
is of special interest in
a) definition 1 b) definition 2

Vocabulary
IV. Pick out international words from the text Informatics and give their
Russian equivalents.

V. Find in the text English equivalents to the following Russian words and
word-combinations:

o003HayaTh, HU3y4yaTh, paccMaTpuBaTh, NPUHUMATh BO BHHUMAaHHE, C TOYKH
3peHus, (QyHIaMEHTaJbHOE HCCJEeJIOBaHUE, TECHO CBSI3aHHBIA, OXBAaThHIBATH BCE
chepbl YMCTBEHHOM JIEATEIBHOCTH YEJIOBEKa, pelIeHUuEe MpoOJieM, KOMIBIOTepHas
rpaduxa, pUMEHEHHE, HCKYCCTBEHHbBIN WHTEJIEKT, TeopeThyecKas
(pynnameHntanpHasi) M TpHUKIaAHAs Hayka, oOpamaTth ocoboe BHUMAHUE Ha,
ompeneNsaTh  O0IIMe  XapaKTepUCTUKU  CTPYKTYpbl H  (QYHKIIMOHMPOBAHUS
MH(OPMAIIMOHHBIX CUCTEM.

VI. Complete the following sentences using the words given below:
a) to consider, b) to deal with, c) to be closely linked with, d) to cover, €) to
denote, f) concerning

1. Informatics ... information systems.

2. It ... information systems from the logical and physical points of view.

3. Informatics ... all spheres of man's intellectual activity.

4. It is ... philosophy and mathematics.

5. Applied informatics works out recommendations ... the functioning of
information systems.

6. The word informatics was used ... a special field of automated information
processing.

Grammar

VII. Complete the gap with appropriate preposition and translate the
following text (of, from, with, on, to, in).
Informatics deals ... transforming information. Information is a combination ...
signals or data which a certain system receives ... the environment (input
information), transmits ... the environment (output information) or stores (internal
information). Informatics is based ... the use of computing equipment and is
composed ... 3 closely connected parts: computers, programs and algorithms.
Informatics, as well as mathematics, is applied ... various sciences. It does not study
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or create material objects and processes, but provides other sciences ... methods ...
investigation.

Translation
VIII. Choose the correct translation of the Russian phrases paying
attention to the Subjective Infinitive Constructions.

1. Coobmmmiu, 4To ABUKEHHUE a) They reported that the change of the
WU3MEHUJIOCH .... motion ....

b) The motion is reported to have
changed ....

c) The motion was reported to have
changed ....

2. Ilonaratot, yTo TIpodIEeMy a) They assumed that to solve this
pewiar .... problem ....

b) The problem is assumed to be
solved ....

c¢) To solve this problem they
assume ...

3. Oxupanu, 4To OOBEKT a) The object was expected to move ....
JIBKETCS . ... b) They expected the object moved ....
c) As they expected the object to

move ...

4. T'oBOpWIIM, YTO YEJIOBEK a) The man represented ....
MPEICTABIAET .... b) The man was said to represent ....
c) The man is said to represent ....

5. 3BecTHO, uTO TEOpUs a) They applied theory in practice.
MIPUMEHSIETCS] Ha TIPAKTHKE .... b) Theory was applied in practice.
c¢) Theory is known to be applied in
practice.

IX. Translate the following sentences paying attention to the use of the

Past Perfect Continuous Tense.
A

1. I had been working on the project for a month by that moment.
2. They had been doing the research for half a year before they obtained a very
important result.
3. They had been discussing the problem for an hour when the seminar was
interrupted and an important announcement was made.
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4. By the time the problem was solved the researchers had been experimenting with a
number of materials for about two months.
5. He had been trying to get the secretary on the office phone for over 10 minutes
when she finally answered the call.
6. The boys were out of breath. They had been running.
7. When he returned, he looked very red from the sun. He had been lying in the sun
too long.
8. How long had you been waiting when the train finally arrived?

B
1. Joxap mén yxe ABa yaca, KOrja s BBIIIEN U3 JOMY.
2. Ona paboraina yxe Tpu yaca, KOrJila Mbl BO3BPATHIIHCH.
3. Ero cectpa xxuna B MockBe yxke Tpu rojia, KOTr/ia Hadaiach BOWMHA.
4. OH 4yBCTBOBAJ ce0s yCTaNbIM, TaK Kak pa0oTaj HaJl COCTaBICHHEM MPOTPAMMEBI B
TEYEHHE HECKOJIBKHX YacOB.
5. 51 paGoTan Ha/x JOKIIAOM YK€ HECKOJIBKO JHEH, KOT/1a MHE Ha ri1a3a cliy4ailHo
roranach OJHa OYCHb HHTEPECHAs CTaThsl.
6. XOTs COJIHIIE CBETHIIO, OBLIO €I XOJIOIHO, TaK KaK B TCUEHUE JIBYX YaCOB MIEN
CHJIBHBIN NOXK/Ib.
7. 51 yxxe mongaca MbeITajcs JO3BOHUTHCS 0 CBOETO OBIBIIIETO OJHOKIACCHHKA, KOT/1a
OH TTO3BOHHJI MHE CaM.

Revision
X. Open the brackets focusing on the types of conditional sentences.
. If I (¢o see) him tomorrow, I (to ask him about it).
. If my brother (fo0 have) time now, he (o help) them.
. If I (to know) his address, I (to write) to him.
. If I were in St. Petersburg now, I (fo go) to the Hermitage.
. If she were not busy, she (fo call) us.
. If you had left home earlier, you (not to be) late for the lecture.
. We have very little time left. If we (not to hire) a taxi, we (fo be) late for the
performance.
8. Look! If we (not to hurry), we (to miss) the train.
9. You could have done it if you (fo try).
10. You might have found him there if you (to call) at five o'clock.
11. If I (to be) free next Sunday, I (t0 go) to the Exhibition Hall.
12. If he had worked harder, he (to pass) the exam.
13. If you knew English better, you (fo translate) the text without difficulty
yesterday.
14. If I were you, I (fo take) a course in cooking.
15. If T had not got stuck in a traffic jam, I (fo come) to the lessons on time.
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Text 8. INFORMATION TECHNOLOGY

Information technology (IT) is the use of computers to store, retrieve, transmit,
and manipulate data, or information, often in the context of a business or other
enterprise. IT is considered to be a subset of information and communications
technology (ICT). An information technology system (IT system) is generally an
information system, a communications system or, more specifically speaking, a
computer system — including all hardware, software and peripheral equipment —
operated by a limited group of users.

Humans have been storing, retrieving, manipulating, and communicating
information since the Sumerians in Mesopotamia developed writing in about 3000
BC, but the term information technology in its modern sense first appeared in a 1958
article published in the Harvard Business Review; the authors Harold J. Leavitt and
Thomas L. Whisler wrote: "The new technology does not yet have a single
established name. We shall call it information technology (IT)." Their definition
consists of three categories: techniques for processing, the application of statistical
and mathematical methods to decision-making, and the simulation of higher-order
thinking through computer programs.

The term is commonly used as a synonym for computers and computer
networks, but it also encompasses other information distribution technologies such as
television and telephones. Several products or services within an economy are
associated with information technology, including computer hardware, software,
electronics, semiconductors, internet, telecom equipment, and e-commerce.

Based on the storage and processing technologies employed, it is possible to
distinguish four distinct phases of IT development: pre-mechanical (3000 BC — 1450
AD), mechanical (1450 — 1840), electromechanical (1840-1940), and electronic
(1940 — the present), including the most recent period.

Phonetics

I. Pronounce the following words according to the transcription.
manipulate, v [ma nipjoleit] - ynpaBusiTh

Mesopotamia [ mesopo termio] - Mecomnoramus

Sumerians [su: ‘'miarionz] - mymepsl

enterprize, v [ ento praiz] - npeanpusiTue

encompass, v [In'kampas] - BKItouaTh

process, v [ prousas] - 06pabaTsiBaTh

phase [ "feiz] - atam; nepuon

commerce [ kpm3:s] - Toprosis

Comprehension Check

II. Answer the following questions.

1. How is Information technology defined?

2. What i1s an information technology system generally and specifically
speaking?
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3. When did the history of handling information begin?

4. When and how did the term information technology first appear?

5. What three categories does the definition offered by Levitt and Whistler
embrace?

6. What other information distribution technologies does it apply to?

7. What products and services are associated with information technology?

8. What are the four phases of IT development?

Vocabulary
II1. Match the following.
1. backup a) the lowest level layer at the core of an
2. interface operating system
3. kernel b) end point of a network connection
4. microkernel c¢) the hardware or software that connects
5. node two systems and allows them to
6. point-to-point communicate with each other
7. router d) a minimal computer operating system
8. task manager kernel
9. to route ¢) to move data from node to node on a
10. to verify network
11. worm f) a self-replicating computer program
12. channel g) a path for the transmission of data
h) a direct link between two objects in a
network
1) an electronic device that links different
networks or parts of a network
j). the process of storing a copy of data
on a storage
k) to check for accuracy
1) a program used to provide information
about the processes and programs
running on a computer
IV. Define the meaning of the following abbreviations.
1. DBMS a) asynchronous transfer mode
2. LAN (interconnects two or more local area
3 OCR networks)
4. RTOS b) a real-time operating system
5.ATM c) database management
d) local area network (a network
connecting computers in a building)
e) optical character recognition
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V. Complete the sentences with the following words and word-
combinations.
"a task", the kernel, Task Management, the execution of application software tasks,
task delays and time-outs, RAM memory, add-on operating system components

1. Each separate “chunk” (uactp) of software is called a ...

2. ... 1s the part of an operating system that provides the most basic services to
application software running on a processor.

3. The most basic category of kernel services is ...

4. The Task Scheduler controls ... , and can make them run in a very timely and
responsive fashion.

5. Most RTOS kernels also provide some basic Timer services, such as ...

6. Dynamic Memory Allocation services allow tasks to “borrow” chunks of ... for
temporary use in application software.

7. In addition to kernel services, many RTOSs offer a number of optional ...

VI. Match the following.

1. retrieve a) IPUHATHE PEIICHUM
2. transmit b) 4€TKO pazIMUUMbIN
3. manipulate C) KOMIIaHHUSI
4. decision-making d) nepenaBath
5. enterprise €) OCYILECTBIIATh BIOOPKY
6. semiconductors f) pacnpocTpanenue
7. higher-order thinking g) onepupoBaTh
8. distinct h) o6pabaTeiBaTh
9. distribution 1) MBIIIJIGHUE BBICIIIETO TIOPSIKA
10. process, v J) HOTYNPOBOAHUKHU
11. power k) ucnonb3oBaTh
12. exabyte 1) agmMuHUCTpanus ceTh
13. to deploy m) 9K3a0alT, KBaIPUIUTHOH KUIT00ANT
14. network administration N) UICTOYHUK TTUTAHUS
Grammar

VII. Identify the gerund in each of the following sentences.
1. Programming is the process of preparing, testing, correcting instructions for a
computer.
2. Logical operations consist of comparing, selecting, sorting, matching and
determining.
3. After performing calculations, a computer displays some result.
4. His being a bright programmer is a well known fact.
5. He saw the operator having made the machine operate.
6. Debugging a program is hard work.
7. One of the benefits of buying a system is that it has detailed documentation with it.
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8. By performing different kinds of operations on a computer, people solve a lot of
different problems.

VIII. Transform the sentences following the model.

Model: Saying no to people is hard — It’s hard to say no to people.

1. Using colored chalk is more effective.

2. Memorizing all of these relations is very difficult.

3. Distinguishing the elements of a set from the “non elements” is essential.

4. Determining the exact image in that case is impossible.

5. Selecting two points on a line, labeling them and referring to the line in this way is
more convenient.

6. Having a more simplified system of notation is desirable.

7. Identifying the meaning of an expression from the context is not always easy.

8. Giving your full name is compulsory.

9. Dividing the segment into three parts is permissible.

IX. Answer the questions following the model.
Model: — What would you do to draw a straight line? (to use a ruler)
— I would use a ruler to draw a straight line.

1. What would you do to solve this problem? (find the value of the unknown)

2. What would you suggest for improving the situation? (some modification)

3. What would you do to be sure of the calculation? (fo check the result)

4. What would you suggest for evaluating this formula? (to make use of logarithms)
5. What would you do to pass the exam successfully? (to work harder)

6. What would you do to travel abroad next summer? (to save money and brush up
my English)

7. Who would you consult to start your own business? (an experienced business
person and a lawyer)

Translation

X. Read and translate the following sentences.

1. The terms data and information are not synonymous. Anything stored is
data, but it only becomes information when it is organized and presented
meaningfully.

2. Data transmission has three aspects: transmission, propagation, and
reception. It can be broadly categorized as broadcasting, in which information is
transmitted unidirectionally downstream, or telecommunications, with bidirectional
upstream and downstream channels.

3. Massive amounts of data are stored worldwide every day, but unless it can
be analysed and presented effectively, it essentially resides in what have been called
data tombs: data archives that are seldom used.
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4. Data mining 1s the process of discovering interesting patterns and knowledge
from large amounts of data. It is the field that emerged in the late 1980s to address
the issue of data tombs.

5. In an academic context, IT may be defined as undergraduate degree
programs that prepare students to meet the computer technology needs of business,
government, healthcare, schools, and other kinds of organizations.

6. IT specialists resume responsibility for selecting hardware and software
products appropriate for an organization's computer users.

7. The responsibilities of those working in a company's IT department include
network administration, software development and installation and management of an
organization's technology life circle, by which hardware and software are maintained,
upgraded and replaced.

