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Chapter I
PHYSICS AND ENGINEERING

Unit I

WORD-STUDY

Words and word combinations to be remembered.
to interact - B3aUMOJEHCTBOBATh
force - cuna

particles - acTHIIBI

at rest - B COCTOSIHUH ITOKOS
internal - BHyTpeHHU#
conservation - COXpaHeHHUE

to convert - IEPEXOaUTH

fission - pacuiernieHue

fusion — cimsHUE

Exercise 1. Train the pronunciation and translate the international words.
Physics, energy, magnetism, electricity, gravitation, orbits, planets, mechanics,

electromagnetic, spectrum, radiation, nuclear, accelerate, acceleration.

Exercise 2. Match the synonyms.

1 2
1. behave a) amount
2. form b) act
3. quantity c) shape
4. major d) separate
S.century €) main
f) subject
g) age

Exercise 3. Match the antonyms.
1 2

1. begin a) internal
2. external b) natural
3. free of c) end
4. artificial d) combine
5. divide e) full of
6. completely | f) unnecessary
7. necessary | g) partially
8. straight h) fusion
9. fission 1) curved
10. action J) reaction
k) motion
1) basic




Exercise 4. Remember explanations of the following terms.

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
existence, moving and interaction of charged particles.

6. Atomic physics deals with atoms, elements, their properties, the nature of atomic

spectra.

7. Nuclear physics includes the discovery of the neutron and other fundamental
particles.

8. Cryogenics — 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 — devices for bombarding nuclei with particles possessing billions of
electron volts of energy.

TEXT I
Comprehensive reading
SOME FACTS ABOUT PHYSICS

Physics deals with matter and energy and how they interact. It begins by
examining the information that people sense about the world around them.

Objects are seen to move* from place to place, and when completely free of
contact®* with other objects, they move in straight lines at a steady speed. Being at
rest objects are said to move at a steady zero speed, whenever objects do not behave
this way, they are said to be accelerated***, and a “force” is said to act on them™***,
The internal quality of the object is called “mass”. When forces act on objects the
accelerations produce changes in such things as position, size, shape and chemical
nature. The kind and size of any change is judged by***** use of a quantity called
energy.

Therefore, energy forms include light, heat, sound, magnetism and electricity.
Traditionally physics is divided into several major topics, namely, mechanics heat,
optics, electricity and magnetism, atomic physics and nuclear physics. Because of the
remarkable unity of Nature this separation into topics is, to some extent, artificial and
exists for convenience.

Newton’s second law, relating force to acceleration and his third law relating
action and reaction, form the basis of mechanics. Maxwell’s equations which



combine in mathematical form the laws discovered by Ampere, Faraday, form the
basis of electricity, magnetism and optics.

An understanding of statics is necessary to describe the behavior of bulk matter
and, with the laws of mechanics, electricity and magnetism, forms the basis of heat
and thermodynamics. All these subdivisions constitute classical physics of the end of
the 19™ century. Modern physics began with the work of Plank 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 1930 s. 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 -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.

Notes:

*objects are seen to move — BUJHO, KaK MPEIMEThI IBIKYTCS

**free of contact — cBOOOIHBI OT B3aUMOIEHCTBUS

***they are said to be accelerated — roBOpSIT, UTO OHU YCKOPSIOTCS

*#x*a force is said to act on them — roBopuTCS, UTO HAa HUX JEHCTBYET CHJIa
*Ex**to be judged by — oneHMBaTHCS

COMPREHENSION CHECK

Exercise 1. Give answers to the following questions.

1. What does physics deal with?

2. When do objects move (from place to place) in straight lines at a steady speed?
3. Is mass an external or internal quality of the object?

4. Do accelerations produce changes in position, size, shape and chemical nature?
5. How is physics traditionally divided into?

Exercise 2. Approve or disapprove the following statements. Begin your sentences
with: “Yes, that’s right”, “No, I’'m afraid that’s not so”’.

1. Physics begins by examining the information that people sense about the world
around them.

2. When objects move in straight lines at a steady speed they are said to be
accelerated.

3. The accelerations produce changes only in position of the object.

4. Separation of physics into several topics is to some extent artificial.
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5. Nuclear physics began its rapid development in the XIX century.

Exercise 3. Complete the sentences with the following words given below.

1. Physics deals with...and... how they...

2. When objects move from place to place and when they are completely free
of...with other objects, they move in ...lines at a ...speed.

3. When forces act on objects they produce...in such things as position, ...,..., and
chemical nature.

4. Energy forms include . ey eeey e, and L.

5. Newton’s second law relatlng force to acceleratlon and his third law, relating
action and reaction form the basis of...

6. Maxwell’s equations form the basis of ..., ..., and ... .

7. All these ... constitute classical physics.

8. Quantum mechanics is the climax of Plank’s quantum theory and the theory of ...
of Einstein.

9. Atomic physics made Mendeleyev’s Periodic ... of ... possible.

10. ... physics includes the discovery of the neutron and other fundamental particles.

(matter, contract, energy, steady, straight, size, changes, mechanics, light, shape heat,
subdivisions, optics, electricity, magnetism, Table of Elements, relativity, nuclear).

LANGUAGE ACTIVITY

Exercise 1. Insert articles where necessary.

1. ... science of mechanics studies forces in bodies at rest and ... working forces in
bodies in motion.

2. ... civil engineers use information from ... statics — how bodies behave at rest - to
prevent disastrous movement in stable structures, such as ... bridges and ...
buildings.

3. Aeronautical engineers use ... principle of ... dynamics - how ... bodies behave in
motion - to design ... airplanes and ... rockets.

4. One of ... mechanical principles important to both those studies is ... center of
gravity.

5. All the weight of ... solid body is centered at one point.

Exercise 2. Insert prepositions where necessary: (of, in, by, with).

1. The Royal Society was founded ... 1660. Its activities include scientific meetings,
publications ... research work ... scientific journals, the delivery ... lectures, the
presentation ... medals. Although an independent corporation, the Society has always
had a special relationship ... the government.

2. The Royal Society of Arts was founded ... 1754. Its principal object has been to
promote the progress ... departments ... science. It deals ... scientific, artistic,
technical, industrial and commercial problems.



3. The British Association for the Advancement of Science was founded ... 1831 to
promote general interest ... science and its application. One ... its chief activities was
the annual meetings attended ... many young students as well as ... famous scientists.

Exercise 3. Choose countable and uncountable nouns.
Science, tooth, engineering, application, bridge, news, use, phenomenon, hydrogen,
electronics, knowledge.

Exercise 4. Make the following nouns plural.
A mess, a day, a castle, an engineer, a shelf, a foot, a scientist, a woman, a photo, a
glass, a ray, a cathode.

Exercise 5. Give the singular form of the nouns.
Devices, factories, phenomena, chiefs, children, data, nuclei, criteria.

Exercise 6. Choose the correct form of the pronouns.

1. She speaks so fast that I couldn’t follow...(her, hers, herself).

2. For want of money (I, me, my) couldn’t go abroad.

3. Newton published (his, him, himself) famous book “Principia” at the age of 42.

4. The Sun gives (we, us, ours) light during the day.

5. Halley, a famous astronomer, wrote Newton a lot of letters asking (him, his, he) to
publish (him, his, he) scientific ideas.

6. Students write (their, they, them) term-papers twice a year.

7. She works at (her, hers, herself) graduation paper every day.

8. A friend of (my, mine, me) is reading for (him, his, himself) exam.

9. (We, ours, our) have passed (our, us, ours) exams. Let (we, ourselves, us) go to the
cinema.

10. (Your, you, yours) faculty is more difficult than (our, we, ours).

Exercise 7. Translate the sentences, paying attention to the function of the
pronoun “it”.

1. It 1s autumn. It is cold.

2. It is necessary for all the students to know the fundamental laws of mechanics.

3. The term “engineering” is used in many specialties, it has many meanings.

4. We do not know much about it.

5. It was in the 19" century, that there appeared electrical engineering.

Exercise 8. Translate sentences, paying attention to the functions of that and those.
1. Energy that is produced by atomic station is used for various needs of national
economy.

2. Do you know that man? He is a famous professor that delivers lectures on
mechanics.

3. It 1s well known that personal experience depends on practical work.

4. The development of mechanical engineering began earlier than that of electrical
one.
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5. The materials that are used for refrigeration devices differ from those that are used
for radio equipment.

Exercise 9. Translate the sentences, paying attention to the functions of one and
ones.

1. I have only one English book.

2. He gave me a number of English books and some German ones.

3. One can see the Admiralty building on the left bank of the Neva.

4. The green car is mine and the black one is hers.

5. There was one more problem to solve - the problem of acceleration.

Exercise 10. Pay attention to the translation of the words only, the only, very, the
very, few, a few, little, a little.

1. Very much attention was paid to the translation of some pronouns from the very
beginning.

2. These are only a few facts about this science.

3. Civil engineering is not the only branch of engineering.

4. Few scientists supported the new theory because they had little information about
it.

5. ROntgen was a little puzzled when he understood the rays were unknown to him.

Exercise 11. Translate the sentences paying attention to the reflexive and the
emphasizing pronouns.

1. I am sure he will consider the problem himself.

2. You yourself insisted on my coming here.

3. We took part in this research ourselves.

4. The work itself was not so complicated as they had expected.

5. First-year students call themselves freshmen.

Exercise 12. Insert the appropriate forms of the reflexive or emphasizing pronouns.
1. Will you be able to carry out this experiment...?

2. We don’t know it ... because the experiment ... will take a lot of time.

3. I was looking for the book ... but couldn’t find it anywhere.

4. She couldn’trely on ... .

5. The results of the experiment seemed strange to the experimenter ....

(ourselves, myself, herself, themselves, himself, itself, yourself)

Exercise 13. Translate the following sentences paying attention to the words in
bold type:

a) 1. She waters flowers every day. The waters of this river are clean. They will
water these trees in summer. Give me some water, please. 2. The buildings and
houses in this street are very high. This building houses a museum. The house is
nice. This hall will house a picture exhibition.

b) 1. England is one of the Great Powers of the world. 2. The Dean of our faculty
does all in his power for the students. 3. Nuclear power stations will produce vast
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amount of electricity. 4. The power of the King is limited. 5. Force, work, energy and
power are studied in physics. 6. Our great demands for power in the next 30 years
will be met by nuclear power. 7. The teacher demands that all the students should be
present at the meeting. 8. The problems of demand and supply are studied in political
economy.

Exercise 14. Analyse the following sentences paying attention to the Active Tense
forms of the verbs.

1. My friend studies at a higher school. 2. He entered the Aviation Institute last year.
3. He will graduate from the Aviation Institute in five years. 4. Yesterday we were
in the physics laboratory. 5. In summer the third-year students of our Institute had
practical training at various plants.

Exercise 15. Translate the following sentences paying attention to the Passive
Tense forms of the verbs.

1. Technical texts are translated by students. 2. A difficult problem was solved by
him yesterday. 3. A composition will be written by us tomorrow. 4. A profound
study of theory is generally accompanied by practical training. 5. Specialists for
power industry are trained at some faculties of the University.

Exercise 16. Translate the following sentences with Passive Constructions into
Russian.

1. In this lesson special attention is devoted to the proper translation of Passive
Constructions.

2. The Moscow University was founded by Lomonosov in 1755. 3. A course of
lectures in instrument making will be delivered by our dean. 4. As a rule, practical
training in well-equipped laboratories is included in the curriculum of technical
universities. 5. In accordance with the program, research is carried out by first-year
students. 6. The further development of science will be closely linked with the
development of higher education.

Exercise 17. Read and analyse the following sentences. Pay attention to the
translation of Passive Constructions with Modal Verbs.

1. Books on this subject can be found in every library.

2. His good example must be followed.

3. Lomonosov may be called the founder of higher education in Russia.

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

Exercise 18. Change the following sentences:

a) from Active into Passive.
1. Our scientists solve many important problems. 2. Yesterday we translated a
difficult technical text. 3. The teacher will correct his translation next week. 4. We
can translate this text without a dictionary.

10



b) from Passive into Active.
These sentences must be changed by us from Passive into Active. 2. Engineering
drawing, physics, mechanics, mathematics are studied by the students of Technical
Universities. 3. This problem was solved by Professor N. several years ago. 4. At the
end of the course of studies a final project will be presented by the undergraduates.

SUPPLEMENTARY TEXTS
TEXT 1

Read the text and say why the text is entitled so?
SOME MORE FACTS ABOUT PHYSICS

Energy forms, as we know, include light, heat, sound, magnetism and electricity.
Gravitation, a pervasive®* force of the Universe, influences the orbits of planets
around the Sun, as well as a gymnast’s movements. One part of physics called
mechanics is concerned with forces and motion. When force is applied to an object
the object’s motion is changed by use of energy. Energy is generally subdivided into
types by the form of the change that is seen. Thus, the increase in speed is linked to
an increase in kinetic (motion) energy.

Energy can change from one type to another. But any total branch of energy
cannot be changed in amount — though it may be spread around, changed in form, or
moved from one place to another. This “savings” plan is called the law of
conservation of mass-energy, to allow for some of a system’s energy being converted
into matter and some of the matter being converted into energy.

Notes:
*pervasive - TPOHUKAIOIINI

Exercise 1. Speak on:
a) the new facts about physics given in this text.
b) the law of energy mentioned in the text.

TEXT 2

Read the text. Compare it with the main text and say what other sciences physics
comes close to.

WHAT IS PHYSICS

Physics is considered to be the most basic of the natural sciences. It deals with the
fundamental constituents of matter and their interactions as well as the nature of
atoms and the build-up* of molecules and condensed matter. It tries to give unified
description of the behavior of matter as well as of radiation, covering as many types
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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 phenomena
traditionally studied by astronomers. Present trends** are even pointing toward a
closer approach of some areas of physics and microbiology.

Notes:
*build-up — ctpoenue
**trend — HanpaBiieHHE

Exercise 1. Answer the question. What is physics in your opinion? Look for extra
information.

TEXT 3
Read and translate the text without a dictionary.

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.

Notes:

*crest — MakCUMYM (3]1. aMIUTUTY/TbI)
**trough — MUHUMYM (3/1. aMITTUTYIb1)
***inverse — 0OpaTHBIN

*#**diminish - ymeHpmaTh
*EA**perceptible — BoCIpUHUMAEMBIi
ekt counter - cueTYMK
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Unit 11

WORD STUDY

Words and word combinations to be remembered.

to branch off - oTBeTBISITHCS

chemical engineering - XuMHu4YecKoe MaIIMHOCTPOCHHE
civil engineering - TpakJIaHCKOE CTPOUTEIbCTBO

civil engineer - UH)XEHEP-CTPOUTEIH

communications engineering - TEXHUKa CPEACTB CBSI3H
electrical engineering - 3JIeKTPOTEXHUKA

mechanical engineering - MalmMHOCTPOEHUE

military engineering - BOGHHO-UHXEHEPHOE CTPOUTEIHCTBO
nuclear engineering - siiepHasi TEXHUKA

power engineering - YJHEPrOMAITMHOCTPOCHHE, SHEPTCTHKA
power engineer - HHXEHEP-3HEPreTUK

space engineering - KOCMUY€CKas TEXHUKA

Exercise 1. State to what parts of speech the following words belong (pay attention
to the suffixes).