Revision
XI. Translate the sentences focusing on the position of the adverbs.
. 51 oObIYHO OUeHb ycTaro, Korjaa padboTaro Bech JIeHb 0€3 OT/AbIXa.
. DTH TypUCTHI, BO3MOKHO, aMEPUKAHIIBI.
. OHa HUKOTa He MPUXOIUT JOMOM TaK MO3HO.
. OH KaTeropryuecKu OTKa3ajcs oTBeuaTh Ha Bompoc (flatly).
. 51 Tam He ObL1 B mociiennee Bpems (lately).
. Cerogu4 s1, BO3MOXHO, IPUAY TOMOU MO3/THO.
. Ero ToapK0 4TO MOMPOCUIIN MPUHATH y4aCTHE B DKCIICPUMEHTE.
. MHe 49acTo NpuxoauTcst XOauTh Tya.
. 51 Bcerna Mory nokas3aTh, 4TO 3TO TakK (true).
9. Bl yxe mpo4siv TeKCT?
10. On Bcerapa meap.
11. 4 panbiie HE 3amMedall 3TOTO.
12. B nocnenHee BpeMs Mbl €r0 He BUIEIH.
13. Thl 1OCTaTOYHO XOPOIIO 3HACIIb AHTTUUCKUHN S3BIK, YTOOBI YUTATh 3Ty KHUTY B
OpUTHHAJIE.
14. 51 Toxe ero He BUIEII.
15. Mp1 06a ObUTH YAUBIIECHBI, KOT/1a Y3HATIU 00 3TOM.
16. B ero paboTte CIUIIKOM MHOTO OUITHOOK.
17. E#t Bceria mpuxoIuTCs CENIUTh YTPOM, TOTOMY YTO OHA BCTAET MO3HO.
18. M&I Bce ye3xaeM 3aBTpa.
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Text 9. INFORMATION SECURITY

Information security, sometimes shortened to infosec, is the practice of
protecting information by mitigating information risks. It is part of information risk
management and it involves preventing or reducing the probability of unauthorized
use, disclosure, disruption, deletion, modification, inspection, recording or
devaluation. Information security's primary focus is the balanced protection of the
confidentiality, integrity and availability of data (also known as the CIA triad). This
is largely achieved through a structured risk management process that involves:
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o Identifying information and related assets, plus potential threats, vulnerabilities
and impacts;

« Evaluating the risks;

« Deciding how to address or treat the risks i.e. to avoid, mitigate, share or accept
them,;

« Where risk mitigation is required, selecting or designing appropriate security
controls and implementing them;

« Monitoring the activities, making adjustments necessary to address any issues,
changes and improvement opportunities.

To standardize this discipline, academics and professionals collaborate to offer
guidance, policies, and industry standards on password, antivirus software, firewall,
encryption software, legal liability, security awareness and training, and so forth. This
standardization may be further driven by a wide variety of laws and regulations that
affect how data is accessed, processed, stored, transferred and destroyed. However,
the implementation of any standards and guidance within an entity may have limited
effect if a culture of continual improvement isn't adopted.

History

Since the early days of communication, diplomats and military commanders
understood that it was necessary to provide some mechanism to protect the
confidentiality of correspondence and to have some means of detecting tampering.
Julius Caesar is credited with the invention of the Caesar cipher which was created in
order to prevent his secret messages from being read should a message fall into the
wrong hands; however, for the most part protection was achieved through the
application of procedural handling controls. Sensitive information was marked up to
indicate that it should be protected and transported by trusted persons, guarded and
stored in a secure environment or strong box. As postal services expanded,
governments created official organizations to intercept, decipher, read and reseal
letters (e.g., the U.K.'s Secret Office, founded in 1653).

In the mid-nineteenth century, more complex classification systems were
developed to allow governments to manage their information according to the degree
of sensitivity. The end of the twentieth century and the early years of the twenty-first
century saw rapid advancements in telecommunications, computing hardware and
software, and data encryption. The availability of smaller, more powerful and less
expensive computing equipment made electronic data processing within the reach of
small business and the home user. These computers quickly became interconnected
through the Internet.

The rapid growth and widespread use of electronic data processing and
electronic business conducted through the Internet, along with numerous occurrences
of international terrorism, fueled the need for better methods of protecting the
computers and the information they store, process and transmit. The academic
disciplines of computer security and information assurance emerged along with
numerous professional organizations, all sharing the common goals of ensuring the
security and reliability of information systems.
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Phonetics

I. Pronounce the following words according to the transcription.
devaluation [ di:vaelju eifn] - obecrieHeHue

triad [ 'trareed] - Tpuana

cipher ['sairfa] - mmdp

procedural [pro’si:dz(o)ral] - mponiegypHbIi

occurrence [0 'karons] - ciyuait

Comprehension Check

II. Answer the following questions.

1. How is information security defined?

2. What is the essence of the CIA triad?

3. What is the structured risk management process comprised of?

4. What does standardization of the risk management process involve?

5. What is an important condition of a successful implementation of

information risk management?

6. How was confidentiality of correspondence secured in the past?
7. What processes have caused the need for better methods of protecting

information in contemporary society?

II1. Complete the following sentences.

1. Information security is sometimes shortened to ...

2. Information is protected by ...

3. Julius Caesar is credited with the invention of ...

4. Sensitive information was marked up to indicate that it should be ...
5. As postal services expanded, governments created ...

Vocabulary
IV. Match the terms with their definitions
1. recognition a) having more than one meaning, so that
2. illegible it is not clear which is intended
3. sloppy b) very cleverly designed and very
4. ambiguous advanced, working in a complicated way
5. accuracy c) the ability to do something in an exact
6. sophisticated way without making a mistake
d) difficult or impossible to read
e) not done carefully or thoroughly
f) the ability of a computer to recognize
voices, shapes etc.
V. Match the following.
1. confidentiality a) uzberathb
2. integrity b) ysa3BUMOCTh
3. availability C) mporpaMMHoe o0ecreueHue st
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4. vulnerability G pPOBAHUS
5. impact d) mpaBoBasi OTBETCTBEHHOCTh
6. to implement €) BIUSTHUE
7. firewall f) monuManue BaxxHOCTHU 0€30MaCHOCTH
8. to avoid g) JOCTYITHOCTb
9. encryption software h) coxpaHHOCTB, 1IEJTOCTHOCTH (JIaHHBIX )
10. legal liability 1) YMEHbBIIIaTh, MUHUMHU3HPOBATh
11. security awareness j) IpUBJIEYEHUE CTOPOHHUX PECYPCOB
12. entity k) daitepBon (MexkceTeBOM IKpaH)
13. outsourcing 1) ocymiecTBIATH
14. to mitigate m) opraHu3aiusi, KOMIaHus
n) KOHPUACHIIUATHFHOCTh, CEKPETHOCTD
(uadopmanun)

VI. Match the English terms with their Russian equivalents.

1. DSSPs (Data Space Support a) cucTeMa ymnpaBieHus 0a3aMu JJaHHBIX
Platforms) b) abcrpakuus
2. DBMS (Database Management C) KOMIIOHEHT PacIIUpPEHUss UCTOYHUKOB
System) d) karanor u mpocMoOTp
3. abstraction €) KOMIIOHEHT PaCKPBITUS
4. catalog and browse f) mnaTgopMbl mOIEPKKU TPOCTPAHCTB
5. search and query JTAHHBIX
6. local store and index g) JOKaJIbHOE XpaHEHHE U
7. the discovery component WHJIEKCUPOBAHUE
8. the source extension component h) mouck u 3anpammBaHue
Grammar

VII. Open the brackets using the proper degree of comparison.
1. Microkernels — long discarded as unacceptable because of their (low) performance
compared with monolithic kernels — might be making a comeback due to their
potentially (high) reliability, which many people now regard as (important) than
performance.
2. There are four different approaches that researchers are using to make future
operating systems (reliable and secure).
3. The (conservative) approach, Nooks, is designed to improve the reliability of
existing operating systems such as Windows and Linux.
4. Nooks maintains the monolithic kernel structure, with hundreds or thousands of
procedures linked together in a single address space in kernel mode, but it focuses on
making device drivers — the core of the problem — (dangerous).
5. The (radical) approach comes from an unexpected source — Microsoft Research.
6. ... (reliable) operating systems are being developed by researchers.
7. In two other approaches legacy operating systems are replaced with (reliable and
secure) ones.
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8. Finally, in (radical) approach, a type-safe language, a single address space, and

formal contracts are used to carefully limit what each module can do.

VIII. Study the table of the following Greek and Latin borrowings.
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. Analysis — analyses

. Antenna — antennae

. Appendix - appendices

. Axis — axes

. Hypothesis — hypotheses
. Basis — bases

. Synopsis — synopses

. Thesis — theses

Crisis — crises

10.Datum — data

11.Diagnosis — diagnoses
12.Stimulus — stimuli
13.Stratum — strata

14 Nucleus — nuclei
15.Alumnus — alumni
16.Alumna — alumnae
17.Radius — radii

18.Medium — media
19.Memorandum — memoranda
20.Curriculum — curricula
21.Phenomenon — phenomena
22.Criterion — criteria
23.Vortex — vortices

24 .Matrix — matrices
25.Index — indices
26.Formula — formulae
27.Syllabus — syllabi

aHaJIN3 — aHAJIN3bI
AHTEHHA — AaHTEHHBI
MIPWIOKCHHUE — TTPHITOKCHUS
BaJI, OCh — BaJIbl, OCH
THUIIOTE3a — THITOTE3bI

0a3a, ocHOBa — 0a3bl
KpaTKOe CoJIepKaHHe

TE3UC — TE3UCHI

KPHU3HC — KPU3HCHI

JlaHHas BEIMYUHA — JaHHBIE

AWArHo3, YCTAHOBJIICHUC ITPUYHNH — JUATHO3bI

CTUMYJI — CTUMYJIbI
CJIOM, MJIACT — CJIOH, IIACThI
SAAPO — Azpa

BBITTYCKHUK — BBITTYCKHUKH
BBITTYCKHHIIA - BBIMTYCKHUIIBI
pagnyc - paauychl

CPEICTBO - CPE/ICTBA
MEMOPaHIyM — MEMOPAHIYMBI
porpamMma — NporpaMmsl
sBIeHUE, DEHOMEH — SIBJICHUS
KPUTEPUH — KPUTEPUH

BUXPb — BUXPHU

MaTpHIA — MATPHULIBI

WHAEKC — UHACKCHI

bopmyna — hpopmyIbl
MporpamMMma - NpOrpaMmbl

IX. Use the words from the table above in the plural form in the sentences

given below.
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. This phenomenon is very interesting from the point of view of its origin.
. The professor asks to explain this thesis.

. An alumnus of our University is well known in the world.
. Is a crisis in computing possible?
. I have no stimulus to do this research.

. The index of this matrix is unknown.

. You can find an appendix at the end of the book.

. Is there any medium to enhance this development?
. Any student can derive this formula.
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10. They offered a hypothesis that can’t be disproved.

X. Convert each of these statements into the Passive Voice.
1. We propose the development of Data Space Support Platforms for the data
management field.
2. The researchers place data spaces and DSSPs in the context of existing systems.
3. We can distinguish some properties of data space systems.
4. Our desktops typically contain some structured data (e.g., spreadsheets).
5. A scientific research group may be monitoring a coastal ecosystem through
weather stations, shore and buoy-mounted sensors and remote imagery.
6. Two of the main services that a DSSP will support are search and query.
7. A DSSP will also support updating data.
8. A participant may require an independent metadata repository.
9. A DSSP offers several interrelated services on the dataspace, some of which are
generalizations of components provided by a traditional DBMS.
10. A DSSP does not assume complete control over the data in the dataspace.

Translation

XI. Translate the following sentences paying attention to passive voice and
non-finite verb forms (the gerund, the participle, the infinitive)

1. Early electronic computers, such as Colossus, made use of punched tape, a
long strip of paper on which data was represented by a series of holes, a technology
now obsolete.

2. The development of transistors in the late 1940s at Bell Laboratories allowed
a new generation of computers to be designed with greatly reduced power
consumption.

3. It was not until 1645 that the first mechanical calculator capable of
performing the four basic arithmetical operations was developed.

4. The electromechanical Zuse Z3, completed in 1941, was the world's first
programmable computer, and by modern standards one of the first machines that
could be considered a complete computing machine.

5. Colossus, developed during the Second World War to decrypt German
messages, was the first electronic digital computer.

6. Although it was programmable, it was not general-purpose, being designed
to perform only a single task.

7. It also lacked the ability to store its program in memory; programming was
carried out using plugs and switches to alter the internal wiring.

8. The first recognizably modern electronic digital stored-program computer
was the Manchester Baby, running its first program on 21 June 1948.

9. Each of the four different attempts to improve operating system reliability
focuses on preventing buggy device drivers from crashing the system.

10. In the Nooks approach, each driver is wrapped in a software jacket to
carefully control its interactions with the rest of the operating system.
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11. Using pattern-matching technology, Optical Character Recognition (OCR)
translates the shapes and patterns of machine-made characters into corresponding
computer codes.

12. Intelligent Character Recognition (ICR) converts hand printed characters to
their machine print equivalents, representing a significant step forward in technology
when compared to older OCR (Optical Character Recognition) systems that only read
machine print.

13. ICR (Intelligent Character Recognition) software is based on the science of
neural networks that behave like the human brain when processing information.

14. Hand printed characters are created by humans, so understanding and
interpreting the patterns of human writing is far more complicated than converting
simple machine print, because no two people ever write identical characters.

15. Working with high quality machine print, OCR (Optical Character
Recognition) provides recognition accuracy of nearly 100 percent (99.9 %).

XII. Translate the sentences into English.
1. D10 ABNEHUE ceiyac u3yvaercs.
2. IlpyurHBI IOJOMKH €I1I€ HE YCTaHOBJICHBI.
3. AHaiM3 1oKasaji, 4To ONEPALMOHHAs CUCTEMA SIBJISIETCS HEHAIE)KHOU U
HE3AIIUIIECHHOM.
4. 51 cunraro, 4TO TUNOTE3a O BO3MOKHOM BO3BpAILEHUH K MUKPOSIIpaM B
ONEPALMOHHBIX CHCTEMAX BIIOJIHE ONpaB/JaHa.
5. Otu popmynbl ObUIH BBIBEJICHBI €11I€ B MPOIIJIOM BEKE.
6. KakoBbI KpUTEpHHN HAJEHKHOCTH ONEPALTMOHHON CUCTEMBI?
7. 2TH NaHHbIe OBUIM MOJYYEHBI 10 TOTO, KaK WX 3aIPOCUIIH.
8. MemopaH1yM MOANMCAIN HEAETO Ha3a/l.
9. DTO cpencTBO HE MOXKET OBITh MPUMEHEHO B JAHHOM CUTYalluu.
10.Te3uchl 1O JaHHOMY HayYHOMY TpyAy OyAyT HAllMCaHbI K KOHILY MecsIa.

Revision

XIII. Transform the sentences using Perfect Participle Active.
Model: As he had lived in London for many years, he knew the city very well.
Having lived in London for many years, he knew the city very well.

1. As he had passed the exams successfully, he was given a grant.

2. After he had collected enough material, he started writing the first chapter of his
course paper project.

3. After he had received the email, he rang up the director.

4. As he had made no mistakes, he was given a very good mark.

5. After she had read the text, she started doing the exercises.

6. After they had carried out the experiment, they arranged a discussion.

7. As he had worked very hard, he achieved very good results.

8. After she had written the article, she had it published in a well-known journal.
9. After they had completed the investigation, they gathered to check the results.
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10 As he had written a very interesting paper, he went to an international conference
in Vienna.

11. As I had seen the film, I took part in the discussion.

12. As I had not been invited, I did not go to the party.

13. After they had analysed the results of the experiment, they knew how to remedy
the situation.

14. As he had done all that he had planned, he left the city at once.

XIV. Fill in the blanks with prepositions where necessary (in, on, of, with, about,
along, to, by, upon, at).

1. Archimedes was the greatest mathematician, physicist and engineer ... antiquity.
2. He was born ... the Greek city ... Syracuse ... the island ... Sicily ... 287 B.C.

3. Roman historians have related many stories ... Archimedes.

4. Once he was asked to determine the composition ... the golden crown ... the King
of Syracuse, who thought that the goldsmith had mixed base metal ... the gold.

5. The story goes that when the idea how to solve this problem came to his mind, he
became so excited that he ran ... the streets naked shouting "Eureka, eureka!"

6. Comparing the weight ... pure gold ... that ...the crown when it was immersed ...
water and when not immersed, he solved the problem.

7. Archimedes was obsessed ... science, and his ideas were 2000 years ahead ... his
time.

8. When Syracuse was taken ... the Romans, a soldier ordered Archimedes to go ...
the Roman general, who was said to admire his genius.

9. ... that moment, Archimedes was absorbed ... the solution ... a problem.

10. ... his refusal to fulfill the order, he was killed ... the soldier.

11. Archimedes laid the foundations ... mechanics and hydrostatics and made a lot ...
discoveries.

12. He added new theorems ... the geometry ... the sphere and the cylinder, stated the
principle ... the lever, and discovered the law ... buoyancy.

Writing

Write an essay covering the following points.

1. The increasing need for information security nowadays.

2. The impact of information leakage on a person's fate in the political and social life
of modern society.

3. Information security matters as viewed in films, novels, games, etc.

4. Measures to be taken to make information protection more effective.

5. Your own measures of precaution.

6. Everyday information security occurrences in the life of the people you know.
7. Your feelings as to the future of information security questions. Is it possible to
solve them once and for all? Will they be less acute in the future?
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PART III. HISTORY OF TELECOMMUNICATIONS

Communicating over long distances has been a challenge throughout history.
In ancient times, runners were used to carry important messages between rulers and
other important people. Other forms of long-distance communication included smoke
signals, chains of searchlights and flags to send a message from one tower to another,
carrier pigeons, and horses.

Modern telecommunications began with the discovery that electricity can be
used to transmit a signal. For the first time, a signal could be sent faster than any
other mode of transportation. The first practical telecommunications device to make
use of this discovery was the telegraph.

Text 1. THE TELEGRAPH

As early as in the mid-1800s, the telegraph delivered the first inter-city,
transcontinental, and transoceanic messages in the world. The telegraph
revolutionized the way people communicated in by providing messages faster than
any other communication means provided at the time.

The first practical electromagnetic telegraph was created in the USA in 1837
by Samuel F.B. Morse. In partnership with Alfred Vail, Morse managed to
commercialize the technology with the financial support of the U.S. Government. In
1843, Morse built a demonstration telegraph link between Washington, D.C., and
Baltimore, Maryland. On May 24, 1844, the network was inaugurated for commercial
use with the message, "What hath God wrought!"

Telegraph use quickly spread; the first transcontinental link was completed in
1861 between San Francisco, California, and Washington, D.C. Railroad companies
and newspapers were the first major telegraphy users. Telegraph lines were
constructed parallel to railroad beds. Telegraphy helped the railroads manage traffic
and allowed news organizations to distribute stories quickly to local newspapers.
Within a few years, several telegraph companies were in operation, each with its own
network of telegraph wires. Consolidation occurred in the telegraph industry (as it has
in numerous telecommunications industries), and by the 1870s, the Western Union
Telegraph Company emerged as the dominant operator.

Phonetics

I. Pronounce the following words according to the transcription.
telegraph [ 'telr gra:f] - Tenerpad

transcontinental [ treenskonti nentl] - TpaHCKOHTHHEHTAIBHBIN
tranceoceanic [ trensoufi @nik] - TpaHCOKEaHCKHI

commercialise [ko ms3:[o laiz] - koMMepuHaIM3upPOBaATH

telegraphy [ti'legrafi] - Tenerpadus

Comprehension Check

II. Answer the following questions.
1. How did people communicsate over long distances in the early ages?
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2. When and where was the first electromagnetic telegraph created?
3. Who were the first major telegraphy users?

4. How did telegraphy help the railroads?

5. What telegraph company emerged as the dominant operator?

Vocabulary

II1. Match the following.

1. support a) yCTaHaBIUBATh CBS3b

2. to emerge b) noxnepxka

3. to complete a link C) TpyZHas 3a7ay4a

4. to provide messages d) mepenaBath curHa

5. to manage traffic €) pacrpenensiTh

6. to inaugurate (a network) f) xene3HoOpOKHBIE MYTH
7. challenge g) NelcTBOBATh

8. to transmit a signal h) o0beuHeHue

9. dominant operator 1) MHOTOYHUCJICHHBIN

10. to be in operation j) YIpaBisTh ABUKEHUEM
11. railroad beds k) mosiBUTBHCS

12. consolidation 1) OTKpBITH, BBECTH B HKCILTyaTALIHIO
13. distribute m) rnepeaaBaTh COOOIICHUS
14. numerous n) rJIaBHBINA ONIEpaToOp

IV. Give derivatives of the following words.
Commercial, discover, transmit, transport, deliver, revolution, provide, inaugurate,
distribute, operate, technology, construct, use, organize.

Grammar

V. Put questions to the following sentences.
1. In ancient times, runners were used to carry important messages between rulers
and other important people.
2. The telegraph revolutionized the way people communicated in by sending
messages faster than any other communication means provided at the time.
3. Modern telecommunications began with the discovery that electricity can be used
to transmit a signal.
4. Telegraphy helped the railroads manage traffic and allowed news organizations to
distribute stories quickly to local newspapers.

Revision
VI. Open the brackets using the correct verb form (conditionals).
1. We understood that if the system (zo crash), we (to lose) all our latest data.
2. We knew that the experiment (give) more reliable results if we (fo prepare) it with
greater care.
3. He (to agree) to these conditions provided that you (to increase) his salary by 20%.

92




4. If they (to send) us the material, we (to get) all the necessary information for our
project.
5. We (to solve) the problem if you (to give) us more time.

VII. Translate the following sentences into English.
. OH cka3zai, 4To NpUiET.
. Ona cnpocuiia, npuay Jia .
. ’KaJib, 4TO 51 HE Ha KOHIIEPTE.
. 51 Buzen, Kkak OH caauics B aBTOOYC.
. OH npeAI0K1UII MONUTH B KUHO.
. 51 c HeTeprieHnEM 0XKMJ1al0 MOE3/IKU Ha OT.
. Tak kak He OBLIO HOCUJIBIIIMKOB, HAM MPUIILJIOCh HECTU Oarak CaMHM.
. [TockonbKy BbI BBIIOJIHUIN CBOIO PA0OTY, BBl MOXKETE OTJOXHYTh.
9. OHM MeIIJIEHHO LIUJIU MO JIECTHUIIE, KaK OyJITO OHU HECIIU YTO-TO TAKEIOE.
10. XoTst ObUIO TOJILKO JEBATH YACOB BE€UYEPA, YIHIIbI ObLIIU MyCTHIHHBI.
11. Ecnu oH 31€Ch, TO OH, BEPOSTHO, paboTaeT B OMOIMOTEKE.
12. Onu oTHanyT emy Balle NUCHbMO, €CIIM OH 3aiIET K HUM 3aBTpa.
13. TlonpocuTte €€ MOa0X1aTh, €CJIM OHA NPUIET PaHbIlIe HA3HAYEHHOT'O BPEMEHH.
14. Eciii 661 OH MOT MPUATH CETOIHS BEYEPOM, Mbl ObLIIA ObI OUE€Hb PAb.
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Text 2. THE TELEPHONE

In 1876, the American inventor Alexander Graham Bell ushered in a new era
of voice and sound telecommunication when he uttered to his assistant the words,
"Mr. Watson, come here; I want you," using a prototype telephone. Bell received the
patent for the first telephone, but he had to fight numerous legal challenges to his
patent from other inventors with similar devices. Bell was able to make his prototype
telephone work and attract financial backers, and his company grew. The telephone
was a vast improvement over the telegraph system, which could only transmit coded
words and numbers, not the sound of a human voice. Telegraph messages had to be
deciphered by trained operators, written down, and then delivered by hand to the
receiving party, all of which took time. The telephone transmitted actual sound
messages and made telecommunication immediate. Improved switching technology
(the technology used to transfer calls from one local network to another) meant
individual telephones could be connected for personal conversations.

The first commercial telephone line was installed in Boston, Massachusetts, in
1877. Early telephones required direct connections to other telephones, but this
problem was solved with telephone exchange switches, the first of which was
installed in New Haven, Connecticut, in 1878. A telephone exchange linked
telephones in a given area together, so a connection between the telephone and the
exchange was all that was needed. Telephones were much more convenient and
personal than telegrams, and their use quickly spread. By 1913, telephone lines from
New York City to San Francisco had been established, and by 1930, radio signals
could transmit telephone calls between New York and London, England. Eventually,
long-distance telephone service in the United States was consolidated into one
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company, the American Telephone and Telegraph Company (now known as AT&T
Corp.), which was a regulated monopoly.

Phonetics

I. Pronounce the following words according to the transcription.
prototype [ 'provts taip] - mpoToTum, mpoodpas

patent [ 'pertont] - mateHT

decipher, v [di'saifs] - pacmudpoBbiBaTh

install [1n'sto:1] - ycranaBnuBaTh

monopoly [mo nopali] - MoHOTIONKSA

Comprehension Check
II. Answer the following questions.
. When was a prototype telephone first used?
. What was the advantage of the telephone over the telegraph?
. Where was the first telephone line installed?
. How were early telephones connected?
. How did telephones compare with telegrams?
. How did radio signals promote the development of the telephone?
. What long-distance telephone company was established in the United States?
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Vocabulary
II1. Find the English equivalents in the text to the following Russian words
and word-combinations.
. TOJIOCOBAsI ¥ 3BYKOBAasl TEJIEKOMMYyHUKAITUS
. IpoTOoTHN TenedoHa
. TIOJTyYUTh MATEHT Ha TeaedoH
. n3o00perarenu
. MHOTOYHCJICHHBIC FOPUINYECKUE MPOOTIEMBI
. IOJJOOHBIE YCTPOMCTBA
. TeTIe(OHHBIA KOMMYTATOP
. IlepeiaBaTh 3aKOJMPOBAHHBIE CJIOBA U LIU(PPbI
9. TenerpadHbie COOOIICHUS
10. pacmudpoBbIBaTH
11. 3aHMMAaTh MHOTO BPEMEHHU
12. mepeBOUTh 3BOHKH C OJIHUX JJUHUN HA IPyTHE
13.yCTaHOBUTH JIMHUIO TeIe(HOHHON CBSI3U
14 . Mex1yropoiHas Uiiu MEXIyHapoIHasl CBS3b
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Grammar

IV. Put questions to the following sentences.

1. Bell had to fight numerous legal challenges to his patent from other
inventors with similar devices.
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2. He was able to make his prototype telephone work and attract financial
backers, and his company grew.

3. Telegraph messages had to be deciphered by trained operators, written
down, and then delivered by hand to the receiving party, all of which took time.

4. Eventually, long-distance telephone service in the United States was
consolidated into one company, the American Telephone and Telegraph Company
(now known as AT&T Corp.), which was a regulated monopoly.

V. Turn Active Infinitive into Passive Infinitive.
Model: a) to make - to be made; b) to have made - to have been made

a b
. to receive

. to improve

. to decipher

. to deliver

. to transmit

. to transfer

. to connect

. to exchange

9. to install

10. to establish
11. to consolidate
12. to regulate
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Revision

VI. Translate the following sentences into English.

1. S nan emy Mol yueOHUK, YTOOBI OH CMOT BBIYYUTh YPOK.

2. Bam ne nmpuaéres xnath. K 3ToMy BpeMeHU TOKYMEHThI OyAyT POBEPEHbI
Y MTOANIVCAHBI.

3. [loroga Oblia Takas mioxas, 4To peic ObLT OTIIOKEH.

4. Ona cujena no3aau MeHs, TaK YTO sl HE MOT BUJIETh BBIPAXKECHUS €€ IuLa.

5. He kpuunte Ha HEro.

6. Ha uro BbI HaMekaeTe?

7. Yrto 66110 TOTOM?

8. MbI ObUIH IPOTHUB 3TOTO MPEATIOKECHHUS.

9. OH cpocuil MEHS, TIIE S JKUBY.

10. Cectpa ckaszana, 4To oHa ye3xkaeT B MOCKBY Ha CIEAYIOLIEH HEAETE.

11. JleByiika OTBETHIIA, YTO OHA BCET/1a BCTAET B IIECTh YACOB.

12. OH cuutaer, 4To €ro Apyr AOJIKEH MOCOBETOBATHCS C BPAUOM.

13. OHu xoTenu y3HaTh, OYJET JIM Yy HUX CJIOBApHBIM 3a4€T Ha CIEAYIOIIEM
3aHATHUU.

14. Moii npusiTens NTOMHTEPECOBAJICS, KAKOBA IIeHa aBTOMOOMIISL.
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Text 3. BROADCASTING

Telephones and telegraphs are point-to-point systems of telecommunications,
but with the invention of the radio, point-to-multipoint signals could be sent through
a central transmitter to be received by anyone possessing a receiver. This began a
revolution in wireless telegraphy that would later result in broadcast radios that could
transmit actual voice and music.

Radio and wireless telegraph communication played an important role during
World War I (1914-1918), allowing military personnel to communicate instantly with
troops in remote locations. United States president Woodrow Wilson was impressed
with the ability of radio, but he was fearful of its potential for espionage use. He
banned nonmilitary radio use in the United States as the nation entered World War I
in 1917, and this stifled commercial development of the medium. After the war,
however, commercial radio stations began to broadcast. By the mid-1920s, millions
of radio listeners tuned in to music, news, and entertainment programming.

Television got its start as a mass-communication medium shortly after World
War II (1939-1945). The expense of television transmission prevented its use as a
two-way medium, but radio broadcasters quickly saw the potential for television to
provide a new way of bringing news and entertainment programming to people.