Model: equipment — CyIIIeCTBUTEIHHOE.

Possible, structure, impossible, construction, foundation, designer, engineering,
profession, escalator, mechanical, economy, electrical.

Exercise 2. Give verbs corresponding to the following nouns.

Model: invention — invent.

Foundation, designer, production, elevator, equipment, formation.

Exercise 3. Translate the following words (as verbs and as nouns).

Model: design — IpoeKT; MPOEKTUPOBATD.

Place, use, result, change, construct, base.

Exercise 4. Train the pronunciation and translate the international words.
Aeronautics, construction, electric, electricity, equivalent, fortification, machine,
modern, radio.

Exercise 5. Match the synonyms.

1 2
1.construction a) building
2.house b) project
3.design c) cottage
4.branch d) come into use
5.appear e) field
6.profession f) occupation
7.separate themselves | g) basis
from ... h) branch off
8.foundation 1) present-day
9.to apply j) to use
10.modern k) palace

1) structure
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TEXT I
Comprehensive reading
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 are “TexHuKa, CTPOUTEIHCTBO, HH)XKEHEPHOE
Nesno’”.

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.

By 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, conveyors, 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 19" century with the development of the science of electricity a new branch
of engineering — electrical engineering appeared.

Electrical engineering is divided into main branches: communications engineering
and power engineering. Communications engineering deals with minute quantities of
electricity, used for all kinds of communications; 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 20™ century there appeared new branches of engineering —
nuclear engineering and space engineering.

Nuclear is based on atomic physics. Space engineering is impossible without all
modern scientific achievements.

14



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.

Notes:
*machine —tools — MexaHu3MBbI

COMPREHENSION CHECK

Exercise 1. Choose the sentences containing information from the text.

1. The word “engineering” has many meanings.

2. There are some Russian equivalents of the term “engineering”.

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

4. There wasn’t any other branch of engineering besides civil engineering at the times
of the Roman Empire.

5. The profession of civil engineer deals with many branches of national economy
and science.

6. Electrical engineering is older than mechanical engineering.

Exercise 2. Give the proper term to the following definitions: nuclear engineering,
engineering, civil engineering, military engineering, mechanical engineering.

1. ... is a science which deals with design, construction and operation of structures,
machines, engines, devices used in industry and everyday life.

2. Wecall ... ... the art of building houses, palaces, temples and other structures.

3. ... ... includes the building of fortifications and military devices.

4. .... ... deals with the design and construction of steam engines, turbines, air-
conditioning, and refrigeration devices.

5. ... ... 1s based on atomic physics.

LANGUAGE ACTIVITY

Exercise 1. Insert prepositions (in, into, at, of, by, from) where necessary.

1. ... the 19™ century civil engineering was enriched ... new achievements ...
science.

2. The profession ... a civil engineer requires college training.

3. Dams, water systems, railways, etc. are built ... civil engineers.

4. Mechanical engineering achieved a prominent position ... the very beginning.
5. Electrical engineering is subdivided ... two branches.

Exercise 2. Insert articles where necessary.
1 ... term “engineering” 1s used in many specialties, it has many meanings.
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2. This branch of industry appeared 30 years ago; very soon it achieved ... prominent
position.

3. Mechanical engineering is one of ... most important branches of engineering.

4. ... physical changes are sometimes accompanied by ... chemical changes.

5. Among ... names of ... early inventors of steam engines we should mention ...
name of Cherepanov.

Exercise 3. Translate into English.

1. Tepmun “engineering” wuMeeT MHOro 3HaueHui. OpHUM U3 CcaMbIX
pacnpocTpaHEHHBIX 3HAUYCHUI CIOBA “‘engineering’” sSBIsSETCS “TeXHUKa .

2. CaMoii cTapod OTpacibl0 TEXHHUKU CUUTAETCS TPaXKJAHCKOE CTPOUTEIbCTBO
30aHUH, T0POT, MOCTOB.

3. [TosiBnEHME MAIIMHOCTPOEHUS OBLIO CBSI3aHO C M300pETEHNEM TAPOBOW MAILMHBI.
4. WuxeHep-MEeXaHUK HMEET JeJ0 C NPOCKTUPOBAHUEM U KOHCTPYHPOBAHHEM
Pa3JIMYHBIX MAIIUH.

5. [losiBneHueE NEKTPOTEXHUKHU CBSI3aHO C TOCTHXKEHHUSIMU B 00JIACTH AJIEKTPUUYECTBA.
6. B cepenune XX B. MOSBUIMCh HOBBIE OTPACIM MAIUIMHOCTPOEHUS: siiepHas
TEXHUKAa U KOCMUYECKasl TEXHUKA.

7. SlnepHas TeXHUKA OCHOBaHA HA aTOMHOM (DHU3HUKeE.

8. Kocmuueckast TexHuka Oa3upyercs Ha JOCTHIKEHHUSX BCEX OTpacieil HayKud U
TEXHUKHU.

Exercise 4. Translate the following sentences paying attention to different
meanings of the words in bold type:

1. An electric current can be alternative or direct. 2. The current in mountain rivers
is very strong. 3. If you read newspapers regularly, you will know all current events.
4. We must provide all necessary conditions for the experiment. 5. Old people must
be provided for by the state. 6. Students get grants provided they are full-time
students. 7. The reaction takes place when the temperature rises. 8. He takes an
active part in the life of our University. 9. The sick person was taken to hospital. 10
It usually takes me 40 minutes to get to the Institute.

Exercise 5. Give the degrees of comparison of the following words.
Difficult, high, large, long, useful, small, much, many, easy, little, far, fast, early,
important, silent, slow, necessary, poor.

Exercise 6. a) Insert “more” or “(the) most”:
1. ... of all I liked this museum. 2. Mathematics is ... interesting for me than
chemistry. 3. This subject is ... difficult than strength of materials. 4. She is ...
beautiful girl here.

b) add “-er” or “-est”:
1. This student is the (clever) in our group. 2. The course in this Institute is (long)
than in ours. 3. Your work is (short) than hers. 4. This hall is the (larg(e) in our
Institute.
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Exercise 7. Choose the correct degree of comparison.

1. Pete is (better, the best) student in our group. His term-papers are always (better,
the best) than yours. 2. This subject is (more interesting, the most interesting) of all
subjects in this faculty. But it is (more difficult, the most difficult) than other
subjects. 3. This student does not work at all. He is (worse, the worst) of all the
students in our group. 4. The building of this university will be (better, the best) in the
world. 5. Last year the enrolment to this institute was (larger, the largest) of all the
institutes. 6. This term-paper is (worse, the worst) than yours.

Exercise 8. Use the adjectives in the comparative or superlative degree.
1. She didn’t work (well) than you.

2. Where is (near) bus stop?

3. It will be (difficult) to translate the text without a dictionary.

4. 1 think her illness was far (serious) than we thought at first.

5. The flight was (dangerous) of all the flights made by the pilot.

Exercise 9. Fill in the blanks with as...as, not so...as.

1. His scientific career was not ... successful as his practice.

2. These machines are ... reliable ... all lab equipment.

3. Knowledge of theoretical material is ... important ...doing grammar exercises.
4. The second-year students don’t take ... many exams ... the third year students.
5. You have made ... great progress in your studies ... your friends.

Exercise 10. Use the construction the ..., the ..., combining the necessary parts of
the two columns.

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

2. Te 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.

f) the more you have to pay.
Exercise 11. Translate the following word combinations paying attention to
Participle I and Participle I1.
1) The matter obtained, the substance applied, the solids determined, the particles
included.
2) The student determining, the girl describing, the scientist representing, the work
implying.
3) The workers doing, the work done; the property identified, the man identifying; the
country represented, the delegation representing; the programme including, the
sample included; the matter treated, the weight lifted; a body possessing, the means
used.

Exercise 12. Choose the correct form.
1 At our University there are several subjects (studied, studying) optionally.
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2. Students (taking, taken) exams next week should come to the dean’s office. 3. The
engineer (represented, representing) this factory is a good specialist. 4. The subject
(discussed, discussing) at the conference is very important. 5. Scientists (applied,
applying) such methods will obtain interesting results.

Exercise 13. Translate the first -ed form as Participle II and the second —ed form
as a predicate.

Model: the materials tested required — ucneimoisaemoie mamepuanvl mpebosanu

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.

Exercise 14. Find the English equivalent to the following Russian sentence.
1. UMeHHO 3TOT y4eHbII UTPajl OCHOBHYIO POJIb B PELIEHUU 3TOU MPOOIEMBI.

a) This scientist played an essential part in solving this problem.

b) It was this scientist who played an essential part in solving this problem.

c) It was at the time when that scientist was solving this problem.
2. VMeHHO TpaXXJIaHCKOE CTPOHUTEIHCTBO CBSI3aHO CO CTPOUTEIHCTBOM JIOMOB,
XpaMoB, TUpaMU U T.1.

a) It is civil engineering that deals with construction of houses, temples and
pyramids.

b) Civil engineering deals with construction of houses, temples and pyramids.

c) It is construction of houses that civil engineering deals with.

Exercise 15. Fill in the blanks with the proper tenses of the verbs given in brackets.
1. What you (to do) when I came in? I (to read) an article on internal combustion
engines. 2. Where you (to go) when I met you? I (to go) to the library I (to intend) to
read up for my exam. 3. We (to arrive) at the station when the train (to approach) the
platform. 4. At the corner of the street we (to see) a car. The driver (to examine) its
engine. 5. A man was stopped by a militiaman while he (to cross) the square. The
militiaman said: “Why you (to cross) the square in the wrong place?”

Exercise 16. Substitute the infinitive by the proper form of the verb (active or
passive).

1. At the end of the 19th century civil engineering (to enrich) with new achievements
of science. 2. The profession of a civil engineer (to require) college training. 3. Now,
civil engineering (to speak of) as an important branch of national economy. 4. It (to
deal) with the building of industrial structures bridges, houses, tunnels, etc. 5. Dams,
water systems, railways, etc. (to build) by civil engineers. 6. A very important branch
of engineering (to call) mechanical engineering. 7. Mechanical engineering (to
achieve) a prominent position from the very beginning. 8. Machine-tools (to use) in
various production processes. 9. It (to know) that space engineering occupies a most
prominent position. 10. It (to say) that electrical engineering (to subdivide) into two
branches.
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Exercise 17. Translate the following dialogue into Russian and remember the
meanings and use of cither and neither.

L.

A. Do you know what the words either and neither mean?

B. Yes, I do. Either means “xaxapiii”’, “mo06oit”, “moboi n3 aByx”’, while neither
stands for “Hu oquH (u3)”.

A. That’s correct. Can you give examples?

B. Yes, I can. For example: There is a number of lecture rooms on either side of the
corridor. Which of these two dictionaries may be used for translating a technical
text? — You may use either.

A. And in what way is either translated when it is connected with or? For instance:
bring some more dictionaries either from the library or from the reading room
please.

B. Either ... or ... means “nu0o ... 1M00”, “uiu ... uan’’.

II.

A. Now, let us speak about neither; it is the negative form of the pronoun either,
meaning “Hu TOT HU Apyroi”. For instance: I was offered two books, but I took
neither of them, as I did not like them.

B. And neither connected with nor means “au ... Hu”, for example:

These problems seemed difficult neither to my friend, nor to me.

A. Are these words used in any other way?

B. Yes, they may be used in short negative sentences such as; “I don’t like this
book”, said Peter. — “Neither do I”, said Ann, which means “mHe TOXe (HE
apaButcs)”. “I shall not go to the park tomorrow. He won't go either” “on Toxe
(1e moitaeT)”

SUPPLEMENTARY TEXTS
TEXT 1

Read the text. What information would you add to the main text?
ENGINEERING EDUCATION

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.
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All specialities demand deep knowledge of computer, ability to deal skillfully
with problems of human relations which is sometimes as important as technical
knowledge.

TEXT 2
Read the text without a dictionary and supply it with a title.

The science of mechanics studies the forces dormant* in bodies at rest and the
working forces in bodies in motion. Civil engineers use information from statics —
how bodies behave at rest —to prevent disastrous®** movement in stable structures,
such as bridges and buildings. Aeronautical engineers use the principles of dynamics
— how bodies behave in motion — to design flyable airplanes and rockets.

One of the mechanical principles important to both those studies is center of
gravity .Solid objects have one of many configurations, such as a hexagon, a cylinder,
or pyramid. All of the weight of a solid body is considered to be centered at one point
(represented by the dot in each solid). At this point, the downward pull of gravity is
counteracted by equal forces pushing upward to keep the center at rest. However, if
the upward or supporting forces are overcome by gravity at the object’s center , the
object becomes unstable and can topple*** in some cases. In other cases, the forces
rotate the object when the force acts along a line that does not pass through the
object’s gravitational center.

Notes:

*dormant - Ge3neiicTByOIINI
**disastrous - pa3pyuIuTeIbHbIHI
***topple — ymacth, moTepsThH paBHOBECHE

TEXT 3
Read the text and name the basic robot’s components.
THE ROBOT’S DESIGN

What are industrial robots and how do they work? Although they vary widely in
shape, size and capability, industrial robots are made up of several basic components:
the manipulator, the control and the power supply.

The manipulator is the mechanical device, which actually performs the useful
functions of the robot. It is a hydraulically, pneumatically or electrically driven
jointed mechanism capable of a number independent, coordinated motions. Feedback
devices™ on the manipulator’s joints or actuators provide information regarding its
motions and positions to the robot control. A gripping** device or tool, designed for
the specific tasks to be done by the robot, is mounted*** on the outermost joint of the
manipulator. Its function is directed by the robots control system.
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The control stores**** the desired motions of the robot and their sequence™****
in its memory; directs the manipulator through this sequence or “program” upon
command; and interacts with the machines, conveyors and tools with which the robot
works. Controls range in complexity from simple stepping switches to
minicomputers.