The number of radio broadcasts grew quickly in the 1920s, but there was no
regulation of frequency use or transmitter strength. The result was a crowded radio
band of overlapping signals. To remedy this, the U.S. government created the Federal
Communications Commission (FCC) in 1934 to regulate the spreading use of the
broadcast spectrum. The FCC licenses broadcasters and regulates the location and
transmitting strength, or range, stations have in an effort to prevent interference from
nearby signals.

Phonetics

I. Pronounce the following words according to the transcription.
transmitter [treens mito] - neperaTyuk

personnel [ p3:so'nel] - mepcoHas1, TUYHBIN COCTaB

espionage [ ‘esp1o, na:3] - MIMHOHAXK

medium [ 'mi:diom] - cpencTBo

remedy, v [ remidi] - ucipaBiAThH

Comprehension Check
II. Answer the following questions.
. What invention caused a revolution in wireless telegraphy?
. What could be transmitted by broadcast radios besides actual voice?
. How were radio and wireless telegraph used during World War 1?
. What event stifled the commercial development of radio?
. When did commercial radio stations begin to broadcast?
. What programs did radio listeners enjoy?
. When did television get its start as a mass-communication medium?
. Was the advantage of television quickly recognized?

0N N KW~
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9. Why did radio broadcasting need government regulation?
10. What body was established to regulate the use of the broadcast spectrum?

Vocabulary
II1. Match the following.
1. central transmitter a) IByXTOYEYHbIE CHUCTEMBbI
2. espionage use TEJIEKOMMYHHUKAITUH
3. to ban nonmilitary radio use b) LeHTpanbHBIA TPAHCMUTTED
4. two-way medium (mepenaroree yCTpOUCTBO)
5. wireless telegraphy c¢) OecripoBojiHas Tenerpadus
6. point-to-point systems of d) HOBOCTHBIE U pa3BiIeKATEIbHbBIC
telecommunications POrpaMMBbl
7. to broadcast €) BOCHHOCTY>Kallue
8. remote location f) ynan€nnas nucmokarmus
9. military personnel g) 3aMpeTuTh UCIIOJIb30BAHUE PATUO
10. frequency Ipa)X1aHCKOMY HACEJICHUIO
11. news and entertainment programming | h) nuana3on Bemanus
12. transmitter range 1) IBYCTOpPOHHEE CPEICTBO CBS3U
13. overlapping of signals J) HaJIOXKEHUE CUTHAJIOB APYT Ha Ipyra
14. interference from nearby signals k) ncrionb3zoBaHue C UENbIO MIITHOHAXKA
1) moMexu OT JPYrux CUTHAIOB
m) TpaHCJIUPOBAThH
n) 4acTtoTa

IV. Find in the text instances of the use of non-finite verb forms and give
their translation.

V. Transform the sentences using the Passive Voice forms.

1. Broadcast radios could transmit actual voice and music.

2. Radio and wireless telegraph communication played an important role
during World War L.

3. President Wilson banned nonmilitary radio use in the United States as the
nation entered World War I.

4. The decree stifled commercial development of the medium.

5 Television provided a new way of bringing news and entertainment
programming to people.

6. The government did not regulate frequency use and transmitter strength.

7. The U.S. Government created a special committee to regulate the work of
the broadcasting stations.

Revision

VI. Open the brackets choosing the right form.
1. The secretary said, "We'll send you a message as soon as the ship (arrives)."
2. He remarked that he would be glad if you (¢0 visi¢) him in the evening.
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. Should I (7o see) her, I'll tell her that you would like to talk to her.
. Go immediately, or you (o be) late for the train.
. He went to Moscow (on/for) three weeks.
. The watch is made (from/of) gold.
. Cheese is made (of/from) milk.
I've borrowed a thousand roubles (of/from) my brother.
. It didn't take them long to build the house. It was built (for/in) three months.
10. Divide this number (in/by) six.
11. Never judge (by/on) appearances.
12. I bought this book (on/for) 300 roubles.
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Text 4. INTERNATIONAL TELECOMMUNICATIONS NETWORKS

In order to provide overseas telecommunications, people had to develop
networks that could link widely separated nations. The first networks to provide such
linkage were telegraph networks that used undersea cables, but these networks could
provide channels for only a few simultaneous communications. Shortwave radio also
made it possible for wireless transmissions of both telegraphy and voice over very
long distances.

To take advantage of the capability of satellites to provide telecommunications
service, companies from all over the world pooled resources and shared risks by
creating a cooperative known as the International Telecommunications Satellite
Organization, or Intelsat, in 1964. Transoceanic satellite telecommunications first
became possible in 1965 with the successful launch of Early Bird, also known as
Intelsat 1. Intelsat 1 provided the first international television transmission and had
the capacity to handle one television channel along with 240 simultaneous telephone
calls.

Intelsat has expanded and diversified to meet the global and regional satellite
requirements of over 200 nations and territories. In response to private satellite
ventures entering the market, the managers of Intelsat have sought to convert the
cooperative into a corporation better able to compete with these emerging companies.
A separate cooperative known as the International Mobile Satellite Organization
(Inmarsat) primarily provides service to oceangoing vessels, but it has expanded
operations to include service to airplanes and users in remote land areas not served by
cellular radio or wireline services. Inmarsat also seeks to become a private
corporation, because of competition from private satellite ventures.

Phonetics

I. Pronounce the following words according to the transcription.
linkage ['ligkidz] - cBsi3b

simultaneous [ sim(9)l teinios] - o JTHOBpEMEHHBIM

cooperative [kou 'pparotiv] - TOBapHUIIECTBO

diversify, v [da1 v3:s1 fai] - nuBepcuduimpoBath

requirement [r1 kwaromont] - TpeGoBaHue

primarily [ praimarili] - mepBoHaYaIbLHO
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cellular ['seljulo] - coToBbIi
venture [ venyfa] - npeanpusitue

Comprehension Check

II. Answer the following questions.

1. What were the first networks to provide overseas communications?

2. What organisation was set up in order to use satellites in telecommunications
service?

3. When did transoceanic satellite telecommunications become possible?

4. How many nations were able to use satellite telecommunications?

5. What corporation was established to provide service to oceangoing vessels,
airplanes and users in remote land areas?

Vocabulary

II1. Match the following.
1. linkage a) TEIEKOMMYHUKAIIMOHHAs CBSI3b C
2. simultaneous communication OTIAJIEHHBIMUA TEPPUTOPUIMU
3. to take advantage of b) noBoIHbBIN Kabelb
4. to expand C) CBsI3b
5. to diversify d) onHOBpeMeHHass KOMMYHUKAIUS
6. satellite telecommunications €) KOPOTKOBOJIHOBOE PaI0
7. cellular radio f) Bocnosib30BaThCS MPEUMYILIECTBAMU
8. private venture g) 00bEeITMHUTD PECYPCHI
9. to compete h) nenutek pucku
10. undersea cable 1) CITyTHUKOBAsI TEIEKOMMYHUKAITUS
11. to share risks J) KOMMepUecKoe MpeAnpusTHe
12. overseas telecommunications k) pacnpocTpaHsThCs
13. shortwave radio 1) pazHOCTOpOHHE pPa3BUBATHCS
14. wireline communications m) KOHKYpUpOBaTh
15. to pool resources n) COTOBAsi CUCTEMa PAJUOCBSI3H

0) MPOBOJIHAS CBSI3b
Grammar

IV. Put questions to the following sentences.

1. Transoceanic satellite telecommunications first became possible in 1965
with the successful launch of Early Bird, also known as Intelsat 1.

2. In order to provide overseas telecommunications, people had to develop
networks that could link widely separated nations.

3. To take advantage of the capability of satellites to provide
telecommunications service, companies from all over the world pooled resources and
shared risks by creating a cooperative known as Intelsat, in 1964.
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Translation
V. Translate from English into Russian.

1.

A network, or communications network, is a system of interconnected

computers, telephones, or other communications devices that can communicate with
one another and share applications and data.

2.

Computers of all sizes and types are interconnected by telecommunications

networks so that they can carry out their information processing assignments.

3. Telecommunications control software consists of programs that control
telecommunications activities and manage the functions of telecommunications
networks.

Revision

VI. Open the brackets using the correct verb form.

1. They asked me why I (fo come) so late.
2. Tom (o drive) for ten years.

3. John always (to live) in London.

4. How long you (fo know) George?

5. The Chinese (fo invent) printing.

6.
7
8
0.
1

I don't know her husband. I never (to meet) him.

. They (to play) for half an hour when it started raining.
. This time next year I (to be) in Spain.

Where we (to go) this evening?

0. What you (o think) about?

VII. Translate the following sentences into Russian.
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. He must have forgotten about it.

. I don't know where she is. She may have gone to London.
. They ought to have gone there.

. You could have helped him.

. He cannot have done it.

. Can he have said it?

. You could have asked him about it. Why didn't you do it?
. He said that she might have lost their address.

0.

You ought to have done it yesterday.

10. You needn't have come so early

11. He was to have come yesterday.

12. I intended to have finished my work last night.
13. I hoped to have met him there.

14. He seemed to have done it on purpose.

Text S. CURRENT DEVELOPMENTS

Personal computers have pushed the limits of the telephone system as more and
more complex computer messages are being sent over telephone lines, and at rapidly
increasing speeds. This need for speed has encouraged the development of digital
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transmission technology. Innovations in fiber-optic technology keep up with the
growing use of personal computers for telecommunications. The latest generations of
cellular telephones, pagers, and televisions also benefit from the speed and clarity of
digital telecommunications.

Telecommunications and information technologies are merging and
converging. This means that many of the devices that we associate with only one
function may evolve into more versatile equipment. This convergence is already
happening in various fields. Some telephones and pagers are able to store not only
phone numbers but also names and personal information about callers. Advanced
phones with keyboards and small screens have been developed that can access the
Internet and send and receive e-mail. Personal computers can now access information
and video entertainment and are, in effect, becoming a combined television set and
computer terminal. Television sets, which we currently associate with broadcast and
cable-delivered video programming, are able to gain access to the Internet through
add-on appliances. Future modifications and technology innovations may blur the
distinctions between appliances even more.

Convergence of telecommunications technologies trigger changes in the
content available and the composition of the content provider. Both television and
personal computers are incorporating new multimedia, interactive, and digital
features. For example, an entertainment program might have on-screen pointers to
World Wide Web pages containing more information about the actors. In the near
term, before the actualization of a fully digital telecommunications world, devices
like modems will still be necessary to provide an essential link between the old
analog world and the upcoming digital one.

Phonetics

I. Pronounce the following words according to the transcription.
associate, v [9’saufielt] - accouunpoBaTh

versatile [ 'v3:satail] - paznooOpa3HbIit

convergence [kon'v3:dzons] - cnusinue

appliance [o'plarons] - ycTpoiicTBO

multimedia [ maltr mi:dio] - MynbTUME TUITHBII

analog [ @nolpg] - ananorossIit

digital [ 'didzitl] - mudposoit

Comprehension Check

II. Answer the following questions.

1. How have personal computers affected the telephone system?

2. Innovations in what technology made digital telecommunications possible?

3. What is the result of the merging of telecommunications and information
technologies?

4. The functions of what devices do personal computers combine?

5. With the help of what devices do TV sets gain access to the Internet?
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6. How does convergence of telecommunications technologies cause changes
in the content and composition of the content provider?

Vocabulary
II1. Match the following.
1. digital telecommunications a) TOCJICTHUE TIOKOJICHHUSI COTOBBIX
2. fiber-optic technology TenedoHoB
3. the latest generations of cellular b) cnuBaThCs
telephones C) pa3BUBAThCSA
4. to merge d) BOJTOKOHHO-ONITHYECKAS] TEXHOJIOT S
5. to evolve ) uudpoBas TeICKOMMYHUKALIHS
6. access to the Internet f) Hoseiiue TenedoHbl
7. advanced phones g) noctyn B UntepHeT
8. in effect h) npucrtaBku
9. add-on appliances 1) mo cyTu
10. to blur the distinctions j) BBI3BIBaTh U3MEHEHHUSI
11. to trigger changes k) crepers paznuuus
12. in the near term 1) koHTEeHT-TIpOBalAep
13. content provider m) B Oumiokaiiiiee Bpems
Grammar

IV. Complete the gaps with appropriate prepositions (7o, of, on, from, into,
including, by, in).

1. Telecommunications is being revolutionized by a change ... analog ... digital
network technologies.

2. Telecommunications has always depended ... voice-oriented analog
transmission systems designed to transmit the variable electrical frequencies
generated ... the sound waves ... the human voice.

3. However, local and global telecommunications networks are rapidly
converting ... digital transmission technologies which transmit information ... the
form ... discrete pulses, as computers do.

4. This provides significantly higher transmission speeds, the movement
...larger amounts ... information, greater economy, and much lower error rates than
analog systems.

5. ... addition, digital technologies, ... ISDN (Integrated Services Digital
Network), will allow telecommunications networks to carry multiple types
communications (data, voice, video) ... the same circuits.

Translation
V. Translate the following sentences into Russian.
1. Another major trend in telecommunications technology is a change in
communications media.
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2. Many telecommunications networks are switching from copper wire-based
media (such as coaxial cable) and land-based microwave relay systems to fiber optic
lines and communications satellite transmissions.

3. Fiber optic transmission, which uses pulses of laser generated light, offers
significant advantages in terms of reduced size and installation effort, vastly greater
communication capacity, much faster transmission speeds, and freedom from
electrical interference.

4. Satellite transmission offers significant advantages in speed and capacity for
telecommunications.

5. Telecommunications is the sending of information in any form (e.g., voice,
data, text, and images) from one place to another using electronic or light-emitting
media.

6. Data communications is a more specific term that describes the transmitting
and receiving of data over communication links between one or more computer
systems and a variety of input/output terminals.

7. The terms teleprocessing, telematics, and telephony may also be used since
they reflect the integration of computer-based information processing with
telecommunications and telephone technologies.

8. All forms of telecommunications now rely heavily on computers and
computerized devices.

9. For this reason, the broader term felecommunications can be used as a
synonym for data communications activities.

10. Telecommunications networks enhance collaboration and communication
among individuals both inside and outside an organization.

Revision

VI. Open the brackets using the correct tense forms of the following
conditional sentences.

1. If you (o see) your cousin, give him my love.

2. If I (to have) an opportunity, I would go to the Art museum.

3. If I were you, I (fo talk) to your parents.

4. If they had stayed at home, the robbers (not to break) into there house.

5. If you (to leave) home earlier, you wouldn't have been late for the lesson.

6. If we hadn't got stuck in the traffic jam, we (not to miss) the train.

7. If we (to hire) a taxi, we would have arrived at the airport on time.

8. If he (to be) honest, we would have told the truth.

9. If I (to have) money, I would buy the presents now.

10. If I were free now, I (0 spend) my time with my family.
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PART IV. SUPPLEMENTARY TEXTS
I. ASTRONOMY

Text 1. GALAXIES

The Universe contains many millions of stars in space. Vast collections of
stars, known as galaxies, stretch out into space far beyond the visibility of the most
powerful telescopes.

Galaxies exist in various shapes and sizes. The majority may be classed
according to their shape as spiral, elliptical or irregular galaxies. The Milky Way, the
galaxy in which our own solar system occurs, is of the spiral type. Seen in the night
sky as a haze of white light stretching from the horizon, it is in fact a collection of
perhaps 100,000 million stars. Our own Sun is not in the centre of it, but near the
edge. The Milky Way is also known to astronomers as the Galaxy.

Some of the patches of light which can be seen in the sky are not so much
galaxies as patches of incandescent (glowing) gas which may in time become stars.

The origin of the Universe and its galaxies is not known. Some astronomers
believe that matter is being continually created, though others believe that the
Universe started by the explosion of concentrated matter. Both theories are difficult
to prove.

Asteroids. An asteroid is a small or minor planet which circles the Sun. The
distance from the Sun of such an asteroid varies greatly as it moves in its path around
the Sun. There are many thousands of asteroids moving round the Sun between the
orbits of Mars and Jupiter.

Most asteroids are very small, less than 20 miles in diameter. The largest is
Ceres, which measures some 480 miles across. It is thought by some scientists that
the origin of these minor planets is to be found in the breaking-up of a much larger
body many thousands of years ago. A characteristic feature of many of the asteroids
is that their orbits are elongated ellipses.

I. Pronounce the following words according to the transcription.

galaxy ['geaeloksi] - ranakTuka

spiral [ "spaiaral] - ciupanbHbBIN, BUHTOOOPa3HbBIN

horizon [ha'raizn] - TOpU30HT

astronomer [as’tronama] - aCTPOHOM

incandescent [ ‘inkaen’desnt] - packan€HHBII

asteroid [ “aesteroid | - acrepoun

diameter [dai’eemita] - Tuamerp

Ceres [’sioriz] - llepepa (kapnukoBasi TUIaHETa, €IWHCTBEHHAs B TIOsCE
acTEepOUJIOB)

orbit [ "a:bit] - opbuTta

elongated [ i:lon’geitid] - BRITAHYTBIN, YAJIUHEHHBIN

ellipse [i'lips] - amunc
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Comprehension Check

II. Answer the following questions.

1. What are galaxies?

2. How are galaxies classified according to their shape?

3. What is the type of the galaxy our solar system occurs in? What is it called?

4. How many types is it supposed to contain?

5. What other name is the Milky Way known as?

6. What are the theories explaining the origin of the Universe? Has any of them
been proved so far?

7. What is an asteroid?

8. What do asteroids move around?

9. What is the name of the largest asteroid?

10. What is the shape of many of the asteroids orbits?

Text 2. MARS, THE RED PLANET

Of all the planets in the solar system the planet Mars is probably the one which
stimulates the greatest interest and which poses some interesting problems to the
observers. In one curious way, this planet differs from all the others. Each and every
one of these planets presents itself in a suitable position for study every year, or at
intervals of approximately every 12 months.

This is not the case with the planet Mars, for this planet presents itself for study
at intervals of about 2 years and 2 months (780 days). A "day" on Mars is about 24 14
hours. The Martian year is 687 days: it takes 687 of our days for Mars to complete
one revolution about the Sun.

However, because Mars travels more slowly than the Earth, it takes 780 days
before the two bodies come into line. When the Earth and the planet Mars are in a
line with the Sun, and on the same side of it, then Mars is in opposition and so at its
best position for study.

Mars is a little over half the size of the Earth and it has a diameter of about
4,200 miles. As this planet is rather small, it can be observed easily only around the
times of opposition, when it is near the Earth. These oppositions occur about every 2
years and 2 months.

Mars has a very elliptical orbit and opposition distances can vary from 62
million to 35 million miles. A favourable opposition, when Mars is as close to the
Earth as it can be, takes place every 15 or 17 years.

Man's knowledge of Mars comes not only from the use of powerful telescopes
but also from the use of unmanned spacecraft. Since 1962, spacecrafts have been
travelling great distances in space to photograph and collect data about Mars and
other planets. The pictures and the information are then sent back to the Earth by
means of radio and television signals.

I. Pronounce the following words according to the transcription.

Mars [ma:z] - Mapc
solar [ "souls ] - comHEeUHBIH
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stimulate [ 'stimju leit] - BBI3BIBaTh, BO30YXAaTh
curious [ kjuarias] - cTpaHHBIN, KYpbE3HBIN
approximately [a proksi mitli | - mpuOGIN3UTETLHO
telescope [ "teli skaup ] - Teneckon

distance [ 'distons | - paccTostHue

photograph [ fouts gra:f] - potorpadus

Comprehension Check
II. Answer the following questions.
1. Which of the planets is of the greatest interest to the observers?
2. At what intervals do the other planets present themselves in a suitable position for
study?
3. How does Mars differ from the other planets in this respect?
4. How long is a day on Mars?
5. Does Mars travel faster than the Earth?
6. When is Mars at its best position for study?
7. Is Mars bigger or smaller than the Earth?
8. What is the shape of Mars' orbit?
9. How often is Mars the closest to the Earth?
10. What does man's knowledge of Mars come from?
11. What are the means by which the information about Mars is sent back to Earth?

Text 3. THE MOON

Everyone has seen the Moon shining brightly in the sky on a clear night. The
Moon is our natural satellite because it revolves in an orbit around the Earth. On the
average, it is about 240,000 miles away. This is a short distance when we think of the
vast distances between planets.

The Moon is a rather large satellite with a diameter of a little more than 2,000
miles. Since the Moon is quite close to the Earth, scientists have studied it very
carefully. We have learned that there is no water on the Moon, and it has no
atmosphere. The surface of the Moon has steep mountains and deep valleys. There
are also large flat plains, which early astronomers thought were "seas", and large
circular craters scattered on the surface.

The surface of the Moon remains rugged and forbidding because there is no
atmosphere. As a result, there is no weather to wear down the rocks. As the Moon
revolves around the Earth, sunlight strikes its surface, and we see its reflected light on
the Earth. Since the Moon revolves around the Earth in our month, it takes a little
over a week for the Moon to move one-quarter of the distance around in its orbit.

The Moon rotates on its axis and revolves around the Earth once each 27 '3
days. However, since the Earth and the Moon are both moving around the Sun, it
takes the Moon a little over two more days to catch up with the new position of the
Earth. Hence, for an observer on the Earth, it is 29 ' days between the one new
Moon and the next. Automatic stations, satellites and space laboratories have begun a
new period in the exploration of the Moon.
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I. Pronounce the following words according to the transcription.
satellite [ ‘saeto lait] - crryTHHK

revolve, v [ri'volv] - BpamaThcs

valley [ veeli] - nonuHa

surface [ 'sa:fis] - TOBEpXHOCTH

rugged [ 'ragid] - HEpOBHBII

atmosphere [ eetmo sfia] - atmocdepa

rotate, v [ rou teit] - Bpamarbcs

axis [ “aeksis] - ocb

automatic [ o:to’maetik] - aBTOMaTHUYECKUIT
astronaut [ ‘estra no:t] - aCTpOHABT, KOCMOHABT
exploration [ eksplo:'reifan] - uccienoBanue

Comprehension Check

II. Answer the following questions.

. What is the Moon with respect to the Earth?

. How far is the Moon away from the Earth?

. Is the Moon large or small as satellites go?

. What is known to scientists about the Moon?

. What is the surface of the Moon like? Why is it so?

. Why do we see the Moon's reflected light on the Earth?

. How long does it take the Moon to revolve around the Earth?
. How is the Moon explored by man?

01N N kW~

IT1. Name the international words used in the text.

II. REMARKABLE PEOPLE

Read the texts and answer the questions following them.

Text I. ISAAC NEWTON (1642 —1727)

Isaak Newton, an outstanding English physicist and mathematician came from
a farming family and studied mathematics at Cambridge . He became a professor of
Cambridge at the age of 26. He was especially strongly influenced by Euclid’s
geometry and by Cartesian philosophy.

Newton was forced to leave Cambridge when it was closed because of the
plague, and it was during that period that he made some of his most significant
discoveries. He suggested that a particle, if released, would spiral in to the center of
the Earth and proceeded to work out the mathematics of orbits, but did not publish his
calculations. Halley, an outstanding astronomer and an acquaintance of Newtons, had
been trying hard to convince him that it was necessary and finally persuaded him to
expand and publish them. Newton devoted the period from August, 1684 to spring,
1686 to this task, and the result became one of the most important and influential
works on physics of all times: Philosophiae Naturalis Principia Mathematica
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(Mathematical Principles of Natural Philosophy) (1687), often shortened to Principia
Mathematica or simply the Principia. Newton opened his Principia with definitions
and the three laws of motion now known as Newton's laws (laws of inertia, action
and reaction, and acceleration proportional to force).

When he put down on paper the results of his twenty years' scientific thinking,
and published his Principia, Newton was already 42 years old. Halley not only
insisted that Newton should publish his work, but also paid for the publication out of
his own pocket. It might be said that if Halley had done no more than that, he would
have been remembered by many generations to come.

Newton invented a scientific method which was truly universal in its scope. He
presented his methodology as a set of four rules for scientific reasoning. These rules
were stated in the Principia and were truly revolutionary. By their application,
Newton formulated the universal laws of nature with which he was able to solve
many problems of his day. Following his rules of analysis, we proceed from
compounds to ingredients, and from motions to the forces producing them; and in
general from effects to their causes, and from particular causes to more general ones.

Newton formulated the classical theories of mechanics, optics, the theory of
sound and invented calculus though he did not publish his work on calculus as soon
as he had made the discovery and later had to dispute over the priority with the
famous mathematician Leibniz.

In Optics (1704), Newton observed that white light consisted of different
colours, each characterized by a unique refractivity, and proposed the corpuscular
theory of light. Newton also formulated a system of chemistry. In this corpuscular
theory, “elements” consisted of different arrangements of atoms, and atoms consisted
of small, hard, billiard ball-like particles.

Newton was the first to define and systematize experimental procedures. His
methodology produced a neat balance between the theoretical and experimental parts
and between the mathematical and mechanical approaches. Newton mathematized all
of the physical sciences, reducing their study to universal and rational procedure
which marked the beginning of the age of Reason.

The basic principles of investigation set down by Newton have lived
practically without alteration until modern times. In the years since Newton's death,
they have brought about the results that even Newton himself could not have
imagined. Newton's methodology forms the foundation on which the technological
civilization of today rests.

The Latin inscription on Newton's tomb proclaims: "Mortals! Rejoice at so
great an ornament to the human race!"

I. Pronounce the following words according to the transcription.
persuade, v [po’'sweld] - yoexaaTh

spiral [ 'sparoral] - ABUTaTHCA MO CIMpaAIU

methodology [ meBo dplodsi] - meTomomorus

proceed, v [pro'si:d] - mpomomxaTh

ingredient [1n'gri:diont] - yacTb
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systematize, v [ sistomo taiz] - cucTeMaTU3UpOBaTh
experimental [1k sper1t' mentl] - axcriepuMeHTaTBHBIN
mathematize, v [ ma0Oomao,taiz] - MaTeMaTU3UpPOBATh
procedure [pro'si:d3o] - oneparus

tomb [tu:m] - HAATPOOHBIN MAMSTHUK

Comprehension Check

II. Answer the following questions.

1. What is Isaac Newton known in history as?

. What University did he study at?

. How old was he when he made some of his most significant discoveries?
. What are Newton's three laws of motion?

. Who persuaded Newton to publish his great work known as Principia?
. What was the role of the scientific method invented by Newton?

. What theories did Newton formulate?

. What is the importance of Newton's methodology nowadays?

. Has Newton's genius been acknowledged by humanity?

O ANONN B WDN

Text 2. KONRAD ROENTGEN (1845-1923)

In the closing month of 1895, the world was such as this: there was no radio,
the cinema was only one year old, the first motor-cars had just appeared and the
population thought they were horseless monsters. At that very time, there appeared an
announcement that a German professor, Wilhelm Konrad Roentgen, had discovered a
new kind of rays. The rays were invisible, they could pass through skin and flesh,
through clothes, but the cast shadows of the bones could be seen on a photographic
plate.

Doctor Wilhelm Konrad Roentgen came to his discovery working with cathode
ray tubes of Joseph Thompson Crookes, who was very much interested in the
composition and possibilities of cathode rays discovered by him. Scientists thought
these rays were valuable only for scientific research. But Crookes’s cathode ray tubes
played a very important role in Roentgen’s discovery of his all-penetrating rays.

On this particular day, Roentgen was working in his darkened laboratory.
Interested in the fact that Crookes’s cathode rays caused certain chemicals to glow in
the dark when they were brought close to the window through which the rays were
emerging, Roentgen decided to find the reason for it.

Cathode rays could not penetrate the thin black cardboard in which Roentgen
enclosed his Crookes tube. But as he switched on the current to his tube to make sure
that his black box was light-proof, the scientist was puzzled again when he noticed a
strange glow at the far corner of his laboratory bench. He switched on the current
again and again, and every time he saw a glow. At last, he was sure that the glow had
come from a small fluorescent screen which was lying there. What mysterious
unknown rays caused this fluorescent effect? Roentgen found out that this effect was
not due to the cathode rays; these unknown rays were able to penetrate the air much
more easily than the cathode rays, they came through his light-proof cardboard box
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and all sorts of opaque materials which he placed between the source of the new rays
and the fluorescent screen. These X-rays, as he called them, passed through wood,
thin sheets of aluminum, the flesh of his own hand, and some other materials. One
more detail attracted the scientist’s attention: X-rays were completely stopped by the
bones of his hand. When he had tested their effect on photographic plates, he saw that
they were darkened on exposure to the X-rays.

Roentgen’s discovery contributed much to the benefit of science. The first
science to realize its importance was medicine. But medicine is only one field of their
wide application. X-ray examination has found application in various kinds of
industrial processes.