Notes:

*feedback devices

**oripping — 3aXBaThIBAIOIIEE

***is mounted on — ycTaHaBiIuBaeTCs
*E**EStOres — XpaHUT B TaMATH
kERAFESEqUENnce — OCIIeI0BATEIBHOCTD

Topic for discussion.
Your ideas of the future of robot’s design.
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Chapter 11
GREAT SCIENTISTS — GREAT DISCOVERIES

Unit I

WORD-STUDY

Words and word combinations to be remembered.
oblate spheroidal scope-cxxartblii y osrocoB cepount
action and reaction — 1eMCTBUE-IPOTHUBOICHCTBUE
calculus — MmaTeMaTHUYeCcKHIl aHAIIN3

inquiry — 3/1. ICCJIEJOBaHUE

concise — TOYHBIN

Exercise 1. Read and translate the international words.
Physicist, mathematician, farmer, result, to spiral, orbit, calculations, philosophy,
inertia, acceleration, proportional, dynamics, approximation, universal, corpuscular.

Exercise 2. Word-building.

a) State to what part of speech the following words belong (mind the suffixes):
philosophy, significant, finally, motion, action, acceleration, proportional, hypothesis,
appearance, deduce.

b) Analyze the form of the given nouns (a. singular; b. plural):

preachers, geometry, philosophy, discoveries, mathematics, tasks, time, shape,
phenomena, law, analysis, synthesis, spectrum.

Exercise 3. Give Russian equivalents to the following nouns with suffix —ance
(-ence):

Resistance, patience, significance, difference, independence, influence.

Exercise 4. Make nouns with suffix —cy-. Give their Russian equivalents:
Frequent, efficient, agent, constituent.

Exercise 5. Match the antonyms.

1 2

1. luckily a) general

2. lunar b) synthesis

3. to include c) solar

4. natural d) artificial

5. analysis e) to exclude

6. particular f) to follow

7. deduction g) to combine

8. to precede h) induction

9. to separate | 1) to describe

10. experiment | j) observation
k) unfortunately
1) influence
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TEXT I

Reading for precise information.
Part I

ISAAC NEWTON
(1642 — 1727)

Isaak Newton, an English physicist and mathematician was born in a poor farming
family, and was sent to Cambridge to study to become a preacher. At Cambridge,
Newton studied mathematics, being especially strongly influenced by Euclid’s
geometry and by Cartesian’s philosophy. He was forced to leave Cambridge when it
was closed because of* the plague, and it was during this 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, who had become interested in
orbits, finally convinced Newton 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 (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).

Book II presented Newton's new scientific philosophy. Finally, Book III consisted

of applications of his dynamics, including an explanation for tides and a theory of
lunar motion. To test his hypothesis of universal gravitation, Newton wrote
Flamsteed to ask if Saturn had been observed to slow down upon passing Jupiter. The
surprised Flamsteed replied that an effect had indeed been observed, and it was
closely predicted by the calculations Newton had provided. Newton's equations were
further confirmed by observing the shape of the Earth to be oblate spheroidal, as
Newton claimed it should be.
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 proposed that (1) we are to admit no more causes of
natural things such as are both true and sufficient to explain their appearances, (2) the
same natural effects must be assigned to the same causes, (3) qualities of bodies are
to be esteemed as universal, and (4) propositions deduced from observation of
phenomena should be viewed as accurate until other phenomena contradict them.
These four concise and universal rules for investigation were truly revolutionary. By
their application, Newton formulated the universal laws of nature with which he was
able to unravel virtually all the unsolved problems of his day.
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Part 11

Newton created the compositional method of experimentation still practiced
today. He wrote, "As in mathematics, so in natural philosophy (the physical science)
the investigation of difficult things by the method of analysis ought ever to precede
the method of composition. This analysis consists of making experiments and
observations, and in drawing general conclusions*** from them, this way of analysis
we may 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. This is the method of analysis: and the synthesis
consists in assuming the causes discovered and established as principles, and by them
explaining the phenomena preceding from them, and proving the explanations.

Newton formulated the classical theories of mechanics, optics, the theory of
sound and invented calculus though, he did not publish his work on calculus. In
Optics (1704), Newton observed that white light could be separated by a prism into
a spectrum 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 theoretical and experimental inquiry
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 ushering in of the age of Reason. The basic principles of
investigation set down by Newton have persisted virtually without alteration until
modern times. In the years since Newton's death, they have borne fruit**** far
exceeding anything even Newton could have imagined. They form the foundation on
which the technological civilization of today rests.

Notes:

*because of — u3z-3a

**1n its scope — 110 cBoeMy MaciTady
***to draw conclusions — czeaTe BEIBOJIBI
****have borne fruit — mpuHecIN TIOABI

COMPREHENSION CHECK

Exercise 1. The statements below are true according to the text except that:

1. Isaac Newton is an English physicist and mathematician.

2. The result of Newton’s scientific thinking was the most important work on physics
of all times — “The Principia”.

3. Newton discovered two laws of motion.

4. Newton invented a scientific method, which was truly universal in its scope.
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5. Newton worked at the corpuscular theory of light.

Exercise 2. Which of the following statements is true?

1. Newton was born in a rich family.

2. He studied at Oxford.

3. The famous scientist worked and made his discoveries with his colleagues.

4. Isaac Newton predicted the return of Halley’s Comet.

5. Newton didn’t work at philosophical problems, he paid attention only to scientific
experiments.

Exercise 3. Which date refers to Newton’s publication of his most important
scientific work the “Principia”?

a) 1642

b) 1687

c) 1727

Exercise 4. Make up a short summary of Part I and Part II in written form.

LANGUAGE ACTIVITY

Exercise 1. Insert articles where necessary.

1. ... second law gives a valuable means for ...measuring forces.

2. Any change in motion of ... body is in proportion to ... force pressing on it.

3. “Principia” was later on called ... greatest product of ... single human race.

4. At ... age of 12 Newton was sent to school, seven miles away from ... his home to
continue his education.

5. On ... Earth’s surface, however, it is difficult to demonstrate fully ... first law of
motion.

Exercise 2. Fill in the blanks with the prepositions (of, in, with, at, on, through,
from).

1. Newton’s interests were centered ... mathematics and mechanics and ... studying
different phenomena ... Nature.

2. The first proof of the first law is found ... the movement of the heavenly bodies,
which meet practically no friction ... their traveling ... space.

3. The second law allows scientists to measure the force of gravitation ... any point
... the Earth’s surface.

4. When you press a stone ... your finger, your finger press back ... the stone.

5. ... his three laws ... motion Newton established the framework for the general
study of motion ... terms of mass and force.

Exercise 3. Translate the following sentences paying attention to the words in bold
type, that can be different parts of speech.
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1. They determined the speed of the body using a well-known formula. 2. The car
speeded along the road. 3. The atoms speeded by a cyclotron impart their velocity to
other atoms. 4. Under the influence of the force F the body will start into uniformly
accelerated motion. 5. The force influences the body which starts moving. 6. No
force of gravitation influences bodies in space.

Exercise 4. Choose the word combinations which can be predicates.

Is called, have been derived, derived substances, living matter, is living, will be
associated, have been studied, has studied, were included, are being identified,
identified substances, have been replaced, shall be devoted, the names given, is
known, is represented, represented the Institute.

Exercise 5. Translate the sentences paying attention to the use of the Present
Perfect.

1.I’ve read a very interesting book.

2. You say you haven’t seen Bob for a long time It’s a pity.

3. The students have already done their laboratory work.

4. We’ve just discussed some important problems.

5. What are your plans for summer? — I haven’t thought about them yet.

Exercise 6. Translate the sentences paying attention to the use of the Past Perfect.
1. We had finished Chapter I by the end of the 1% term.

2. The doctor had examined the patient before he was allowed to work.

3. The tourists had seen a lot of sights by their departure.

4. When he came downstairs he saw everybody had already left.

5. It was clear that the student had read a lot of scientific articles for his report.

Exercise 7. Translate the sentences paying attention to the use of the Future
Perfect.

1. I’ll have finished reading by the time you come.

2. You’ll have studied the map of London by the end of the lesson.

3. By the end of our meeting we’ll have settled all the questions.

4. When their mother arrives they will have moved to the new flat.

5. He will have published his new book by this time next year.

Exercise 8. Choose the sentences with the Perfect Tenses in the Passive Voice.
1. The paper has been published.

2. The paper was published yesterday.

3. The paper was being published yesterday.

4. The letter will be sent tomorrow.

5. The letter will have been sent tomorrow by 7 o’clock.

6. The paper had been published by 7 o’clock yesterday.
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SUPPLEMENTARY TEXTS
TEXT 1

Read the text and find the information about:
1. Newton’s explanation of the movement of planets and their satellites.
2. Newton’s calculations, based on the laws of gravity.

At twenty two Isaac Newton began studying the theory of gravity. Many people
already knew that the planets moved endlessly round the Sun but nobody could
explain what kept them moving. Newton showed that the motions of the planets were
the natural result of universal laws of nature. In his great work the "Principia”
Newton clarified all that he had discovered about the movements of planets and their
satellites. He said that a body in motion would continue to travel in a straight line
forever unless some force was applied to stop it.

The laws of gravity enabled him to explain many mysteries of the structure of
universe. Newton showed how the mass of the Sun could be calculated from the
speed and distance of any planet. He calculated the force of gravity between the Sun
and the planets and the quantity of matter in all these objects. He showed that the
weight of the same body would be twenty-three times greater at the surface of the
Sun than at the surface of the Earth. He found the true size and shape of the Earth.

TEXT 2

Reading for precise information.

Find the information in the text to answer the questions.

1. What is the difference between magnetism and gravitation?
2. Who was the first scientist to study gravitation?

3. What law explains the structure of the universe?

GRAVITATION

Gravitation is a very important force in the universe. Every object has a
gravitational pull, which is like magnetism. But, unlike magnetism, gravitation is not
only in iron and steel. It is in every object large or small; but large objects, such as
earth, have a stronger pull than small ones.

Isaac Newton, the great scientist of the seventeenth century, first studied gravitation.
When he was a boy, he often saw how apples fell to the ground. He wondered why
they fell towards the Earth and why they did not fly up into the sky.

According to the law, which he later produced, everything in the universe attracts
everything else towards itself. The Sun attracts the Earth and the Earth attracts the
Sun. The earth attracts the moon and the moon attracts the Sun. Although the bigger
object has the stronger attraction, all objects, in fact, have some attraction too but we
do not notice the gravitational pull of a book because the pull of the Earth is very
much greater.
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Why does the Earth always move round the Sun, and not fly off into cold space?
The Sun's gravitation gives the answer. The Earth always tries to move away in a
straight line, but the Sun always pulls it back. So, it continues on its journey round
and round the Sun.

TEXT 3

Read the text and approve or disapprove the statements using the information from
the text.

1. Halley was an outstanding astronomer.
2. It was Halley who insisted on Newton’s publication the Principia.
3. Halley didn’t play any role in Newton’s life.

WHAT MADE HALLEY KNOWN

Everyone knows of Halley having been an outstanding astronomer. It was he who
had predicted the approach of a comet in 1910. The prediction being true, Halley's
comet became one of the most popularly known of celestial bodies.

Yet, there is another no less important reason for remembering Halley: it was he
who not only insisted that Newton should allow his Principia to be published, but
also paid for the publication out of his own pocket.

It might be said that had Halley done no more than publishing Newton's immortal
creation, he would have been remembered by many generations to come.

TEXT 4
Give the shortest definition of the three laws.

TREE LAWS OF MOTION

First Law. Every body continues in its state of rest or uniform motion in a straight
line except in so far as it may be compelled by impressed force to change that state.

The first law introduces the idea of inertia and is often called the law of inertia.
Inertia is defined as that property by virtue of which a body resists changes in
motion.

Suppose that you are riding in a bus going 20 miles per hour. The bus stops
suddenly. It is no longer doing 20 miles per hour. But you are. Unless you seize a
handrail, you will keep moving due to your being a "body" in motion. Your having
experienced a thrust is a demonstration of inertia.

On the Earth's surface, however, it is difficult to demonstrate fully the first law of
motion because air-resistance and the tremendous forces of gravity prevent an object
from traveling at constant speed in a straight line. But one of the first proofs of the
first law is found in the movement of the heavenly bodies which meet practically no
friction in their traveling through space.
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Modern artificial satellites obey Newton's first law. Their being set on proper
orbits, completely free from the Earth's atmosphere and air friction, is of great
importance. It is known that some early satellites were burned up on account of their
having been set on wrong orbits. Successful flights of modern spaceships have
proved the validity of Newton's first law in actual practice.

Second Law. Any change in motion of a body is in proportion to the force
pressing on it and takes place in the direction of the straight line in which the
pressing force acts.

The second law gives a valuable means for measuring forces. The mathematical
relationships provided by the second law allow scientists to measure the force of
gravitation at any point of the Earth's surface. The ability of making such
calculations is of great value in planning the orbit of an artificial satellite. The
availability of electronic computers provides a reliable means for making the
necessary calculations with great speed and accuracy.

Third Law. For every action exerted on a body, there is an equal and opposite
reaction. Another way of stating the third law is this:

"Whenever one body exerts a force on another, the second body exerts an equal
and opposite force on the first body."

For example, when you press a stone with your finger, your finger is also pressed
back by the stone.

When you fire a rifle, the forward thrust of the bullet is matched by a backward
thrust or "kick" against your shoulder.

Nowhere else today, perhaps, is Newton's third law of motion of such great
importance as in the field of jet propulsion and rocket flights.

Rockets carry their fuel* along with them and are able of traveling in outer space
where there is no air and, hence, no air resistance**. In the near-perfect vacuum of
space Newton's third law operates ideally. The powerful thrust*** inside the rocket's
engine results in an equal and opposite thrust forward of the rocket itself because
there is no air-friction in outer space. Hence, the rockets' traveling with fantastic
speeds of thousands of miles per hour is possible.

Both in the world of science and in our own daily lives Newton's three brief
statements of motion are of great importance. In his three laws of motion Newton
established the framework for the general study of motion in terms of mass and
force.

The greatest achievements of science and engineering today are based on
Newton's laws of motion, which are always and everywhere true.

Notes:

*fuel — TomuBO

**air resistance — CONPOTHUBIIEHUE BO3/1yXa
***thrust — Tom4oK, ymaap
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DO YOU KNOW THAT:

1. Cambridge is one of the two oldest Universities which was founded in the 13"
century.

2. Newton became a professor of Cambridge at the age of 26.

3. Halley was an outstanding astronomer who had predicted the approach of a comet
in 1910, though he lived in Newton’s times.

4. Newton didn’t want to put down on paper the results of his twenty years’ scientific
thinking and he published his “Principia” when he was 42 years old.