I. Pronounce the following words according to the transcription.
Roentgen [ rentgon] -Pentren

photographic [ fouto'grefik] - hboTorpaduuecknii

cathode [ ka0 oud] -kaTomaHbIM

penetrate, v [ 'peno trert]- mpoHUKATH

opaque [ov peik] - cBeTOHENPOHUIIAEMbIii

fluorescent [ flo(9) res(o)nt] - MOMUHECIIEHTHBII

aluminum [o'lu:mimom)] - anoMuUHUMA

Comprehension Check

II. Answer the following questions.

1. What was the world like at the end of 1895?

2. What were the characteristics of the rays discovered by Konrad Roentgen?

3. What role did Crookes’s cathode ray tubes play in Roentgen’s discovery of
his all-penetrating rays?

4. What characteristic of Crookes’s cathode rays aroused his special interest?

5. Why was he surprised seeing a glow at the far corner of his laboratory
bench?

6. Were the newly discovered rays more powerful than the cathode ray tubes?

7. What did he call the unknown rays?

8. What could the X-rays penetrate and what were they completely stopped by?

9. How did photographic plates react to the X-rays?

10. What science was the first to realize the importance of the X-rays?

11. Where else are they widely applied?

Text 3. MIKHAIL LOMONOSOV (1711-1765)

Lomonosov was a great man. It was he who
founded the first Russian University and he
himself was our first University.

A.S. Pushkin

Mikhail Vasilyevich Lomonosov (November 19 [O.S. November 8] 1711 —
April 15 [O.S. April 4] 1765) was a Russian polymath, scientist and writer, who
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made important contributions to literature, education, and science. Among his
discoveries were the atmosphere of Venus and the law of conservation of mass in
chemical reactions. His spheres of science were natural science, chemistry, physics,
mineralogy, history, art, philology, optical devices and others. Lomonosov was also a
poet and influenced the formation of the modern Russian literary language.

Lomonosov's father was a peasant fisherman, and his mother was a deacon's
daughter. The boy's thirst for knowledge was insatiable and learning was his passion.

He spent every spare moment with his books, but for many years the only
books he had access to were religious texts.

When he was nineteen, Lomonosov went to Moscow on foot, because he was
determined to "study sciences". He was admitted into the Slavic Greek Latin
Academy. In Moscow, Lomonosov lived on three kopecks a day, eating only brown
bread and kvass, but he made rapid progress scholastically and completed a twelve-
year study course in five years. In 1736, among 12 best graduates, he was awarded a
scholarship at St Petersburg Academy. He plunged into his studies and was rewarded
with a four-year grant to study abroad, in Germany, first at the University of Marburg
and then in Freiberg.

Lomonosov returned to Russia in June 1741, and a year later, he was named an
Adjunct of the Russian Academy of Sciences in the Physics department. In 1745, he
was made a full member of the Academy, and named Professor of chemistry. In
1745, he established the Academy's first chemistry laboratory. Eager to improve
Russia's educational system, in 1755, Lomonosov joined his patron Count Ivan
Shuvalov in founding Moscow University. In 1756, Lomonosov tried to replicate
Robert Boyle's experiment of 1673. He concluded that the commonly accepted
phlogiston theory was false. Anticipating the discoveries of Antoine Lavoisier, he
wrote in his diary: "Today I made an experiment in hermetic glass vessels in order to
determine whether the mass of metals increases with the impact of pure heat. The
experiments — of which I append the record in 13 pages — demonstrated that the
famous Robert Boyle was deluded, for without access of air from outside, the mass of
the burnt metal remains the same". Lomonosov, together with Lavoisier, is regarded
as the one who discovered the law of mass conservation.

He stated that all matter is composed of corpuscles — molecules that are
"collections" of elements — atoms. In his dissertation Elements of Mathematical
Chemistry (1741, unfinished), the scientist gives the following definition: "An
element is a part of a body that does not consist of any other smaller and different
bodies ... corpuscle is a collection of elements forming one small mass." In a later
study (1748), he uses the term atom instead of element, and particula (particle) or
molecule instead of corpuscle.

He regarded heat as a form of motion, suggested the wave theory of light,
contributed to the formulation of the kinetic theory of gases, and stated the idea of
conservation of matter in the following words: "All changes in nature are such that
inasmuch is taken from one object insomuch is added to another. So, if the amount of
matter decreases in one place, it increases elsewhere. This universal law of nature
embraces laws of motion as well, for an object moving others by its own force in fact
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imparts to another object the force it loses" (first articulated in a letter to Leonhard
Euler dated 5 July 1748, rephrased and published in Lomonosov's dissertation
"Reflexion on the solidity and fluidity of bodies", 1760).

In 1760, Lomonosov was elected a Foreign Member of the Royal Swedish
Academy of Sciences. In 1764, he was elected Foreign Member of the Academy of
Sciences of the Institute of Bologna. In 1764, Lomonosov was appointed to the
position of the State Councillor which was of Rank V in the Russian Empire's Table
of Ranks.

Lomonosov died of pneumonia on 4 April (O.S.), 1765 in Saint Petersburg, in
the fifty-fourth year of his age. Shortly before his death, he had been visited by the
Empress Catherine II. On the day following the scientist's death, his home library and
all his papers were sealed by G. Orlov on the order of the Empress and removed to
the Winter Palace where they were tracklessly lost. Possibly, as it is believed
nowadays, the removal of the papers was caused by the fear of their getting into the
wrong hands.

Lomonosov is widely and deservedly regarded as the "Father of Russian
Science", though many of his scientific accomplishments were relatively unknown
outside Russia until long after his death and gained proper appreciation only in the
late 19th and, especially, in the 20th centuries.

I. Pronounce the following words according to the transcription.
polymath [ poli ma0] - spyaur, yu€Hbliii-yHIUBEpCa
Venus [ 'viinas] - Benepa
access [ @&kses] - noctyn
adjunct [ '@&dzankt] - axbrOHKT
patron [ pertron] - MOKPOBUTEIIH
phlogiston [flp 'd3iston] - ¢porucron, orueHHas cyocTaHuus
kinetic [kar netik] - kuHeTHUECKMIT
Antoine Lavoisier ["@ntwa:n lov'wa:zia] - Antyan JlaByasse
molecule [ 'mplr kju:1] - monexymna
corpuscle [ 'ko:pas(9)l] - kopnyckymna
fluidity [flu: '1d1t1] - TexyuecTb
Leonhard Euler ['lenard ‘oilar] - Jleonapa Ditnep
accomplishment [o’kamplifment] - nocTrxeHnue, ycnex
Bologna [ba'lounjo] - Bonouss

Comprehension Check

II. Answer the following questions.

1. What spheres of science did Lomonosov major in?

2. What was his social background?

3. What was the dominant feature of his personality that showed even in his
childhood years?

4. What education did Lomonosov get?

5. What law did he discover disproving the phlogiston theory?
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6. What scientific terms did he introduce?

7. What theories did he suggest and contribute to?

8. How did Lomonosov formulate the idea of conservation of matter?
9. What honours was he conferred on?

10. What happened to Lomonosov's home library and scientific papers?
11. When did his scientific accomplishments gain proper appreciation?

Text 4. DMITRY MENDELEYEYV (1834-1907)

Many scientists all over the world thought about the possibility of discovering
some regularities in the properties of chemical elements. The first scientist who
started the quantitative analysis of chemical elements known at that time was the
French chemist Lavoisier. In this way, he set up the corner stone of the chemical
science. The English chemist John Dalton followed his example, turning his attention
to the quantitative analysis. His greatest contribution to science was, firstly, in
assuming that different elements possess unlike atoms and, secondly, in investigating
the weights of the atoms.

By the middle of the XIX century, chemical elements had been classified into
two general groups: metals and non-metals. Studying their properties, chemists
noticed some borderline elements possessing the properties of both metals and non-
metals and came to a new concept, called valence — the relative capacity of atoms to
combine with one another.

The new concept was universally adopted as a reliable means for classifying
the properties of elements. The result was the creation of a numerical scale of
valences of the elements that revealed an important phenomenon: some elements
displayed similaries so strong that they seemed to belong to the same “family”. Using
further the valence concept as a guide, scientists separated these groups exploring the
extent of similarity. The English experimentator J. Newlands proposed a law,
according to which properties are repeated at equal intervals when the elements are
arranged in order of increasing atomic weight. However, Newlands succeeded in
systematizing the properties of only a few elements.

It was the Russian scientist Dmitry Ivanovich Mendeleyev, a professor of St.
Petersburg University, who built up a workable periodic classification of all then
known elements, arranging them in a table. Mendeleyev gave the best statement of
the Periodic law: “The properties of the elements are in periodic dependence upon
their atomic weights”. The scientist correlated the whole chemistry of an element to
the weight of its atom. Though there was no evidence that the atom was a composite
body (it became known only thirty years later), the Table proved that the properties of
the atoms were the source of all chemical properties of the ones.

Improving his Table, D.I. Mendeleyev predicted the properties of yet
undiscovered elements, basing his prediction on the regularity of properties within
the families of certain elements and on the dissimilarities between the neighboring
elements. Proving Mendeleyev’s bold predictions, in 1875 the element gallium was
discovered. It filled the gap immediately below zinc; in 1879 — scandium (below
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calcium); in 1886 it was germanium that filled the second gap below zinc. By 1900,
the Table became a part of chemical science.

At present, all the gaps are filled. The 101st element discovered by American
scientists in 1951 was named mendeleyvium in honour of the great Russian scientist.
D.I. Mendeleyev’s Periodic Law is regarded as one of the most important
achievements in the history of science, having won recognition all over the world.
The Periodic Law has crossed national boundaries and has become the property of all
nations, like the greatest discoveries of Newton, Copernicus, Lomonosov, Darvin,
Einstein.

I. Pronounce the following words according to the transcription.
quantitative [ kwontitotiv] - konruecTBEHHBIN

Lavoisier [lov'wa:zia] - JlaByasbe

valence [ 'verlons] - BalleHTHOCTb

phenomenon [fi nomo non] - siBieHUE

similarity [ simi'leriti] - cxoncTBo

experimentator [iks perimen‘terta] - skcnepumeHTaTOp

gallium [ 'geliom] - rammuit

germanium [d33: ' memniom] - repMaHuit

mendeleyvium [ mendos'li:viom] - MeHaeneBUi

Comprehension Check

II. Answer the following questions.

1. Who was the quantitative analysis of chemical elements started by?

2. What was Jon Dalton's contribution to the chemical science?

3. How had chemical elements been classified by the middle of the XIX
century?

4. What important phenomenon was revealed in connection with a numerical
scale of valences?

5. What law was proposed by J. Newlands?

6. What was the essence of Mendeleyev's discovery?

7. How was the Periodic Law formulated by Mendeleyev?

8. How did Mendeleyev predict the properties of yet undiscovered elements?

9. How were his predictions proved?

10. What is the importance of Mendeleyev's Periodic Law?

Text 5. ALBERT EINSTEIN (1879-1955)

Albert Einstein was born in Ulm, in the Kingdom of Wiirttemberg in the
German Empire, on 14 March 1879. His parents were Hermann Einstein, a salesman
and engineer, and Pauline Koch. In 1880, the family moved to Munich, where
Einstein's father and his uncle Jakob formed a company that manufactured electrical
equipment.

Albert attended a Catholic elementary school in Munich, from the age of 5, for
three years. At the age of 8, he was transferred to the Luitpold Gymnasium (now
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known as the Albert Einstein Gymnasium), where he received advanced primary and
secondary school education.

Einstein excelled at math and physics from a young age, reaching a
mathematical level years ahead of his peers. At the age of 16, he enrolled in the four-
year mathematics and physics teaching diploma program at Zurich Polytechnic.

After graduating in 1900, Einstein spent almost two frustrating years searching
for a teaching post. He secured a job in Bern at the Federal Office for Intellectual
Property, the patent office, as an assistant examiner, level III. Much of his work at the
patent office related to questions about transmission of electric signals and electrical—
mechanical synchronization of time, two technical problems that eventually led
Einstein to his radical conclusions about the nature of light and the fundamental
connection between space and time.

On 30 April 1905, Einstein completed his thesis and was awarded a PhD by the
University of Ziirich, with his dissertation 4 New Determination of Molecular
Dimensions.

In that same year, which is called Einstein's annus mirabilis (miracle year), he
published four groundbreaking papers, on the photoelectric effect, Brownian motion,
special relativity, and the equivalence of mass and energy, which were to bring him
to the notice of the academic world, at the age of 26. These four works contributed
substantially to the foundation of modern physics and changed views on space, time,
and matter.

By 1908, he was recognized as a leading scientist, and in 1921 he was awarded
the Nobel Prize in Physics. His theory of general relativity made Einstein world-
famous.

Einstein was praised not only as a scientist but also as an international
peacemaker and activist. In February 1933, while on a visit to the United States,
Einstein understood that he could not return to Germany, with the rise to power of the
Nazis under Germany's new chancellor, Adolf Hitler. The new German government
had passed laws barring Jews from holding any official positions, including teaching
at universities. One German magazine included Einstein in a list of enemies of the
German regime with the phrase, "not yet hanged", offering a $5,000 bounty on his
head. In a subsequent letter to physicist and friend Max Born, who had already
emigrated from Germany to England, Finstein wrote, "... I must confess that the
degree of their brutality and cowardice came as something of a surprise." After
moving to the US, he described the book burnings as a "spontaneous emotional
outburst" by those who "shun popular enlightenment," and "more than anything else
in the world, fear the influence of men of intellectual independence."

He had offers from several European universities, but in 1935 he arrived at the
decision to remain permanently in the United States and apply for citizenship.

For Einstein, war was a disease, and he called for resistance to war. By signing
the letter to Roosevelt, some argue he went against his pacifist principles. In 1954, a
year before his death, Einstein said to his old friend, Linus Pauling, "I made one great
mistake in my life - when I signed the letter to President Roosevelt recommending

115



that atom bombs be made; but there was some justification - the danger that the
Germans would make them".

On 17 April 1955, Einstein experienced internal bleeding caused by the rupture
of an abdominal aortic aneurysm. He refused surgery, saying, "I want to go when I
want. It is tasteless to prolong life artificially. I have done my share; it is time to go. |
will do it elegantly." He died in Princeton Hospital early the next morning at the age
of 76, having continued to work until near the end.

During the autopsy, the pathologist of Princeton Hospital, Thomas Stoltz
Harvey, removed Einstein's brain for preservation without the permission of his
family, in the hope that the neuroscience of the future would be able to discover what
made Einstein so intelligent. Einstein's remains were cremated and his ashes were
scattered at an undisclosed location.