5. The Latin inscription on Newton’s tomb proclaims: “Mortals! Rejoice at so great
an ornament to the human race!”

Words for understanding

to predict-ipencka3pIBaTh
approach-moaxon, mpubImKeHne
inscription-HaJnuCh
tomb-Haarpodbue, rpooHUIA

to proclaim-npoBo3riamiath
mortals-CMepTHBIH

to rejoice-Bo3paIoBaThCs
ornament-ykparieHue

Topic for discussion.
1. Speak on Newton’s role in the development of science.
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Unit 11

WORD-STUDY

Words and word combinations to be remembered.
current - TOK

light-proof - cBeTOHETIPOHMUITIAEMBII

ray - ay4

Exercise 1. Give the Russian equivalents to the following international words and
train their pronunciation.

Cathode, cinema, effect, fact, fluorescent, medicine, monster, photographic, stop,
tube.

Exercise 2. Word-building.

a) Give Russian equivalents of the English words with the suffix —ist:
physicist, scientist, theorist, idealist, artist, biologist.

b) Give the definition to the following:

1. What is a physicist?

2. What is a theorist?

3. What is a biologist?

TEXT 1
Reading for precise information.
X-RAYS

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 Roengen 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.
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Cathode rays could not penetrate the thin black cardboard in which Roentgen
enclosed his Crookes tube. But when 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 that this effect was not due to the cathode rays; these unknown
rays were able to penetrate the air much more strongly than the cathode rays came
through his light-proof cardboard box, all sorts of opaque materials which he placed
between the source of the new discovered 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.

Notes:

*closing month — mocne M MecsI roaa
**to cast shadows — oTOpackIBaTh TeHU
***to be puzzled — ObITH 03a/1a4€HHBIM
*##*due to — Onmaronaps, uz-3a

dxk*to the benefit of — Ha monb3y

COMPREHENSION CHECK

Exercise 1. Answer the questions.

1. When did Roentgen live?

2. Was he studying the properties of cathode rays when he came to his discovery of
X-rays?

3. Did Crookes’s invention follow Roentgen’s discovery or did Roentgen’s discovery
follow Crookes’s invention?

4. What could X-rays penetrate?

5. Is medicine the only field of X-rays application?

Exercise 2.Agree or disagree with the following statements. True-a; false-b.

1. Roentgen was able to explain the nature of the new rays when he first noticed
them.

2. All scientists had heard much about the all penetrating rays before Roentgen
discovered them.
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3. People realized the advantages of the newly discovered rays shortly after their
discovery.

4. X-Rays examination finds application in various kinds of industrial process.

5. There were a lot of materials in Roentgen’s lab, which could stop the unknown
rays.

Exercise 3. Make up a summary of the text.

Exercise 4. Complete the sentences with the words from the text (kind,
photographic, cathode-ray, invisible, closing, to glow, computer, trigger, software).
1. In the ...month of 1895 the world was such as this.

2. Wilhelm Konrad Roentgen discovered a new ...of rays which were ... .

3. These rays could pass through skin and...through clothes but the cast shadows of
the bones could be seen on a ...plate.

4. Roentgen came to his discovery working with...tubes of Joseph Thompson
Crookes.

5. Crookes’s cathode rays caused certain chemicals to...in the dark.

INCREASE YOUR VOCABULARY

Exercise 1. Match the synonyms.

1 2
1.population a) wireless
2. radio b) people
3. to discover c) to emit
4. clothes d) to invent
5. composition | €) material
6. possibilities | f) to make
7. to cause g) structure
8. to emerge h) opportunities
9. to penetrate | 1) to see
10. to notice j) to watch

k) to pass through

1) to explore

Exercise 2. Choose the English explanation to the following words and word
combinations from given below (couldn’t be seen, was astonished, pass through, was
certain, came from).

Model: closing month of 1895 - last month of 1895

the rays were invisible —

Roentgen was sure -

the rays could penetrate -

he was puzzled -

the rays were emerging -

33



LANGUAGE ACTIVITY

Exercise 1. Insert articles where necessary.

1. Roentgen called ... rays which emerged from ... glass tube X-rays because at first
he didn’t understand what caused them.

2. ... fact that those rays were able to penetrate different objects stronger than ...
cathode rays astonished Roentgen very much.

3. It was evident for Roentgen’s contemporaries that ... discovery would have ...
great future.

4. ... question was where these strange rays were emerging from.

5. ... object of his investigation was in what way it was possible to use ... new rays in
... medicine and ... industry.

Exercise 2. Insert the proper prepositions from given below (with, into, of, to,
through, out, behind).

1. Many people came ... Roentgen and asked him whether his rays could pass ...
kinds ... objects.

2. They asked him what were the prospects ... their application and when he would
be able to make a public demonstration ... his discovery.

3. The result ... his experimenting ... Crookes’s tube surprised even himself.

4. Roentgen wanted to find ... why the fluorescent screen had been set a glow.

5. The fluorescent screen was lying some feet ... the masked tube.

Exercise 3. Translate the sentences paying attention to the meaning of the verbs
“to cause”, “to force”, “to make”.

Remember:

the verbs “to force”, “to cause”, “ to make” may have the meanings “3actaBnsTh”,
“gpiHykaath’and are used both in the Active and the Passive Voices. Don’t forget
the meaning of the verb “make” — “nenarp”

1. Roentgen was interested in the fact that the new rays caused certain chemical to
glow.

2. Roentgen made his wife place her hand on a photographic plate.

3. The glow was caused by some unknown invisible rays.

4. The pressure of gases forces this device to move.

5. The parts of the measuring device are made of the new material.

Exercise 4. Translate the following sentences into Russian paying attention to the
meanings of the words “the former ... the latter” — “nepebwtii ... nocieonui”.

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 motion.

3. There are two kinds of motion: rectilinear and curvilinear, the former is motion of
a particle along a straight line, the latter is the motion along a curved path.
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Exercise 5. Translate the sentences paying attention to the modal verbs: can, may,
must, should.

1. I can do this work myself without any help.

2. He couldn’t say anything about new research in this field of physics.

3. You can find this dictionary everywhere.

4. This question is important for you, you must solve it yourself.

5. I could attend all these lectures although they were delivered at the St. Petersburg
University.

6. My friend can write excellent compositions.

7. You may go to the south only after your final examination.

8. You should see the Dean as soon as possible.

9. The teacher said we might use a dictionary, if necessary.

10.At first Roentgen couldn’t understand the nature of the new rays.

Exercise 6. Translate the sentences paying attention to the equivalents of modal
verbs.

1. Will you be able to carry out this experiment yourself?

2. The students are allowed to take the next year’s course only when they have passed
the exams and tests required at the end of the academic year.

3. Sophia Kavalevskaya had to go abroad to get higher education.

4. Was she able to speak and write Spanish in her childhood?

5. I shall have to work hard to pass my exams successfully.

6. The examinations are to be held next month.

7. He had to take private lessons in physics as he had missed many lessons because of
his illness.

8. According to the curriculum the first-year students are to do many laboratory
works.

9. They had to consult a dictionary many times, the text was rather difficult.

10. It should be kept in mind that only hard labour makes a gifted person a great
scientist.

Exercise 7. Translate the following sentences with Participles (I, II) paying
attention to the underlined adverbial modifiers.

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

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

3. Unless stopped by some external force, the body will keep moving due to enertia.
4. While making experiments, Newton discovered the law of enertia.

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

Exercise 8. Translate the following sentences paying attention to the Absolute
Participle Construction.

1. The plan having been discussed, the engineer’s began a new experiment.

2. The problem having been solved, the meeting was over.
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3. The temperature increasing, the speed of the reaction changes.

4. An external force acting, the body changes its state of rest to a state of motion.

5. The conditions being favorable, the experiments demonstrate certain properties of
certain materials.

6. This law having been discovered, there are a lot of new possibilities.

7. The distorting force removed, elastic bodies exhibit the property of recovering to
their original state.

8. A.N. Krylov occupied a prominent position among the scientists of the first half of
the 20™ century, his works being widely used in naval architecture, optics, physics,
mathematics, mechanics and astronomy.

9. AN. Krylov developed a course of lectures on the influence of water depth on the
speed of ships, the subject being then quite novel.

10. The faculty created, he took an active part in its further development.

SUPPLEMENTARY TEXTS
TEXT 1
Read the text and discuss the title.
GENERATING X-RAYS

X-rays are forms of radiation higher on the electro-magnetic spectrum than closely
related ultraviolet waves*. X-rays have great penetrating power because their short
wavelength and high frequency let them travel easily between the atoms of a
substance**. X-rays are emitted from many sources in the universe. They can also be
generated for medical and industrial uses. When photographic film is placed behind
an object being X-rayed, the developed*** roentgenogram reveals**** a shadow
picture of the object. For instance, when a hand is X-rayed, the roentgenogram shows
the bones of the hand as white shapes against a black background. This is because X-
rays do not penetrate the dense flesh and thus do not expose (darken) the areas of the
film covered by the bones. X-rays can be produced by high-vacuum X-ray tubes.
Such tubes consist of an airtight glass container with two electrodes — one positive
and one negative — sealed inside. The cathode, or negative electrode, has a small coil
of wire. The anode, or positive electrode, consists of a block of metal. An electric
current flows through the cathode, causing it to become extremely hot. The heat
releases electrons from the cathode. At the same time, a high voltage is applied across
the cathode and the anode. This voltage forces the electrons to travel at high speeds
towards the tungsten target®****** When the electrons strike the target, X-rays are
produced.

Notes:
*ultraviolet waves — ynbTpaduosieToBbI€ BOJHbI
**substance — BeIIeCcTBO
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*#*developed — mposiBneHHBIC

*d**to reveal — oOHapyKuBaTh, BBISBIATH
*Axk*to release — ocBOOOKAATD

dekkk* tungsten target — Boib(ppaMoBast MUILIEHD

Exercise 1. Describe the process of generating X-rays, according to the plan.
1. Forms of radiation of X-rays.

2. X-rays great penetration power.

3. The sources of their emission.

4. High vacuum X-rays tubes.

TEXT 2

Read the text and answer the questions.

1. What is FESTA?

2. What does an X-ray generator developed by FESTA produce?
3. Where can such short pulses of bright X-rays be used?

X-RAY OPTICS

FESTA is a research organization backed by 10 Japanese corporations. It works
with the Electronical Laboratory (Tsukuba, Japan) on the Ministry of Economy,
Trade and Industry’s program, Research and Development of Metrological
Technology Using Ultrashort Pulses.

A compact hard X-ray generator developed by FESTA delivers stable X-ray
pulses. The new device generates X-ray bursts with 10000 photons per pulse which
are a thousand times brighter than those obtainable from synchrotrons; also the pulse
width is much shorter.

The device uses precisely controllable femtosecond high-brightness laser and
ultra-short electron beams to produce X-rays.

The performance of the laser and the electron beam gun is developed to the point
that their timing is precise enough to ensure practically 100% interaction between
laser and electro beam.

Short pulses of bright X-rays such as these can be used for on-site diagnosis of
turbines in power stations while they are in operation. The femtosecond pulses
produced by the generator act like a super-high-speed camera in helping researchers
to see the details of very fast moving objects such as turbine blades.
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TEXT 3

Read the text without a dictionary and say if X-rays can be sent by post.

X-RAYS BY POST

This happened when X-ray treatment™® was still a new invention W.K.Roentgen,
the discoverer of X-rays, received a letter from a man. The man asked to send him
“several X-rays with instructions how to use them”. He explained that he had been
shot in the chest** and the bullet*** still remained there. “I should like very
much**** to go to you myself but unfortunately I have no time”.

The scientist replied: I am very sorry but we have no X-rays now and besides, it
is very difficult to send them by post. But there is a simpler thing you can do: send
your chest by post to me”.

Notes:

*X-ray treatment-JieueHUE PEHTTE€HOBCKUMHU JIydaMu
**chest — rpyaHas KieTka

***bullet - mymns

**#*] should like very much- 651 ouens xorer...

Topic for discussion.
1. X-ray usage in different spheres of human’s life.

CONTROL TASKS

Exercise 1. Read the following text without using a dictionary and give a summary

of it.
THE WORLD’S FIRST X-RAY PICTURE

Joseph Thomson Crookes was very much interested in the composition and
possibilities of cathode rays which he had discovered.

But when cathode-ray tubes first appeared scientists thought that they were of no
practical value, exept for scientific research. Only in 1895 something changed that
attitude. With the help of a cathode-ray tube, a German physicist, Doctor Wilhelm
Konrad Roentgen, made his historical discovery of X-rays. One day, during the
course of experimenting with the Crookes tube in his laboratory the scientist enclosed
the tube in a lightproof box. Then he darkened his workshop to check whether any
light was coming from the tube. To his surprise he noticed a glow coming from a
nearby object, a metal screen coated with a fluorescent chemical. Roentgen thought
that his cathode tube was giving off some kind of radiation rather than emitting light,
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but what it was he could not say. Thus he gave the name X-ray to the unknown
radiation.

Soon Roentgen found that those X-rays affected photographic plates. He made his
wife place her hand on a photographic plate and aimed the mysterious rays upon it.
The bone structure of the hand was closely outlined on the plate. Thus he had taken
the world’s first X-ray picture.

Exercise 2. Give an English summary of the Russian text using the words given
below.

Pentren, nemenkuii ¢usuk, >xus1 Bo BTopoil mojoBuHe XIX Beka. OH OueHb
MHTEPECOBAJICA BIUAHUEM KAaTOAHBIX JIydyed Ha HEKOTOpbIE XMMHKanuu. (s cBoux
ONBITOB OH TOJIB30BAJICA YCTPOMCTBOM, KOTOPOE OBLIO H300pETEHO AHIIUHCKHUM
¢uznkom Kpykcom. DTO ycTpOHCTBO COCTOSIIO M3 CTEKJISIHHOM TPYOKH, M3 KOTOPOU
ObUT BhIKAQ4YaH BO3AYX M B KOTOPOW OBbUIM 3amasiHbl JBa 3JCKTPUUECKUX IPOBOJA.
Korga KOHIBI 3THMX TPOBOJOB  MNPUCOEAUHSUINCH K  IPOTHUBOMOJIONKHBIM
ANEKTPUYECKUM IIOJIFOCAM, TO W3 OTPHULATENBHOTO IIOJIIOCA, TO €CTh, U3 Karoja
BbUIETAJ MOTOK JIEKTPUUYECKUX YACTULL. DTO YCTPOWCTBO HA3bIBAJIOCh [0 UMEHH €ro
nuzo0perarens Tpyokoit Kpykca.

Opnaxnel B 1895 rony, xorga PeHtren genan ombIThl B CBOeH JabopaTopuu, OH
3aMEeTHJI CTpaHHOe siBieHHWe. XoTsi TpyOka Kpykca Haxomunach B 4YepHOM
CBETOHEIPOHULIAEMOM KOPOOKE, YTO-TO CBETWJIOCH B JAJIbHEM YTy JIaDOpaTOPHOIO
ctona. PeHTren oOHapy»Kuj, 4To 3TO OblIa HEOOJbINas TUIACTUHKA, KOTOPYKO OH
HOJIOKWJ HENaleko OT uepHoW KopoOku. Ho urto BbI3Basio ee cBeueHue? B
naboparopuu ObUIO COBEPIIEHHO TEMHO, a KaTOJHBIC JIydd HE MOTJM IMPOHUKATH
CKBO3b CBETOHENPOHULAEMYIO KOPOOKY, KOTOPYIO OH CHENall U3 YEPHOI'0 KapTOHA.
DTO 03Hayajo, YTO HA IUIACTHMHKY JEHCTBOBAJIM Kakue-TO Apyrue jgyudd. Tak Kak
Pentren Huuero He 3Haja 00 3THUX Jy4yaX, OH Ha3Ball UX X- JTyYaMHU.

OtkpeiTHe Pentrena umeno 00JblIO€ 3HAUEHHUE JJI Pa3BUTHS MHOTHX OTpaciei
HAyKHU U TEXHUKHU.

Words for usage:

BiusHHE — influence

xuMukanuu — chemicals
yCTpoKcTBO — device

COCTOSATH U3 — consist of

OBITh BRIKaYaHHBIM — to be pumped out
OBITH 3amassHHBIM — to be sealed
IPOBOJ — Wire

IPUCOEIUHATHCA — to be connected
POTUBOMOJIOKHBIN — Opposite
noJiroc — pole

noTtok — flow

BBIICTATh — tO emerge
nuzo0peraTess — inventor
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CBETOHeMNpoHuaemslii — light proof
TuIacTuHKa — plate
BBI3BIBATh — tO cause

Grammar Test

Exercise 3. Use modal verbs (can, may, must) instead of their equivalents.
a) may b) can ¢) must

The students will be allowed to conduct this experiment.
He was able to check the results of the experiments.
They are allowed to use dictionaries.

The students had to solve many problems.

I shall not be able to come to you.

The students have to conduct experiments.

The test is to start at 9 o'clock.

She was not allowed to take examinations in spring.

9. The designer was able to construct a new machine.
10.The students were allowed to use all the devices.
11.Electrons have to flow from the emitter to the collector.
12.She 1s able to help him.

13.The scientists will have to discuss the results.

14.Every worker is to know how to start an electric motor.
15.We were able to solve this equation.

16.They were not allowed to enter the laboratory.

17.1 shall be allowed to take part in the conference.

18.This plant has to produce 4min. TV sets.

19.We shall be able to translate this text without a dictionary.
20.We had to take part in this work.

PN R LD =
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Unit I1I

WORD-STUDY

Words and word combinations to be remembered.
extent-cTeneHn, npeaci

gap-npo0en, MmycToe MECTO
periodicity-niepuoAMYHOCTD

property-cBOHCTBO

weight-Bec

Exercise 1. Give Russian equivalents to the following words without using a
dictionary.

atom, analysis, classification, concept, element, gallium, germanium, mendeleyevum,
metal, period, scandium, systematize, valence, zinc.

Exercise 2. Match the synonyms.

1 2

1. work a) to wish

2. to investigate | b) at once

3. to want c) job

4. immediately | d) to explore

5. to discover e) to find out

6. to name f) gap

7. to predict g) to call

8. blank h) to anticipate
1) to correlate
j) extent

TEXT 1

Comprehensive reading
Part 1
DMITRY IVANOVICH MENDELEYEV
(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.

An English chemist, John Dalton followed his example turning his attention to the
quantitative analysis. His greatest contribution to science was in assuming that
different elements possess unlike atoms and in investigating the weights of the atoms.
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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 building up a numerical scale of valences of the elements and
revealing 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.

An 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.

Part 11

It was Dmitry Ivanovich Mendeleyev, a Russian scientist, 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 the atomic weights”. The scientist correlated the whole chemistry of an element
to 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 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 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 101
element discovered by American scientists in 1951 in honour of the Russian scientist
was named mendeleyevum.

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.

Notes:
*the then known-u3BecTHBIX TOr1A
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***they seemed to belong-ka3zanoch, OHU TpUHAAIIEKAT
**a reliable means-HagexxHOE CPEACTBO
*#**to be arranged in — pacrnonaraTh, pacCOpTUPOBHIBATH

COMPREHENSION CHECK

Exercise 1. Find the right answer.
1. Who was the originator of the quantitative analysis of chemical elements?
a) An unknown scientist.
b) A French chemist, Lavoisier.
c) Newton
2. Who took the first steps towards the atomic theory?
a) A French chemist, Lavoisier.
b) An English chemist, John Dalton.
¢) An English experimentator, J. Newlands.
3. What groups were chemical elements classified into in the middle of the 19"
century?
a) Metals and non-metals.
b) Radioactive and non-radioactive.
c¢) Heavy and light.
4. Who was the first to succeed in building up a workable periodic classification?
a) A Russian scientist, D.I. Mendeleyev.
b) A group of scientists.
c¢) J.C. Rontgen.

Exercise 2. Choose the correct definition of the term.
1. Chemistry is a science, studying ... .
a) stars and planets
b) substances, chemical elements
¢) laws of motion
2. Valence is ... .
a) the smallest mass element
b) relative capacity of atoms to combine with another ones
¢) the possibility of decomposing an element into others
3. A chemical element is ... .
a) a definite number of atoms
b) a substance that cannot be divided into some different substances by ordinary
means
¢) a definite number of molecules

Exercise 3. What laws do the following statements define?
1. Every body continues in its state of rest or uniform motion in a straight line except
in so far as it may be compelled by impressed force to change that state.

a) Third Law of Motion

b) First Law of Motion
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c¢) The Periodic Law
2. The properties of the elements are in periodic dependence upon their atomic
weights.
a) First Law of Motion
b) The Periodic Law
¢) Second Law of Motion
3. Any change in motion of a body is in proportion to the force pressing on it.
a) The Periodic Law
b)Third Law of Motion
¢) Second Law of Motion
4. For every action exerted on a body, there is an equal and opposite reaction.
a) Second Law of Motion
b) First Law of Motion
c¢) The Periodic Law

LANGUAGE ACTIVITY

Exercise 1. Insert articles where necessary.

1. ... strong bonds are broken when ... water is formed from ... hydrogen and ...
oxygen.

2. ... same kinds of ... chemical reactions that occur in ... inorganic chemistry also

occur in ... organic chemistry.

3. ... valence concept is ... guide for scientists who tried to find some ... regularities
in ... properties of elements.

4. It was D.I. Mendeleyev, ... Russian scientist, who formulated ... Periodic Law—
periodic dependence of ... properties of ... elements upon their atomic weights.

Exercise 2. Insert prepositions where necessary (of, up, in, from, by).

Aluminum (Al) is the most abundant® metal ... the world. About 8 per cent ... the
earth’s crust** is made ... aluminum, but it never occurs*** naturally ... metallic
state. It was first discovered as an element ... 1825.

Aluminum is very light ... weight, only one third as heavy as iron. It is bright and
shiny**** free ... rust and an excellent conductor ... heat and electricity. It’s used
... building planes, bridges, automobiles.

Barium (Ba) was discovered ... 1808 ...the great English chemist H. Davy. Barium is
a shiny, white heavy metal. It took its name ... the Greek word for “heavy”. It has
many industrial uses, in the refining**** ... sugar and ... the oil industry.

Notes:

*abundant — pacpocTpaHeHHBIN
**crust — kopa

***to occur — BCTpedaThes
*EE*shiny — Onectsuit
*kdxkrefining — mepepaboTtka
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Exercise 3. Choose the appropriate Present Tense (the right column) for each
English verb (the left column).

1. has read a) Present Progressive

2. is reading b) Present Perfect

3. have read c) Present Simple

4. have been reading e) Present Perfect Progressive
5. reads

Exercise 4. Translate the sentences paying attention to the Present Tenses.

1. I’'m sure you know something about this particular branch of physics.

2. Nobody has seen these results. He has been working so much at this experiment
but doesn’t want to show it to anybody until the work is completed.

3. Wherever they carry out their scientific work, they always inform us about the
results obtained.

4. All kinds of work are going on in the laboratory except in nuclear physics.

5. If you take regular courses in classical physics first, then take quantum and static
mechanics.

Exercise 5. Choose the correct Present Tense form from given in brackets.

1. I (have thought, think, are thinking) the discovery is of great importance.

2. Newton (is, are, am) a scientist of all times and of all nations.

3. The rate of chemical reactions (depend, depends, has depended) on temperature.
4. Where is Ann? She (experiments, is experimenting, has experimented) in the lab.
5. How long (is, has been, have been) she in the laboratory?

Exercise 6. Choose the proper Present Tense form for the correct translation.
1. locTmwkeHnss MEIUIIMHBI B TIOCIEAHEE BpEeMsl Iall BO3MOYKHOCTh YEJIOBEKY BECTH
aKTUBHBIA 00pa3 )KU3HU B IPEKIOHHOM BO3paCTe.

a) make possible

b) makes possible

c¢) have made possible
2. OU3HK, KOTOPBI M3y4aeT CHIIbI, YACPKHBAIOIIHE aTOMHOE PO, HECOMHEHHO,
BBIMOJIHACT® OYCHB BAXKHOE HCCIICIOBAHME.

" a) study * d) carry out
b) studies e) has carried out
¢) has studied f) is carrying out

g)has been carried out
3. BeIBOBI TEOPUHM OTHOCUTENBHOCTH KACAKOTCA CKOPOCTH CBETA.
a) concern
b) concerns
¢) have concerned
4. YdeHble BEpAT, UTO MPUPOJIa BEAET ceOs KaK eIMHask CUCTEMA.
a) believes
b) believe
c) have believed
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5. Ham yHuBepcureT paboTaeT HaA BaXHEHITUMHU MpodieMaMu B 00JIacTH
UCCIIEIOBAHUSI KOCMOCA U OKE€aHa B TEUEHUE Psijia JeT.

a) have worked

b) works

c¢) has been working

d) is working

Exercise7. Chose and insert the correct forms:

(a. are carried on; b. is being carried on, c. has been carried on, d. is carried on; e.
have been carried on)

1. Such experiments ... every day. 2. The experiment ... and the results are very
good. 3. Don’t enter the laboratory, a dangerous experiment ... . 4. A lot of
experiments ... lately. 5. This very important experiment ... from time to time.

SUPPLEMENTARY TEXTS
TEXT 1

Exercise 1. Read the text and be ready to enumerate the main dates of
D.I1. Mendeleyev’s life.

DMITRY IVANOVICH MENDELEYEV

Dmitry Ivanovich Mendeleyev, the great Russian scientist, the father of the
Periodic Table of Elements, was born in Tobolsk in 1834 in the family of the director
of the town gymnasium. He received a secondary education at the Tobolsk
gymnasium At the age of 16 he finished school and went to Petersburg where he
entered the Pedagogical Institute and graduated from it with a gold medal in 1855.
After graduation Mendeleyev worked as a teacher for two years, first in the
Simferopol and then Odessa gymnasiums. In 1859 Mendeleyev received his first
Degree and went abroad on a two-year scientific commission. In 1860 he took part
in the World Chemical Congress in Karlsruhe, Germany.

When Mendeleyev returned to Russia he was elected professor of the Petersburg
Technological Institute and two years later professor of the Petersburg University,
where he carried out scientific and pedagogical activities for twenty-three years. His
lectures on chemistry were always interesting and the students of that time listened
to them with great interest and attention. Besides lectures Mendeleyev made a lot of
experiments in his laboratory and at his classes. He recorded the results of his
experiments and later analyzed them.

Mendeleyev described more than 60 elements and found that all the elements
could be divided into nine groups. Each of these groups may be divided into five
rows. The elements of one group possess more or less similar properties. In 1869
Mendeleyev published his Periodic Table of Elements which began a new era in
chemical thought.
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Exercise 2. What do the following figures denote? (a) row of elements, b) groups of
elements, c) elements, d) scientific works.

1. 60

2.9

3.5

TEXT 2

Exercise 1. Read the text and explain why the text is entitled “From Mendeleyev to
Mendeleyevum”.

FROM MENDELEYEYV TO MENDELEYEVUM

When speaking about the Periodic Law, we cannot fail to stress its tremendous
philosophical importance. It reflects the dialectical interdependence* between the
structure of atoms and the properties of elements, 1.e., the transfer** of quantity into
a new quality. As the charges*** of the atomic nuclei grow and their electron shells
alter®*** we notice changes in the physical and chemical properties of the elements.
Before Mendeleyev, several chemists made attempts to find the law governing
elements and systematize them. But they failed to build up a single comprehensive
system.

It was only after gallium, scandium and germanium were discovered, and after the
properties of a number of elements predicted by Mendeleyev were confirmed, that
Mendeleyev was objectively recognized as the founder of the Periodic Law.

Notes:

*interdependence — B3aMM03aBUCUMOCTb
**transfer — mepexos

***charge — 3apsn

kEFt0 alter — MEHATH

Exercise 2. Translate the passage concerning tremendous philosophical
importance of the Periodic Law.
What Law of philosophy is mentioned in it?

Exercise 3. It is said in text 2 that several chemists made attempts to find the law
governing elements.

Answer the question: Who were these “several chemists”? You may consult the
main text.
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TEXT 3
Read the text in Russian and render it in English.

Words and word combinations to be used.

To get a good education, leaving home, he would have to work much, to work hard,
having graduated from, periodical changes, correlated, arranged, properties, atomic
weight, made bold predictions, undiscovered elements, leaving gaps, for his
numerous important discoveries, was elected.

JAvutpuin MBanoBuuY MeHzeneeB poawiIiCss B CEMbE IIKOJBHOIO YUYWTENS B
Cubupu. Korga emy ObuIo ueThipHAIIATH JIET, OH penmwl noexats B [letepOypr,
9TOOBI MOJTYYUTh XOpoiiee oOpa3oBaHue. Ye3kas U3 JIOMYy, OH TIOHHMAJI, YTO €My
npuaeTcs MHOTO paboTaTh, YTOOBI TOMYyYHTh HeoOxonumble 3HaHUS. [IpuexarB B
CTOJIMILY, OH Cpa3y Havall yCUJICHHO padoTaTh.