In a memorial lecture delivered on 13 December 1965, at UNESCO
headquarters, nuclear physicist J. Robert Oppenheimer summarized his impression of
Einstein as a person: "He was almost wholly without sophistication and wholly
without worldliness ... There was always with him a wonderful purity at once
childlike and profoundly stubborn. But still to all of us, the words Einstein and genius
are synonymous".

I. Pronounce the following words according to the transcription.
Albert Einstein [‘a&lbat ‘amstain] - Anpbept DiiHIITENHH
Munich [ 'mju:nik] - Mronxen

excel, v [1k'sel] - nepBeHCTBOBATH

peers [ p1oz] - pOBECHUKHU

Ziirich ['zv(9)rik] - Hropux

patent [ 'pertont] - mateHT

synchronization [ sipkronar’ zeifn] - CHHXpOHU3ALHS
thesis [ '01:s1s] - quccepTanus

the Nazis [ 'na:tsi:z] - HaKUCTHI

subsequent [ 'sabs1t kwont] - mocneyrormiuit

regime [re1 31:m] - pexxum

pacifist [ ‘peesi fist] - manuduct

Comprehension Check

II. Answer the following questions.

1. Where and when was Albert Einstein born?

. What was his social background?

. Where did he study?

. Where did he work upon graduation?

. How old was he when he published his four groundbreaking papers?
. Where did he emigrate to when the Nazis came to power in Germany?
. What was his attitude to war?

. What did he consider to be a great mistake in his life?

. Why did he refuse surgery in Princeton Hospital?
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10. How did the famous nuclear physicist, Robert Oppenheimer, summarize his
impressions of Einstein?

Text 6. ALEXANDER POPOYV (1859-1906)

Alexander Popov, in full Aleksandr Stepanovich Popov, the inventor of radio,
physicist and electrical engineer, was born on March 4 (March 16, New Style), 1859,
in Turinskiye Rudniki (now Krasnoturinsk), the Perm region. Besides Alexander,
there were 6 children in the family, and his godfather was St lowan of Kronstadt.

Being the son of a village priest, he received his early education in
ecclesiastical seminary school and planned to enter the priesthood. But in 1877, his
interests changed to mathematics, and he entered the University of St. Petersburg,
from which he graduated with distinction in 1883. His life as a student was not easy
as he had to work as an electrician to provide for himself.

Joining the teaching faculty of the University of St Petersburg, he lectured in
mathematics and physics in preparation for a professorship. His main interest soon
changed to electrical engineering, however; and, because Russia in that period lacked
colleges that taught the subject, he became an instructor at the Russian Navy’s
Torpedo School at Kronstadt (Kronshtadt), near St Petersburg, where students were
trained to take charge of electrical equipment on Russian warships. The School had a
good library and a well-equipped laboratory where he carried out his experiments.

On April 25 (May 7, New Style), 1895, he appeared before the St Petersburg
Physicochemical Society and demonstrated the possibility of receiving and
transmitting short and long signals at the distance of 64 metres by elecromagnetic
waves with the help of a special portable device reacting to electrical oscillations,
which became a crucial contribution to the development of wireless communication.

It was more than a year later, in June 1896, that the Italian inventor Guglielmo
Marconi patented an analogous device and was immediately acknowledged by the
Western world of science as the inventor of the radio. Unlike Popov, he had no
previous publications on the subject and his description of the device completely
coincided with that published by Popov in July 1895. The Russian people, as it often
happened in the past, did not appreciate their countryman and admired and praised
the foreign inventor together with the rest of the world. One can imagine what the
great scientist might have felt hearing the misdirected words of gratitude and delight.
It was only in 1901, at the 11th International Congress of scientists that Popov was
acknowledged as the inventor of the radio, and even Marconi himself admitted
Popov's priority. But Marconi's acknowledgement neither increased nor decreased
Popov's fame. In many Western countries Marconi is still considered the inventor of
the radio. In Germany the invention is associated with the name of Heinrich Herz, in
France - with the name of E. Branly, who was the first to use the term radio. In the
USA and some Balkan states, the priority is attributed to Nikola Tesla, in Belarus it is
ascribed to Ya. O. Narkevich-Jodko. Many scientists admit that Popov was really the
first, but his work was considered to be a military secret, and he could not write about
it in detail. He shared the fate of many Russian inventors, but unlike some of them, he
did not sell his invention abroad. He loved Russia and was working for the good of
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his country. He once said: "I am Russian, and I have a right to give all my
knowledge, my work, and all my achievements to my motherland alone. I am proud
of being born a Russian man".

In 1987, Popov started experimenting with the use of radio telegraph on the
ships of the Baltic Fleet. In 1898, he effected ship-to-shore communication over a
distance of 10 km (6 miles). The distance was increased to about 50 km (30 miles) by
the end of the following year. He was the first to use an antenna in the transmission
and reception of radio waves.

Popov's radio transmitters were widely used on Russian ships. One of the first
ships equipped with radio telegraph by Popov was the ice-breaker Ermatk.

In the summer periods of 1889-1898, Popov was in charge of the main
electrical power plant of Nizhny Novgorod Fare. He devoted all his spare time to the
study of electromagnetic oscillations.

Unfortunately, the scientist was given remarkably little support by the Russian
government. In 1901, he returned to St Petersburg as a professor at the
Electrotechnical Institute, of which he was later elected president. He died of insult
four years later, at the age of 46, on December 31, 1905, [Jan. 13, 1906] and was
buried at the Volkov Cemetery in St Petersburg. On January 3, Petersburg newspaper
wrote: "On the last day of the outgoing 1905 year, Russia lost one of its outstanding
people. The President of the Electrotechnical Institute, A. S. Popov, died
comparatively young, in the forty-seventh year of his age, after a life of tireless
scientific research. Russia may be proud of him as the inventor of the wireless
telegraph, though, unfortunately, he did not escape the evil fate of Russian inventors."

Nowadays A. Popov's name is known to all his countrymen, and the value of
his invention cannot be overestimated. Many educational establishments, enterprises,
institutes, streets, medals, diploma certificates, prizes, a ship, a small planet (Ne
3074), and a crater on the other side of the Moon bear his name. Not less than 18
monuments have been erected to Popov in Russia and beyond its borders. Since 1945,
the Popov Gold medal has been awarded for achievements in the development of
radio electronics. 6 museums in different parts of Russia (St Petersburg,
Yekaterinburg, Omsk, Krasnoturinsk, Kronstadt) are devoted to the memory of A.
Popov and his famous invention.

In 1945, at the celebration of the 50th anniversary of A. Popov's invention, it
was announced that in the future the 7th of May would be celebrated as the Day of
the Radio. It has become, in fact, a professional holiday of all those connected with
telecommunications, broadcasting and radiophysics.

Pronunciation Guide

I. Pronounce the following words according to the transcription.
physicist [ 'fizisist] - puzux

ecclesiastical [1 kli:z1 @stikol] - myxoBHBII

Torpedo school [to:'pi:dov] - BoeHHO-MOpCKasi MUHHAS IITKOJIa
oscillation [ ps1'leifn] - konebanue

physicochemical [ fizikoo 'kemikl] - puzuko-xumuueckuit
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Marconi [ma: 'kovni] - Mapkonu
priority [pral Drit1] - nepBEHCTBO
associate, v [9’sau/1 e1t] - accouunpooBaTh

Comprehension Check
II. Answer the following questions.
. What family was Alexander Popov born into?
. What was his educational background?
. What did he lecture on at the University of St Petersburg?
. What was he most interested in?
. Where did he work after he left the University?
. What apparatus did he demonstrate on May 7, 1895?
. Who was acknowledged as the inventor of the radio in 1896?
. What is the evidence in favour of Popov's priority?
9. When was Popov acknowledged as the inventor of the radio?
10. What other names is the invention of the radio still associated with in the world of
science?
11. Why did it happen so that Popov was not recognized as the sole inventor of the
radio?
12. How did he express his attitude to the country he was born in?
13. What did Popov do for the Russian Fleet?
14. What work was done by the scientist in Nizhny Novgorod?
15. What Institute did he work at in 1901?
16. Was he properly supported by the Russian government?
17. What was written about him in the obituary upon his death?
18. How are people paying tribute to A. Popov today?
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Text 7. KONSTANTIN TSIOLKOVSKY (1857-1935)

"The Earth 1s the cradle of mankind, but we cannot live forever in a cradle."
This familiar quotation belongs to Konstantin Eduardovitch Tsiolkovsky who
theorized many aspects of human space travel and rocket propulsion and played an
important role in the development of the Soviet and Russian space programs.

He was born on September 17, 1857, in the village of Ijevskoe, Ryasan
Province, Russia, in the family of a Polish forester who had emigrated to Russia. At
the age of 10, he lost his hearing as a complication of scarlet fever. After that, he
couldn't attend school, and he never received any formal education. His books were
his teachers, and he read every book in his father's library. Later, Tsiolkovsky
remembered that during all his life he tried to prove to himself and to others that he
could improve his knowledge, even with his disability.

In 1873-1876 Konstantin Tsiolkovsky lived in Moscow. He went to the main
Moscow libraries and in this way received his self-education. While in Moscow,
Tsiolkovsky was tutored by the eccentric and brilliant Russian philosopher Nikolai
Fedorovitch Fedorov, who was working in a Moscow library at the time, and gave
Tsiolkovsky a place to work in the library. At the age of 17, while living in Moscow,
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Tsiolkovsky dreamed about space flight inspired, probably, by the novels of Jules
Verne. Since that time, he started thinking about space vehicle design. His great
purpose was not simply to go into outer space, but to live in space civilization.

In 1876-1879 he lived in Vyatka and Ryasan. After passing his exams, he
received his Teacher's Certificate, and went to work as a math teacher in Borovsk,
Kaluga Province. Living in Borovsk, he began his scientific research in air balloon
building, life in space, aecrodynamics and philosophy.

In 1892-1935 he lived and worked in Kaluga. His moving to Kaluga was the
result of his teaching promotion. It was here in Kaluga that he became a well-known
scientist, wrote and published his theories of space flight and inter-planetary travels.
In Kaluga, he wrote his Cosmic Philosophy, and dreamed about the future of
humanity, including the eventual conquest of space and our leaving the cradle of the
planet Earth for the stars.

He was made a member of the Soviet Academy of Science in 1919 and earned
international recognition for his ideas. He wrote over 500 scientific papers, and
though he never created any rockets himself, he influenced many young Russian
engineers and designers. Tsiolkovsky lived to see a younger generation of Russian
engineers and scientists who began to make his visionary concepts reality. Among
these was Sergey Korolev, who later became the Chief Designer of the Soviet space
program. Korolev was one of his most outstanding followers.

Konstantin Tsiolkovsky, the father of cosmonautics, died in Kaluga at the age
of 78 on September19, 1935.

Pronunciation Guide

I. Pronounce the following words according to the transcription.
astronautics [ @stro no:tiks] - kocMOHaBTHKa
eccentric [1k ‘sentrik] - SKCIIEHTPUYHBIN

Jules Verne ['dzu:olz v3:n] - XKrons Bepn

vehicle [ 'vi:ikl] - kopabnb

baloon [ba'lu:n] - Bo3ay1IHkIA map

Kaluga [ko'lugo] - Kanyra

aerodynamics [ €arouvdar nemiks] - aspoarHaMuka
conquest [ kon kwest] - mokopenue

cosmonautics [ kpzmo 'no:tiks] - kocMOHaBTHKa

Comprehension Check

II. Answer the following questions.

1. What quotation made by Tsiolkovsky is known to all?

. What was his social and educational background?

. What was Tsiolkovsky's cherished dream?

. What subject did he teach working at school?

. What theories did he publish when he lived in Kaluga?

. When was Tsiolkovsky recognized as a scientist of international calibre?
. What was Tsiolkovsky's contribution to science?
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III. SOME MORE FACTS ABOUT COMPUTERS

Text 1. COMPUTER GENERATIONS

First Generation Computers (1954-59) were rather bulky in size, required large
amounts of air conditioning and repair time, too. The important advantages over the
earlier machines were speed of calculation, use of the stored program, the ability to
apply logical decisions to calculated results, various types of input and output
equipment, magnetic tape, paper tape, the ability to modify its own program, etc.

Second Generation Computers (1959-64) replaced the vacuum tubes with the
tiny transistor, thus requiring less power and offering greater reliability. High-speed
card readers and printers were introduced. Symbolic programming was replacing
machine language programming during this period. Random access devices were
introduced. Repair and maintenance time was greatly reduced.

Third Generation Computers (1964-70) were characterized by advanced
miniaturization and refinement of computer components. Greater compilers, newer
and faster methods of input and output, optical scanners, magnetic ink character
readers, data transmission over long distances, displays on video tubes,
multiprogramming, tremendous storage capacities, remote terminals with access to
central computers were the innovations introduced during this period.

Fourth Generation Computers (1970-1980) featured many changes in all
sectors of the computer field. The concept of Virtual Storage increased the main
storage capabilities of computers by allowing a computer to directly access outside
storage devices as though they were part of the main storage. The minicomputer
made spectacular advances during this period.

Fifth Generation. In the 1980s, very large scale integration (VLSI) computers,
in which hundreds of thousands of transistors were placed on a single chip, became
more and more common. The shrinking trend continued with the introduction of
personal computers (PCs) used by individuals. By the late 1980s, some personal
computers were run by microprocessors that could process about 4,000,000
instructions per second.

Pronunciation Guide

I. Pronounce the following words according to the transcription.
vacuum [ vaekjvom] - Bakyym

access [ @kses] - noctyn

maintenance[ 'meintonans] - TEXHHYECKOE 00CITy)KHBaHUE
spectacular [spek tekjulo] - BnewaTisromuii

microprocessor [ ‘maikra(v) provseso] - MUKpomIpolieccop

Comprehension Check

II. Answer the following questions.

1. What were the disadvantages of First Generation Computers?
2. What advantages did Second Generation Computers offer?

3. What were Third Generation Computers characterized by?
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4. What changes did Fourth Generation Computers bring about?

5. What was the characteristic feature of Fifth Generation Computers?

6. How did the shrinking trend continue?

7. How many instructions per second could some personal computers process
by the late 1980s?

Text 2. MICROPROCESSOR AS A CPU

We can also view the microprocessor as a primary component of a computer.
Traditionally, the computer is represented in a block of components: Memory, Input,
Output, and the Central Processor Unit (CPU), which consists of Arithmetic/Logic
Unit (ALU) and Control Unit. The CPU contains various registers to store data, the
ALU to perform arithmetic and logical operations, instruction decoders, counters, and
control lines. The CPU reads instructions from the memory and performs the task
specified. It communicates with input/output devices either to accept or to send data.
These devices are also known as peripherals. The CPU is the primary and central
player in communicating with devices such as memory, input, and output. However,
the timing of the communication process is controlled by the group of circuits called
the control unit. In the 1960s, the CPU was designed with discrete component on
various boards. With the advent of the integrated circuit technology, it became
possible to build the CPU on a single chip; this came to be known as microprocessor.