YcnemHo — OKOHYMB — TNEJArOrMYECKUM  UHCTUTYT,  MeHaeneeB  Hayal
AKCIIEPUMEHTUPOBATh €  XMMHUYECKMMH  DJIEMEHTAMHU.  3aMHTEPECOBABIIUCH
YEpEAYIOIMUMHUCS CBOMCTBAMU PA3JIUYHBIX XUMHYECKUX JJIEMEHTOB, MeEHeneeB
CONOCTaBUJI CBOWMCTBA JAHHOI'O 3JIEMEHTa C BecoM ero aroma. OH CBen Bce TOraa
U3BECTHBIC DJIEMEHTHI B Tabiuily. Jloka3aB COOTHOIIEHHWE CBOMCTB KaXIOTO
JJIEMEHTa C BECOM €ro aroma, MeHeneeB clenan CMEJIbIe MPEAINOI0KEHUS O
CBOMCTBax €Ie HE OTKPBITBHIX AJIEMEHTOB, OCTaBUB /I HUX CBOOOJHBIE MECTa B
cBoei Tabmurre.

3a MHOTOYMCIICGHHBIE Ba)KHbIe OTKpbITUS Jmutpuii VBanoBMY OblT M30paH
npodeccopom yHUBEpPCUTETA, TJI€ OH MPOPadOTal MHOTO JIET.

bnaromapss OTKpBITHIO NEPUOAMYECKOTO 3aKOHa, uMs MeHaeneeBa CTajlo
U3BECTHBIM BO BceM mupe. Ymep Hmutpui MBanosuu Mennenees B 1907 rony B
BO3pacre 73 ner.

Topic for discussion.
1. D.I. Mendeleyev’s scientific and pedagogical activities.
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Unit IV

WORD STUDY

Words and word combinations to be remembered.
relativity-OTHOCHUTEIBLHOCTD
extension-paciumpeHue

collision-cToJIKHOBEHHE

warping-cKpy4MBaHue, HCKPUBJICHUE

target-nienb

homogeneity - 0JHOPOJTHOCTH

Exercise 1. Read and guess the meaning of the international words without using
a dictionary.

Effect, inertia, inertial, modification, equivalence, momentum, photoelectric, to
postulate, to hypothesize, constant, suspension, homogeneity, isotropy.

Exercise 2. Arrange the words according to their common roots. Translate them.
To propose, relativity, description, to require, to satisfy, expressible, extension,
collision, to arrange, warping, controversial, to require.

(requirement, proposal, satisfactory, to express, expression, to extend, to warp,
relative, to describe, relation, to collide, arrangement, controversy, requirements)

Exercise 3. Match the synonyms.

1 2
1. scientific papers a) profound
2. to propose b) to demand
3. to provide c) the same
4. speed d) controversial
5. to require e) peculiar
6. special f) scientific works
7. remarkable g) to spread
8. to decrease h) to offer
9. to extend 1) velocity
j) to reduce
k) to interpret
1) to supply
TEXT

Reading for precise information.
Read and translate the text, paying attention to the most important terms. What do
they denote?
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ALBERT EINSTEIN
(1879-1955)

Einstein, Albert (1879-1955) is a German-American physicist who, in 1905,
published three papers, each of which had a profound effect on the development of
physics. In one paper, he proposed the theory of special relativity, which provides a
correct description for particles traveling at high speeds. The two postulates of the
special theory of relativity were that the speed of light in a vacuum is constant and
that the laws of physics are the same for all inertial reference frames.

While special relativity required a modification of the laws of mechanics, the
Maxwell equations were found to already satisfy the requirements* of special
relativity. Using special relativity, Einstein derived the equivalence of rest mass mg
and energy E. In another 1905 paper, Einstein also explained the photoelectric effect
by hypothesizing that light consisted of particles (called photons), where h is a
constant known as Planck's constant (named after the physicist Max Planck) and is
the frequency of the photon. This represented an extension of Planck's quantization
to light. Also in 1905, Einstein provided an explanation of Brownian motion using
kinetic theory, stating that it was caused by random collisions of molecules. Einstein
furthermore derived an equation stating that a suspension®* of small particles should
arrange itself in an decreasing manner from bottom up. Using Einstein’s equations
for Brownian motion and the distribution of particles, it became possible
experimentally to measure the value of Boltzmann’s constant.

Einstein subsequently developed general relativity, which postulated that uniform
acceleration and a gravitational field were equivalent, a statement known as the
equivalence principle of gravitation. It interpreted gravity as a warping of space-
time***. Einstein investigated cosmological modeling, but found that the general
theory of relativity would not satisfy the conditions of homogeneity, isotropy, and
staticity unless an additional "cosmological constant " was added.

Einstein spent the latter portion of his life in an unsuccessful attempt to create a
unified theory which would explain all known forces in nature as manifestations of a
single fundamental force. Einstein's theories were highly controversial for years
after he proposed them. In a recommendation for Einstein's membership in the
Prussian Academy of Science, the sponsors wrote "In sum, one can say that there is
hardly one among the great problems in which modern physics is so rich to which
Einstein has not made a remarkable contribution. That he may sometimes have
missed the targeting his speculations, as, for example, in his hypothesis of light-
quanta, cannot really be held too much against him, for it is not possible to introduce
really new ideas even in the most exact sciences without sometimes taking a risk".

Notes:

*to satisfy the requirements — y1oBIeTBOPSITH TpeOOBAHUS
**suspension — B3BeCh

***a warping of space-time — UICKpUBJICHHE TPOCTPAHCTBA-BPEMEHHU
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COMPREHENSION CHECK

Exercise 1. Choose the only correct answer according to the text.
1. Albert Einstein was an ... physicist.
a) English
b) Russian
¢) German-American
2. It follows from the text that Einstein proposed ... theories of relativity.
a) two
b) three
c) five
3. The ... equations were found to satisfy the requirements of special relativity.
a) Faraday
b) Maxwell
c) Newton
4. Einstein provided an explanation of Browning motion using kinetic theory, stating
that it was caused by ... .
a) random collisions of molecules
b) speed of light
c) gravitation
5. Einstein made a remarkable contribution in solving ... .
a) problems of biology
b) great problems of modern physics
c¢) problems of chemistry

LANGUAGE ACTIVITY

Exercise 1. Insert articles where necessary.
1. ... Special relativity required ... modification of ... laws of ... mechanics.
2. Einstein derived ... equivalence of rest mass MO and ... energy F.

3. ... sponsors recommended for ... Einstein’s membership in ... Prussian Academy
of Science.

4. ... general relativity postulates that ... uniform acceleration and ... gravitational
field are equivalent.

5. ... general theory of relativity made extensive use of Ricc-Curbastro’s tensor
calculus.

6. From 1911 Einstein realized ... importance of ... astronomical observations to ...
his theories.

Exercise 2. Choose the necessary prepositions from the given below:

(of, on, for, by, without, at, after, into, through)

1. Einstein’s scientific papers had a profound effect ... the development ... physics.
2. The two postulates ... his theory ... special relativity provide a correct description
... particles traveling... high speeds.
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3. Einstein also explained the photoelectric effect ... hypothesizing that light
consisted ... light particles (called photons).

4. Einstein’s theories were highly controversial ... years ... he proposed them.

5. It is not possible to introduce reality new ideas even ... the most exact sciences ...
taking a risk.

Exercise 3. Choose the proper tense (the right column) for each English verb (the
left column).

1. instructed a) Past Perfect

2. was instructing b) Past Progressive

3. had instructed c) Past Perfect Progressive
4. were instructing d) Past Simple

5. had been instructing

Exercise 4. Arrange the predicates according to the Voice (a)-Active, b)-Passive).
Had been achieved, defined, had been finished, had discussed, were making, was
expressed, got, were being published, had been emitting, was writing.

Exercise 5. Translate the sentences paying attention to the Past Tenses.

1. Nuclear energy was discovered in the process of creating the atomic bomb.

2. The great Russian inventor of the past I.P. Kulibin made a lantern which could cast
a powerful beam of light a long distance ahead.

3. Kulibin’s art had attracted attention in the capital.

4. The lantern was made of a great number of small mirrors which had been arranged
so that they intensified the light of a single candle placed in the center 500 times.

5. When Halley came to Newton he was surprised to learn that Newton had solved
the problem of elliptical orbits two years before.

Exercise 6. Choose the proper Past Tense form from given in brackets.

1. Being a student Newton (had been, was, were) greatly interested in the discoveries
which (were made, made, had been made, were making) before.

2. The Company’s lawyer informed that Jackson (was working, worked, had been
working) in the mills for 17 years.

3. While the champion (crossed, was crossing, had crossed, was crossed) the channel,
a special boat (accompanied, had accompanied, was accompanied) him.

4. ANN. Krylov, an outstanding scientist, (had known, knew, was known) Latin and
(translated, had translated, was translating, was translated) Newton’s Optics.

5. The approach of Halley’s comet (expected, had been expected, was expected) in
1910.
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SUPPLEMENTARY TEXTS

TEXT 1
Read, translate the text and say how theories of gravitation developed.

General Relativity: The Background* to the Theory

General relativity is a theory of gravitation and to understand the background to
the theory we have to look at how theories of gravitation developed. Aristotle’s
notion of the motion of bodies impeded** understanding of gravitation for a long
time. He believed that force could only be applied by contact, force at a distance
being impossible, and a constant force was required to maintain*** a body in
uniform motion.

Copernicus’s view of the solar system was important as it allowed sensible
consideration®**** of gravitation. Kepler’s laws of planetary motion and Galileo’s
understanding of the motion and falling bodies set the scene for Newton’s theory of
gravity which was presented in the Principia in 1687.

Newton’s axioms of motion were reworked by Lagrange, Hamilton, and Jacobi
into very powerful and general methods, which employed***** new analytic
quantities. Newton’s universal gravitation was considered proved correct, thanks to
the work of Clairaut and Laplace. In fact the so-called three-body problem was
extensively studied in the 19" century and was not properly understood until much
later. The study of the gravitational potential allowed variations in gravitation caused
by irregularities in the shape of the earth to be studied both practically and
theoretically.

Notes:

*background — ¢on

**to impede — npensTCTBOBaTh
***to maintain — noaAepKUBaTh
%k consideration — paccMOTpeHue
EEXELO employ — TPUMEHSITh

Exercise 1. Agree or disagree with the following statements. (T-true, F-false)

3. Aristotle impeded understanding of gravitation for a long time.
2. Copernicus’s view of the solar system was important, so were Kepler’s laws of
planetary motion and falling bodies.
3. Newton’s theory of gravity didn’t play any role in the development of Einstein’s
theory of general relativity.

TEXT 2

Read the text and say who worked at the explanation of cause of gravitation.
(Name the scientists). Find the sentence proving the title.
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The Only Weakness of Newton’s Theory of Gravitation

Newton’s theory of gravitation was highly successful. There was little reason to
question it except for one weakness which was to explain how each of the two bodies
knew the other was there. Some profound remarks about gravitation were made by
Maxwell in 1864. In his major work A dynamical theory of the electromagnetic field
(1864) it was written: ... to explain the electromagnetic action between distant
bodies without assuming the existence of forces capable of acting directly at
sensible* distances.

Maxwell notes that there is a paradox caused by the attraction of like bodies. The
energy of the medium must be decreased by the presence of the bodies. In 1900
Lorentz conjectured** that gravitation could be attributed*** to actions which
propagate with the velocity of light. Poincare, in a paper in July 1905 suggested that
all forces should transform according to the Lorentz transformations. In this case he
notes that Newton’s law of gravitation is not valid and proposed gravitational waves
which propagated™**** with the velocity of light.

Notes:

*sensible — oy TUMBIN

**to conjecture — mpenonaraTh

***to be attributed — mpunuceIBaTHh K. ..
*E**t0 propagate — pacrpocTpaHsaTh(Cs)

TEXT 3
Scan the text and name the scientists, mentioned in the text.

Astronomical Observation — the final confirmation to the theory of general
relativity

One the 18" November Einstein made a discovery about which he wrote For a
few days I was beside myself* with joyous excitement. The problem involved the
advance of the perihelion of the planet Mercury. Le Verrier, in 1859, had noted that
the perihelion (the point where the planet is closest to the Sun) advanced by 38" per
century more than could be accounted for** from other causes. Many possible
solutions*** were proposed, Venus was 10% heavier than was thought, there was
another planet inside Mercury’s orbit, the Sun was more oblate than observed,
Mercury had a moon. From 1911 FEinstein had realized the importance of
astronomical observations to his theories and he had worked with Freundlich to make
measurements of Mercury’s orbit required to confirm the general theory of relativity.
Freundlich confirmed 43’ per century in a paper of 1913 instead of 38’ per century
as the scientist had thought. Einstein applied his theory of gravitation and discovered
that the advance of 43°° per century was exactly accounted for without any need to
postulate invisible moons or any other special hypothesis.
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On 25 November FEinstein submitted his paper which gave the correct field
equations for general relativity. The calculation of bending of light and the advance
of Mercury’s perihelion remained as he had calculated it one week earlier.

Emmy Noether’s theorem was published with a proof in 1918. This theorem has
become a vital tool in theoretical physics.

Immediately after Einstein’s 1915 paper giving the correct field equations, Karl
Schwarzschild found in 1916 a mathematical solution to the equations which
corresponds to the gravitational field of a massive compact object. At the time this
was purely theoretical work but, of course, work on neutron stars, pulsars and black
holes relied entirely on Schwarzschild’s solutions and has made this part of the most
important work going on in astronomy today.

Notes:

*to be beside oneself — ObITE BHE ceOs
**to accounted for — 0OBSICHATHL YTO-IMOO
**Egolution — pereHue

Exercise 1. Find the definition of the term “perihelion” in the text.
Exercise 2. Give definitions to the following terms according to the text.
Special relativity —

General relativity —

DO YOU KNOW THAT:

1. When a pamphlet was published entitled “100 Authors Against Einstein”, Einstein
retorted “If I were wrong, one would be enough”.

2. Some famous Einstein quotes include:

“I do not believe in immortality of the individual, and I consider ethics to be an
exclusively human concern with no superhuman authority behind it.”

“I want to know how God created this world. I am not interested in this or that
phenomena in the spectrum of this or that element”.

“Science without religion 1s lame, religion without science is blind”.

“It’s a mistake often made in this country to measure things by the amount of money
they cost”.

Words for references:

to retort-mapupoBaTh
quotes-BbICKa3bIBaHUS, IIMTATHI
immortality-6eccmeptue
ethics-aTuka
exclusively-uckiounTenbHO
concern-3ab0Ta, HHTEpeC
lame-xpomoii

blind-cnenoii

Topic for discussion.
1. Einstein’s contribution to the development of physics.
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Unit V

WORD-STUDY

Words and word combinations to be remembered.

jet propulsion-peakTUBHOE JBUKEHUE

luminary-cBeTuio

combustion-cropanue

chamber-kamepa

exhaust velocity-ckopocTh ucTedeHus (CTpyi paKeTHOTO JIBUTATEI)
propellant-pakeTHoe TOTIMBO

Exercise 1. a) State to what part of speech the following words belong according to
their suffixes: noun, verb, adjective, adverb.
Pioneer, astronautics, theorize, propulsion, important, forester, emigrate, formal,
theoretically.

b) Give verbs corresponding to the following nouns.
Creator, promotion, elimination, emigration, analysis.
Exercise 2. Pronounce the international words.
Reactive, cosmonaut, impulse, orbital, photograph, pilot, reactive, philosopher,
individual.
Exercise 3. Match the synonyms.

1 2
1. space a) compartment
2. exploration b) spaceship
3. combustible ¢) astronaut
agent d) travel
4. spacecraft €) coSmos
5. chamber f) research
6. cosmonaut g) fuel
7. journey h) missile
8. to utilize 1) to use
9. rocket ) to discharge
k) jet propulsion
Exercise 4. Match the antonyms.
1 2
1. terrestrial a) weightlessness
2. to launch b) rear end
3. automatic c) celestial
4. individual d) manned
5. dream e) to land
6. soft landing f) reality
7. gravity g) common
8. visible h) hard landing
9. front end 1) to receive
10. to transmit j) invisible
k) to explore
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TEXT 1
Comprehensive reading

KONSTANTIN EDUARDOVITCH TSIOLKOVSKY
(1857-1935)

"The Earth is the cradle of the mankind,
but we cannot live forever in a cradle".

Konstantin Eduardovitch Tsiolkovsky was a true visionary and pioneer of
astronautics. He theorized many aspects of human space travel and rocket
propulsion decades before others, 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 the result 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,
Tsiolkovsky dreamed about the possibility of space flight, in part, inspired by* the
novels of Jules Verne. Since that time he started to think about the problems of
space vehicle** design. His great purpose was not simply to go into outer space, but
to live in space, to become a 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.

In 1880-1892 Tsiolkovsky lived in Borovsk and worked as a teacher. At that time
he began his scientific research in air balloon building, life in free space,
aerodynamics 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 far distant 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, even 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
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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.

Notes:

*to be inspired by-noa BiusiHuEM

**space vehicle-kocmMudeckuit TpaHCTIOPT
*#*to earn recognition- 3aBOeBaTh MIPU3BAHKE

COMPREHENSION CHECK

Exercise 1. Choose the right completion word according to the text (visionary,
emigrated, hearing, flight, pioneer, forever, pilot).

1. The Earth is the cradle of the mankind, but we can’t live ... in a cradle.

2. Tsiolkovsky was a true ... and ... of astronautics.

3. His father, a Polish forester, ... to Russia from Poland.

4. At the age of 10 Tsiolkovsky lost his ... as the result of scarlet fever.

5. While living in Moscow he started to think about the possibility of space ... .

Exercise 2. Choose the sentences, which contain the information from the text and
correct the wrong ones.

1. All his life Tsiolkovsky tried to prove to himself and to others that he could
improve his knowledge even with his disability.

2. Since that time he started to think about the problems of space vehicle design.

3. His great purpose was not simply to go into outer space, but to live in space, to
become a space civilization.

4. Tsiolkovsky wrote over 50 scientific papers.

5. Tsiolkovsky didn’t see a younger generation of Russian engineers and designers,
who began to make his visionary concepts reality.

LANGUAGE ACTIVITY

Exercise 1. Insert prepositions where necessary: (of, after, to, by, at, for, in).

1. ... that time Tsiolkovsky believed that trips ... Mars would start only ... many
hundreds ...years.

2. The first copy ... Tsiolkovsky paper was: “Exploration ... Space ... Reaction
Apparatus”.

3. ... many centuries the scientists were wondering what the other side of the Moon
looked like.

4. Some years later he went ... Moscow to continue his studies.

5. Reliability is particularly important ... manned spaceships.
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Exercise 2. Insert articles where necessary.

1. We should mention ... few words about ... importance of reliability for space
rocket engineering.

2. ... designer was sure that ... new spaceship would meet all ... demands.

3. Many people are eager to become ... cosmonauts.

4. This question occupied ... minds of ... space explorers.

5. Y.A.Gagarin was ... first cosmonaut who made ... orbital flight around ... Earth.

Exercise 3. Choose the appropriate Future Tense (the right column) for each
English verb (the left column).

1. will read a) Future Perfect Active Voice
2. shall have read b) Future Simple Active

3. will be reading c¢) Future Progressive Active
4. will be read d) Future Perfect Progressive
5. shall have been reading | e) Future Perfect Passive

6. will have been read f) Future Simple Passive

Exercise 4. Arrange the predicates according to the Voice (Active, Passive).
Will form, will be established, will associate, will have been carried off, will be
vanishing, will have been running, shall divide.

Exercise 5. Choose the proper Future Tense form from given in brackets.

1. This phenomenon (will have been studied, will study, will be studied) by scientists
in future.

2. They (will be applied, will apply, will have been applied) the device in their
experiments.

3. Free-electron lasers (will be becoming, will have become, will become) capable of
generating very high-power radiation.

4. The fiber is totally immune to all kinds of interferences it (will not have created,
will not create, will create) ground loops of any kind.

5. We (shall have, shall have had, shall be having) the necessary results by the end of
our work.

Exercise 6. Translate the sentences paying attention to the meaning of the verbs:
“shall”, “should”, “will”, “would”.
1) shall — 1. Future (Oyny, Oymem) — 1 1. en. MH. 4.
2. Modal verb (ayxHO)
2) should — 1. Future — in the Past
2. Modal verb (cnemyer)
3) will— 1. Future (6yner, Oyayt) — 2,3 1. €. MH. 4.
2. polite form (BexnuBas gopma)
4) would — 1. Future — in the Past
2. polite form (BexuBas popma)

1. We shall take part in the scientific conference.
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2. Lasers should be used only by trained personnel wearing protective glasses.
3. K.E. Tsiolkovsky was sure that the mankind would leave its cradle-the Earth.
4. Will these beams be reflected if we change the temperature?
5. This procedure will give us the possibility of determining both the state estimation
and the time delay.
6. Experts predicated that optical computing would become very effective.
7. Will you please repeat the data obtained?
8. - What did you say?
- I said I should compare some scientific articles on this subject and choose the
most important one.
9. Would you inform them of the new schedule?
10. We will describe the brief theory of our concept (and the method of making a
hologram).

SUPPLEMENTARY TEXTS
TEXT 1

Read the text, translate it, and be ready to speak on Tsiolkovky’s theories, which
laid the foundation of the new science — the theory of rocket flying. Use the words
given below.

TSIOLKOVSKY’S THEORY

1. Tsiolkovsky’s Theory of Rocket Propulsion.

Tsiolkovsky laid the foundation of a new science — the theory of rocket flying. In his
paper (1903) “Exploration of Space by Reaction Apparatus™ Tsiolkovsky offered to
use the principle of reactive motion for interplanetary vehicles. The scientist
developed the law of the rocket motion as a motion of a body with variable mass in
space, both without gravity field and in gravity field. He determined the rocket’s
efficiency, the effect of air drag® on the rocket’s motion, etc.

Tsiolkovsky calculated the basic formula which describes the motion of a rocket
and determines its velocity. The formula is also true when designing multi-stage
rockets (the velocities of individual stages are summed up). It also shows that the
velocity acquired by the rocket is directly proportional to the exhaust velocity. It
means that the capacity of the rockets depends mainly on the specific impulse** of its
engine.

This formula is now universally known as Tsiolkovsky’s formula.

2. It was Tsiolkovsky who suggested a number of fundamental engineering
solutions for rocket design and developed principles of the theory of liquid propellant
engines.

3. Tsiolkovsky designed a rocket for long-range flight. It was an oblong chamber,
or shell of the kind used for airships, with passenger compartment and controls
located in its front end and the combustible agent, liquid oxygen and hydrogen filling
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the greater part of the rockets body. The exhaust gases were to be discharged*** at a
great speed through a pipe and a nozzle**** extending from the rear end of the
rocket.

Thus, Tsiolkovsky was the first to approach the problem of jet propulsion
scientifically and to prove the possibility of utilizing a jet-propelled vehicle for
interplanetary communication.

Notes:

*air drag-a’poMHaMHUECKOE COMIPOTUBIICHUE
**gpecific impulse-yaenbHas Tra, y1eIbHBIN HMITYIHC
***to discharge-BbIOpachIBaTh, BBITYCKATh
*#**nozzle-comno, popcyHka

TEXT 2

Read the text and entitle it.
What dates are mentioned in the text, what do they denote?

Tsiolkovsky’s principles were taken as a foundation for development of space
engineering which provided the possibility for the launch of the first sputnik, manned
orbital flights and flights to other planets. The historical event which practically
proved the possibility of manned orbital flights took place on April 12, 1961 when
the Soviet spaceship Vostok I carried the first in the world cosmonaut, Yuri Gagarin,
around the Earth.

Successful orbital flights were soon followed by space flights.

In the autumn of 1959 Man finally got his first glimpses of the other side of the
Moon. Luna 3 was the first space probe to photograph another planetary body and
transmit pictures back to the Earth.

In 1966 Luna 9 made the initial soft landing on the Moon and transmitted its first
Luna panorama. The analysis of the pictures showed that there was no danger for a
spacecraft landing to sink into its surface, which was strong enough to support
astronauts.

A series of American “Surveyor” and “Orbiter” missions provided some more

information about the Moon’s surface and helped to find a place for the landing of
three American cosmonauts in 1969.
In the closing month of 1970 another automatic station made its first in the world
landing on the Venus. In 2004 an American automatic station continued exploring
another planet of the Solar System — the Mars and found ice there which shows the
possibility of existence of living matter on our mysterious neighbor.

On May 1, 1933 Tsiolkovsky said:

“I have been working on jet engines for forty years and I thought that trips to Mars
would start only after many hundreds of years. But times are changing. I believe that
many of you will witness the first journey beyond the Earth’s atmosphere”.

And, indeed, the dream he was speaking about on that day has come true.
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TEXT 3
Make up a short summary of the text.
TSIOLKOVSKY’S PHILOSOPHY

Tsiolkovsky was as much interested in the philosophy of space as he was in the
engineering to make space flight possible. His main work on this subject was “Ethics
or the Natural Foundations of Morality” (1902-1918). In 1932 Tsiolkovsky wrote
“The Cosmic Philosophy” — the summary of his philosophical ideas. His main idea
was to achieve happiness not only for the humanity, but also for all living beings in
the Universe. He believed that human occupation of space was inevitable and would
influence the evolution. According to Tsiolkovsky’s Cosmic Philosophy, “happiness”
is the absence of all kinds of suffering in the Universe as well as the absence of all
the processes of destroying goodness. How shall we start this evolution to the
“Universal Happiness”? The main task is to study the laws which rule the Universe,
and therefore we must learn how to live in outer space. To begin that long period of
our evolution we’ll have to design large manned space rockets. So the first space
flight will be the beginning of the new era of space exploration, the beginning of
Space Culture in human history. It will be the beginning of our history itself. He truly
believed that it was the role of the mankind to occupy the solar system and than to
expand into the depth of the Cosmos, using the energy of the stars to create a cosmic
civilization that would master nature, abolish natural catastrophes and achieve
happiness for all. The great thinker wrote,

“Men are weak now and yet they transform the Earth’s surface. In millions of
years their might will increase to the extent, that they will change the surface of the
Earth, its oceans, the atmosphere, and themselves. They will control the climate and
the solar system just as they control the Earth. They will travel beyond the limits of
our planetary system, they will reach other suns and use their fresh energy instead of
the energy of their dying luminary”.

DO YOU KNOW THAT:
|
1. The earliest manuscript of Tsiolkovsky was “Astronomical Drawings™ (1873). He
drew the Solar System, the distances between the planets, their satellites.

2. “Exploration of Space by Reaction Apparatus” (In the monthly magazine “The
Science Review”Ne 5 ST. Petersburg, 1903) — is the first publication in the world on
this subject.

3. Tsiolkovsky also wrote science fiction books including “On the Moon” (1895),
“Dream of the Earth and Sky” (1895) and “Beyond the Earth” (1920).

11|

62



In 1926 Tsiolkovsky published his “Plan of Space Exploration”, consisting of sixteen
steps for human expansion into space:

1. Creation of rocket airplanes with wings.

2. Progressive increasing the speed and altitude of these airplanes.

3. Production of real rockets-without wings.

4. Ability to land on the surface of the sea.

5. Reaching escape velocity (about 8 Km/second), and the first flight into the Earth
orbit.

6. Lengthening rocket flight time in space.

7. Experimental use of plants to make an artificial atmosphere in spaceships.

8. Using pressurized space suits for activity outs of spaceships.

9. Making orbiting greenhouses for plants.

10. Constructing large orbital habitats around the Earth.

11. Using solar radiation to grow food, to heat space quarters, and for transport
throughout the Solar System.

12. Colonization of the asteroid belt.

13. Colonization of the entire Solar System and beyond it.

14. Achievement of individual and social perfection.

15. Overcrowding of the Solar System and the colonization of the Milky Way (the
Galaxy).

16. The Sun begins to die and the people remaining in the Solar System’s population
go to other suns.

Topic for discussion.
1. K.E. Tsiolkovsky’s role in paving the way to cosmic flights.
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Grammar Test in Tenses.

Task 1. Define the tense in the following sentences.
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. What are you doing here? I’'m looking for my pen.

. He goes to the theatre every Sunday.

. The students are writing a test now.

. They have been writing it for an hour already.

. I have just received a letter from him.

. We haven’t met since we left school.

. The woman who is speaking to Paul is our teacher.

. I will speak to him before you return.

. Every thing will become clear as soon as he receives your letter.

. When I came into the room they were discussing something.

. They had been discussing the article for a long time when I came.

. It was raining hard when I left the house.

. Tomorrow at 10 o’clock we’ll be writing composition.

. When we came home she was still making a dinner.

. I have been trying to explain it to you for an hour but you aren’t listening to me.
. When did he come? — He came 10 minutes ago.

. Have they got a car? — Yes, they have had a car for 2 years already.
. My brother has been teaching at school since 1995.

. When will you be there tomorrow? — I will be there at 10 o’clock.

. We will be waiting for you at 10 o’clock.

. How long have you been reading this book?

. When she was in the train, she remembered that she had left the book at home.
. They have been living in this house for 5 years.

. My sister had been ill for many days when I learnt about it.

. Did you know that he hadn’t written a composition?

. We haven’t received letters from her for many months already.

. How long have you been working at this factory?

. He had already gone, when Helen switched on the radio.