Pronunciation Guide

I. Pronounce the following words according to the transcription.
component [kom povnont] - cocraBHas 4acThb

arithmetic, adj [ ari® motik] - apudpmeTrdeckuii

decoder [di: kouda] - nekonep

peripherals [po rif(o)ralz] - BHenIHEE 000pYI0BAHKE

discrete [dis kri:t] - oTnenbHBIMI

circuit| ‘s3:kit] - cxema

Comprehension Check

II. Answer the following questions.

1. What block of components is the computer traditionally represented in?
2. What does the CPU contain?

3. What is the function of the ALU?

4. What devices are called peripherals?

5. What is the role of the control unit?

6. How can a microprocessor be defined?

Text 3. INCREASE YOUR KNOWLEDGE OF COMPUTER VIRUSES
What is a virus? In 1983, the researcher Fred Cohen defined a computer virus
as “a program that can “infect” other programs by modifying them to include a
version of itself.” This means that viruses copy themselves, usually by encryption or
by mutating slightly each time they copy. There are several types of viruses, but the
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ones that are the most dangerous are designed to corrupt your computer or software
programs.

Viruses can range from an irritating message flashing on your computer screen
to eliminating data on your hard drive. Viruses often use your computer's internal
clock as a trigger. Some of the most popular dates used are Friday the 13th and
famous birthdays. It is important to remember that viruses are dangerous only if you
execute (start) an infected program.

There are three main kinds of viruses. Each kind is based on the way the virus
spreads.

1. Boot Sector Viruses - These viruses attach themselves to floppy disks and
then copy themselves into the boot sector of your hard drive. (The boot sector is the
set of instructions your computer uses when it starts up.) When you start your
computer or reboot it, your hard drive gets infected. You can get boot sector viruses
only from an infected floppy disk. You cannot get one from sharing files or executing
programs. This type of virus is becoming less common because today's computers do
not require a boot disk to start, but they can still be found on disks that contain other
types of files. One of the most common boot sector viruses is called "Monkey”, also
known as "Stoned".

2. Program Viruses - These viruses (also known as traditional file viruses)
attach themselves to programs' executable files. They can infect any file that your
computer runs when it launches a program. When you start a program that contains a
virus, the virus usually loads into your computer's memory. When the virus is in your
computer's memory, it can infect any other program that is started. Among the well-
known program viruses are "SKA" and "Loveletter."

3. Macro Viruses - these viruses attach themselves to templates that are used to
create documents or spreadsheets. Once a template is infected, every document or
spreadsheet you open using that program will also become infected. Macro viruses
are widespread because they infect commonly used office applications and spread
between PCs and Macintoshes. The commonest macro viruses are “Concept”,
“Melissa”, and “Have a Nice Day”.

Pronunciation Guide

I. Pronounce the following words according to the transcription.
virus ['varoras] - BHpYyC

modify [ ‘'mod1 fai] - MogudunupoBaTh

eliminate [1'lim1 nert] - yganstsb

executing [ ‘eks1 kju:tin] - nelicTBYIOMNA, BHITOJIHSIOMIHIICS
spreadsheet [ 'spred [i:t] - snexTpoHHas TabiauIa

Comprehension Check

II. Answer the following questions.

1. How is a computer virus defined?

2. How do viruses copy themselves?

3. What are the most dangerous viruses designed for?
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4. What damage can be done to the computer by the viruses?
5. What are the main kinds of viruses?

6. How can you get boot sector viruses?

7. Where can boot sector viruses be found?

8. How do program viruses work?

9. What do macro viruses infect?

10. What are the most common viruses called?

Text 4. PREVENTING A VIRUS

Here are some tips a professional computer specialist could give a beginning
computer user.

*Purchase and install antivirus software, and update it frequently. Virus
software can be obtained from a variety of sources.

* Most antivirus packages have a component that loads at computer startup and
monitors files as you use them.

* Scan every file you receive: files from friends, programs from the Internet, e-
mail attachments, and even shrink-wrapped software. Do not configure your e-mail
program to launch your word processing program automatically when it receives an
attachment.

* Scan every file you download from the Web before you install or read it.

* Be very careful about putting floppy disks from unknown sources into your
computer. Be especially careful if the disk has been shared by several people. The
more computer users have used the disk, the more likely it is to contain a virus.

* Back up all your data files on a regular basis.

* Make sure that you have the original disks or CD-ROMs for all your
software.

Pronunciation Guide

I. Pronounce the following words according to the transcription.

purchase [ p3:ffis]- mokynaTh

frequently [ fri:kwontli] - yacto

variety [vo raioti] - pazHOOOpa3ue

shrink-wrapped software |[’fripkreept] - mporpammHbie CpeIcTBa B
TUTACTUKOBOM YITaKOBKE

configure [kon'figs] - HacTpauBath, ycTaHaBIUBAThH

Comprehension Check

II. Answer the following questions.

1. How do most antivirus packages work?

2. What should be done with every file you receive?

3. What should be avoided when your (email) program receives an attachment?

4. What rule should be observed before installing or reading a file downloaded
from the Web?

5. What should be remembered about the use of floppy discs?
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6. How can loss of data files be prevented?

Text 5. RELIABILITY AND SECURITY

The worst offender when it comes to reliability and security is the operating
system. Although application programs contain many flaws, if the operating system
were bug free, bugs in application programs could do only limited damage. A few
words about the relationship between reliability and security are to be said. Problems
with each of these domains often have the same root cause: bugs in the software. A
buffer overrun error can cause a system crash (reliability problem), but it can also
allow a cleverly written virus or worm to take over the computer (security problem).
Although we focus primarily on reliability, improving reliability can also improve
security.

Current operating systems have two characteristics that make them unreliable
and insecure: They are huge and they have very poor fault isolation. The Linux kernel
has over two million lines of code; the Windows kernel is much larger. The large size
of current operating systems means that no one person can understand the whole
thing. Clearly, it 1s difficult to engineer a system well when nobody really
understands it.

Operating systems do not have isolation between components. A modern
operating system contains hundreds or thousands of procedures linked together as a
single binary program running in kernel mode. Every single one of the millions of
lines of kernel code can overwrite key data structures that an unrelated component
uses, crashing the system in ways difficult to detect. In addition, if a virus or worm
infects one kernel procedure, there is no way to keep it from rapidly spreading to
others and taking control of the entire machine.

Fortunately, the situation is not hopeless. Researchers are endeavoring to
produce more reliable operating systems. There are four different approaches that
researchers are using to make future operating systems more reliable and secure: the
Nooks project, the paravirtual machine approach, the multiserver approach and the
language-based protection.

The most conservative approach, Nooks, is designed to improve the reliability
of existing operating systems such as Windows and Linux. Nooks maintains the
monolithic kernel structure, with hundreds or thousands of procedures linked together
in a single address space in kernel mode, but it focuses on making device drivers —
the core of the problem — less dangerous.

Nooks protects the kernel from buggy device drivers by wrapping each driver
in a layer of protective software to form a lightweight protection domain, a technique
sometimes called sandboxing. The wrapper around each driver carefully monitors all
interactions between the driver and the kernel.

The Nooks project’s goals are to protect the kernel against driver failures,
recover automatically when a driver fails, and do all of this with as few changes as
possible to existing drivers and the kernel.

Protecting the kernel against malicious drivers is not a goal.
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The idea of paravirtual machines is to run a special control program, called a
virtual machine monitor, on the bare hardware instead of an operating system. The
virtual machine creates multiple instances of the true machine. Each instance can run
any software the bare machine can.

This technique is commonly used to allow two or more operating systems, say
Linux and Windows, to run on the same hardware at the same time, with each one
thinking it has the entire machine to itself. The use of virtual machines has a well-
deserved reputation for good fault isolation — after all, if none of the virtual machines
even know about the other ones, problems in one machine cannot spread to others.

This concept can be adapted to protection within a single operating system,
rather than between different operating systems.

The multiserver operating systems approach directly attacks the core of the
problem: having the entire operating system run as a single gigantic binary program
in kernel mode. Instead, only a tiny microkernel runs in kernel mode with the rest of
the operating system running as a collection of fully isolated user-mode server and
driver processes.

In the Minix 3 architecture, the microkernel handles, interrupts, provides the
basic mechanisms for process management, implements interprocess communication,
and performs process scheduling.

The most radical approach is that of language-based protection which comes
from an unexpected source — Microsoft Research. In effect, the Microsoft approach
discards the concept of an operating system as a single program running in kernel
mode plus some collection of user processes running in user mode, and replaces it
with a system written in new type-safe languages that do not have all the pointer and
other problems associated with C and C++.

Thus, each of the four different attempts to improve operating system
reliability focuses on preventing buggy device drivers from crashing the system.

It is not yet known which, if any, of these approaches will be widely adopted in
the long run. Nevertheless, it is interesting to note that microkernels — long discarded
as unacceptable because of their lower performance compared with monolithic
kernels — might be making a comeback due to their potentially higher reliability,
which many people now regard as more important than performance.

Pronunciation Guide

I. Pronounce the following words according to the transcription.

domain [do'mein] - obnacts, cdepa

technique [tek ni:k] - mpuém

endeavor, v [in'deva] - mbITaThCS

microkernel [ ' maikrov 'k3:nl] - Mukposiapo

Linux ['Imoks] - cemeiictBo Unix-moJo0HBIX ONEpPallMOHHBIX CUCTEM Ha 0ase
sapa Linux
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Comprehension Check

II. Answer the following questions.

1. What is the relationship between reliability and security?

2. Is the main damage caused by the operating system or by application
programs?

3. What is the root cause?

4. What two characteristics make current operating systems unreliable and
insecure?

5. What does the absence of isolation between components in operating
systems result in?

6. What approaches are suggested to produce more reliable operating systems?

Text 6. MICROSOFT CORPORATION: HISTORY OF SUCCESS

Everyone has heard of Bill Gates, one of the richest and most successful people
in the world. Microsoft, the business he started with a friend in 1975, has become the
world’s largest computer software company, and Gates was the world’s youngest
billionaire at the age of 31. His full name is William Henry Gates III, and he was
born on 28th October, 1955, in Seatle, USA. At school, Bill soon showed that he was
very intelligent, and especially good at Maths and Science. His parents decided to
send him to Lakeside, the private school where he first began to use computers. The
13-year-old Bill Gates and his school friend Paul Allen were soon spending all their
time writing programs and learning about computers instead of doing their
schoolwork!

After finishing school in 1973, Bill went to Harvard, America’s most famous
university. The next year, he and Paul Allen wrote an operating program for the
Altair, one of the world’s first microcomputers. The two friends started Microsoft in
1975, and Gates left Harvard. Before long, Microsoft was a major business success.
Since then, the company has continued to grow, producing most of the world’s
leading PC software.

One reason for his success is that Gates has always been very ambitious and
hardworking. This has not left him much time for a normal personal life, but in 1994
he married Melinda French, a Microsoft employee, and in 1995 he wrote a best-
selling book, The Road Ahead.

Bill has mixed feelings about spending so much time running Microsoft.
“There are a lot of experiences I haven’t had, but I do like my job,” he says. When he
does find time to relax, he likes puzzles, golf and reading about science. For such a
rich person, his life is simple, and he spends little on himself and his family. When it
comes to helping others, though, Gates is very generous. He has already given huge
amounts of money to charity and says that he plans to give away almost all of his
wealth when he retires.

Pronunciation Guide

I. Pronounce the following words according to the transcription.
billionaire [ biljs nea] - Mumnapaep
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Seatle [s1'@tl] - Cudtn

generous [ dzenoros] - meapsiii

charity [ ffeeriti] - 6;1aroTBOPUTEIBLHOCTD
retire [r1'taio] - yiTu B OTCTaBKY

Comprehension Check
II. Answer the following questions.
. What is Bill Gates famous for?
. What is his educational background?
. What was his main sphere of interests when he studied at school?
. Who did he share his interest with?
. Who did he cooperate with in writing an operating program for the Altair?
. What company did he set up together with his friend?
. Did it take them long to make the company large and successful?
. What was one of the reasons for the success?
. What is Bill Gates' attitude to his professional activity?
10. What does he do in his free time?
11. What does he plan to do with all his money?

\OOO\]O\Ul-bU)[\)»—A

Related Activities

I. Substantiate your answers to the following questions.

1. Do you believe it is possible to follow Bill Gates' example now?

2. Do you think it was easier to achieve success in the computer business in the
past when competition was less severe?

3. Would you like to start your own computer company?

4. What are the advantages and disadvantages of running your own company?

5. What qualities are necessary for a Managing Director of a computer
company?

6. Which would you prefer: to work for a big or small company? Why?

7. Which, in your opinion, is the mission of the computer: to bring people
together or separate them?

8. Do you hope there will be more international contacts and student exchange
programs in the future?

9. How can we benefit from international cooperation in the sphere of
computer science, business and education?

10. Do you agree that in the time to come one of the characteristics of an
educated person will be computer literacy?

11. How can robots change our life?

12. On what conditions does the computer have a bright future?

II. Sum up your answers in the form of an essay.
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Enena HukomaesHa Ilymkuna

AHIJIMHACKUWHA 1JIS1 CTYIEHTOB, U3YYAIOIUX PAJTUO®U3UKY U
KOMITbIOTEPHBIE HAYKH

Y4yeOHo-MeTOAUYECKOe MocoOune mo Kypey "MHocTpaHHbI A3BIK"

denepalbHOE rOCYJapCTBEHHOE aBTOHOMHOE
o0pa3oBaTeIbHOE YUPEKIECHUE BhICILIETO 00pa30BaHuUs
«HannoHnanpHbIN Hccien0BaTeIbCKUN HIKEropoackui rocy1apCcTBEHHbIN
YHUBEPCUTET
um. H.1. JIo6aueBckoro»
603950, Huxunit Hosropon, np. I'arapuna, 23

130



Elena Nikolaevna Pushkina

ENGLISH FOR RADIO PHYSICISTS
AND COMPUTER SCIENCE LEARNERS

Teaching aid for the course "Foreign language"

Federal State Autonomous
Institution of Higher Education
"National Research Lobachevsky State University of Nizhny Novgorod"
23 Gagarin Ave, Nizhny Novgorod, Russia, 603950

131