. I have been working at this problem for 3 months.

. Fortunately the rain had already stopped when we went out.
. How long have you been working at this school?

Task 2. Translate and add the words to characterize the action (in Russian) Add
the words to show the time of the action.

Model: produces — npouzeooum (6006we, nocmosHHo)

Tense Translation Time Definition

1s producing

has produced

had produced
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was producing
will be producing
will have produced
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Chapter III
COMPUTERS

Unit I

WORD-STUDY

Words and word combinations to be remembered.
Abacus — cueTsl

notation — HOTaIus1, CUCTEMA OTYUCIICHUS
gear-driven — paboTarole Ha 3yOouaroi rnepeaaye
dial — quck

punched card — nepdoxapta

storage — XpaHeHHE

digital — uudposoii

switch — mepekstouaTenb

access — A0CTyn

maintenance — 00CTyKHUBaHUE

compiler — KOMOWIATOP, COCTABUTEIH

terminal (n) — TepMuHan

reentry — BBOJ1 3aHOBO

Exercise 1. Form nouns with the following suffixes.

Noun + ist

art, journal, physics, piano, violin, economics
Verb + er

employ, shop, teach, work, write, cook.
Verb + or

operate, sail, supervise, invest, navigate.
Exercise 2. Train the pronunciation and translate the international words.

Logarithm, calculator, calculation, machine, textile, to construct, construction,
manufacture, statistics, automatic, transistor, to code, Iinnovation, intensive,
population, positional, navigation, accumulation, prototype, to modify, scanner,
transmission.

Exercise 3. Pay attention to the translation of nouns as attributes.
“Unit record” principle, punched card principle, input and output equipment, high
speed card readers and printers, machine language programming, random access

devices, repair and maintenance time, magnetic ink character readers, computer
equipment, air conditioning.
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Exercise 4. Match the synonyms.

1 2
1. machine a) to manufacture
2. in existence b) to eliminate
3. to make c¢) distant
4. valuable d) in use
5. punched cards | e) device
6. to produce f) to do
7. to reduce g) important
8. remote h) cards with holes
9. components 1) to substitute
10. to replace j) to put into
11. to introduce operation
12. ability k) parts
13. feature 1) tool
m) capability
n) characteristic
TEXT I

Comprehensive reading
Part 1

Read the text paying attention to the role of different scientists in the development
of computers.

HISTORY OF THE COMPUTER

For a long time a man has been looking for ways of increasing the speed of
computations.

The history of computers starts out about 3000 B.C. at the birth of the abacus, a
wooden rack holding two horizontal wires with beads which are moved around
according to programming rules memorized by the user, so all regular arithmetic
problems can be done. It is still in existence* and used by some part of the world’s
population. It made valuable contributions, including positional notation. Another
important invention around the same time was the Astrolabe, used for navigation.

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**. It added numbers
entered with dials. Calculating devices in use today closely resemble Pascal’s
machine.

In 1671 Gottfried Wilhelm von Leibniz improved on Pascal’s machine. He
invented a special mechanism, which is still used in many modern day calculators.

Ch.X.Thomas created the first successful mechanical calculator that could add,
subtract, multiply and divide.
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Jacquard (1801) developed the punched-card principle followed by Hollerith’s
(1800) “unit record” principle by which data were coded and represented by holes in
cards. He developed an automatic sorting machine, a cardpunch machine and
semiautomatic tabulating machine. He organized “The Tabulating Machine
Company” which with some other companies became the International Business
Machines Corporation in 1924 (the famous IBM).

By 1890 the range of improvements included accumulation of partial results,
storage and automatic reentry of past results (a memory function), printing of the
results.

Ch.Babbage (1850) 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
failures, his work made 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).

Notes:

*1n existence — CyIIeCTBYIOT

**first gear-driven machine — mamuHa, pa0oTaromas MO NPHHIMIY 3y04aTon
nepenayn

Part I1
Read the text paying attention to different generations of computer and their
features.

GENERATIONS OF COMPUTER

First Generation Computers (1954-59) were rather bulky in size, required large
amounts of air conditioning and repair time also. The important advantages over
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, 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.
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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 — 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 main storage. The
minicomputer made spectacular advances during this period.

Fifth Generation. In the 1980s very large scale integration (VISI), 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 4000000 instructions per second.

The new generation, the so-called “fifth” generation is using new technologies
with new programming languages capable of amazing feats in the area of artificial
intelligence.

COMPREHENSION CHECK

Exercise 1. Match the following words (a, b, c...) with the statements (1, 2, 3...).
a) Abacus

b) Babbage

c¢) First Generation Computer

d) Fourth Generation Computer

e) Jacquard, Hollerith

f) Pascal

g) Second Generation Computer

h) Third Generation Computer

1. Inventor of the first calculating machine.

2. Earliest known calculating device.

3. Bulky in size, requiring large amounts of air conditioning and having a
high maintenance rate.

4. Developed punched card principle used in automatic looms.

5. Allows computer to direct access outside storage devices.

6. Replaced vacuum tubes with transistors.

7. Advanced miniaturization and refined computer components.

8. Invented large scale calculators.
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Exercise 2. Answer the questions.

1. Who originated the ABACUS and what important contributions did it
make to the data processing field?

2. What were the significant developments in the data processing field during
the 17" century?

3. What important contributions did Babbage make to the field of data
processing?

4. Who developed the punched card principle?

LANGUAGE ACTIVITY

Exercise 1. Insert articles where necessary.

1. Computer program of ... future will probably be quite different from those in ...
use today.

2. It will be ... interesting future — waiting for each new development and marveling
at each new advance in data processing.

3. Every home could have ... built-in communications system, similar to ... cable
television.

4. A built-in communications system will allow ... user to have ... world’s
information at his immediate disposal without leaving his home.

5. ... programming as we know it may cease to exist.

Exercise 2. Summarize your knowledge on the use of the Perfect Tenses. Translate
the sentences.

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 has been to show the usage of computers in various
sciences.

Exercise 3. Summarize your knowledge on modal verbs and their equivalents.
Translate the sentences.

1. Computers must be available to everybody nowadays in Russia.

2. We can see the character of the job in data processing changing.

3. Programming problems and hardware technology will have to give way to
preoccupation with service.

4. The necessary parts for Babbage’s Analytical Engine couldn’t be manufactured
precisely in his time.

5. Every home can have a built-in communication system and the users are allowed to
have the world’s information at their disposal.
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Exercise 4. Choose the correct translation of the Russian phrases, paying attention
to the Subjective Infinitive Constructions.

1. CooOmumnu, 4To JBUKEHUE a) They reported that the change of the
U3MEHUJIOCH .... motion ....
b) The motion is reported to have
changed ....
¢) The motion was reported to have
changed ....
2. [Nonaratot, yto nmpobiaemy a) They assumed that to solve this
pemar .... problem ....
b) The problem is assumed to be
solved ....
¢) To solve this problem they
assume....
3. Oxwumanu, uyto 00bekT | a) The object was expected to move ....
JIBUKETCH .. .. b) They expected the object moved ....
c) As they expected the object to
move ....
4. ToBopumm, uyto uyenoBek | a) The man represented ....
IPEACTABIISCT ... b) The man was said to represent ....
c¢) The man is said to represent ....
5. WMsBectno, wuro Teopwms | a) They applied theory in practice.
IPUMEHSIETCS Ha TIPAKTHUKE .. .. b) Theory was applied in practice.
c¢) Theory is known to be applied in
practice.
SUPPLEMENTARY TEXTS
TEXT 1

Read the text and find the most important sentence — the main idea of the text.
HISTORY OF DATA PROCESSING

The computer didn’t just “happen” along during the last twenty-five years 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. The first
data processing tools were used to facilitate counting. 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 computer is the culmination of thousands of years of research to
develop a machine capable of processing data at high speeds with self-checking.
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TEXT 2
Read the text. Be ready to speak on: 1) digital computer; 2) analog computer.

Computers can be either digital or analog. Digital refer to the processes in
computers that manipulate binary numbers (0Os or 1s), which represent switches that
are turned on or off by electrical current. Analog refer to numerical values that have a
continuous range. Both 0 and 1 are analog numbers, but so is 1.5 or a number like p
(approximately 3.14). As an example, consider a desk lamp. If it has a simple on/off
switch, then it is digital, because the lamp either produces light at a given moment or
it does not. If a dimmer replaces the on/off switch, then the lamp is analog, because
the amount of light can vary continuously from on to off and all intensities in
between.

Analog computer systems were the first type to be produced. A popular analog
computer used in the 20™ century was the slide ruler. It performs calculations by
sliding a narrow, gauged wooden strip inside a rulerlike holder. Because the sliding is
continuous and there is no mechanism to stop at one exact value, the slide rule is
analog. New interest has been shown recently in analog computers, particularly in
areas such as neural networks that respond to continuous electrical signals.

TEXT 3
Read the text and make up a short summary.
HISTORY OF PROGRAMMING LANGUAGES

"First things first: the very first language
a programmer should learn is English.".
Stig Hemmer

Programming language is a composition of vocabulary and 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 languages called
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
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instructions. In fact, the first assembler was simply a system for representing
machine instructions with simple mnemonics**.

But most often the term programming language 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
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.

Notes:
*keywords — KiIroueBbIE CIIOBa
**mnemonics — CUMBOJIbI, BHI3BIBAIOIIINE ONPEICTCHHYIO aCCOLIUAIUIO

Exercise 1. Give definitions to the following:
1. Programming language is...

2. Machine languages are...

3. Assembly languages are...

4. High-level programming languages are... .

Exercise 2. Make a summary of the text.
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Unit 11

WORD-STUDY

Word and word combinations to be remembered.
method of compiling - Mmeroa cOopku

utilization — ucmoap30BaHue

extrapolate — u3BnekaTh

trial — mpo0Oa

yield - npuHOCHTH, TaBaTh

pattern — oOpasen

Exercise 1. Match the synonyms.

1 2
1. utilization a) achievement
2. quantity b) use
3. advance c) amount
4. boundless d) weather prediction
5. trial e) unlimited
6. weather forecast f) to result
7. to require g) test
8. drug h) to demand
9. to yield 1) medicine
10. safe j) harmless

k) quality

Exercise 2. Pay attention to the explanations of the terms.

1. Data processing - doing calculation needed to deal with given information.
The central unit of a computer processor is used for it.

2. Storage - a special device in a computer for keeping information.

3. Pure sciences - deal with theories.

4. Applied sciences- deal with practical application of scientific research.

TEXT II
Comprehensive reading

Read the text, translate it and choose the sentences covering the main idea of the
text.

COMPUTERS IN SCIENCE

Computers are perhaps the most useful tools ever invented by mankind. In this,
the era of computers, 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.

74



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 to 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.

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 signal 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 achievements of computers in the fields of space exploration, weather
reporting, medical, research and other areas of scientific study 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 the
pure and applied sciences, computers are being used to multiply man's thinking
power - and to multiply the time he can spend thinking.

COMPREHENSION CHECK

Exercise 1. Answer the following questions.
1. How is our era characterized in the text?
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2. What are computers used for in everyday life?

3. How do computers help researchers in medicine?
4. What are biochemists using computers for?

5. What do computers serve in astronomy for?

Exercise 2. Name the sciences where computers are very useful tools.

Exercise 3. Agree or disagree to the following statements. Begin your sentences
with the following phrases: I think so. Yes, it's really so. I'm afraid, it's wrong. |
can't agree.

1. The computer has changed men’s information needs entirely.

2. Computers help scientists in all fields of knowledge.

3. Computers will be able to work without a man.

4. The methods of applying data processing systems are limited.

5. All scientists use computers in their work.

LANGUAGE ACTIVITY

Exercise 1. Insert articles where necessary.

1. ... computers are perhaps ... most useful tools ever invented by mankind.

2. Computers are working on ... mathematical model of world's weather.

3. Data processing is ... giant step forward in man's utilization of science and
knowledge.

4. ... dynamic introduction of ... computer in ... last quarter of the last century has
changed man's information needs entirely.

5. ..methods of ... applying data processing systems to information needs are
boundless.

Exercise 2. Insert prepositions where necessary (without, of, in, for, by).

1. Technological advances ... all fields ... data processing have been dynamic and
extensive.

2. ... medicine computers are helping researchers test drugs ... extrapolating the
information gained ... trials.

3. What can computers do ... the scientist?

4. Space technology would be almost unthinkable ... the power ... the computer.

5. Space technology requires the combined knowledge ... almost all the other
sciences.

Exercise 3. Analyze the forms and functions of the Infinitive and translate the
following sentences.

1. To figure out bank accounts people use computers.

2. To bring the large amount of information under control scientists use the
possibilities of computers.

3. To predict weather changes weather scientists work out astronomical number of
calculations.
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4. To obtain an accurate picture of living molecules is important for biochemists.

5. To apply computers in both the pure and applied sciences means to multiply
man’s thinking power.

6. To make accurate weather forecasts is sometimes very difficult.

7. The method to be applied will help to process data.

8. Computer scientists had several problems to solve.

9. The first country to develop a computer was the US.

Exercise 4. Explain how scientists use computers in different fields. Start your
sentences with the Infinitive to express the purpose of computer application.
Example: To figure out the exact positions and orbits of planets astronomers use
computers.

Exercise 5. Make up complete sentences with different forms of the Infinitive and
different subjects. Translate the sentences.
1. Example: The computer is known to calculate very fast.

The scientists | 1s known to have invented a new method
The computer | are considered | to have been solving the problem
was assumed to be used everywhere
were | reported to be thinking over the task
stated to have been used in the investigation
supposed
found
expected

I1. Example: I supposed him to succeed.

I assume him to arrive

We believe computer - be thinking
consider my friends work hard
expect scientists succeed
know have obtained
suppose investigate
want be helped
see have been
hear used
watch
make
let

Exercise 6. Translate the sentences from Russian into English using the Infinitive
or Infinitive Constructions.

1. W3BecTHO, 4YTO OMOXMMHUKHA HCIOJIb3YIOT KOMIBIOTEp Kak CBOEOOpa3HbIN
MaTEeMaTUYECKUA MUKPOCKOIL.

2. Ytob6bl 00pabaThiBaTh OOJBIIOE KOJUYECTBO MH(OPMAIIUU YUEHBIE HCIIOJIB3YIOT
COBPEMEHHBIC METO/IbI.
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3. Oxupnaercs, 4TO BO3MOKHOCTH YEJIOBEKA OyyT YBEIUUHBATHCA.

4. YtoObl 1OOUTHCS ycnexa B KOCMUYECKUX TEXHOJOTHSIX HEOOXOAMMO OOBEAUHUTH
3HAHUS] XUMHH, PU3UKH, TEPMOJIUHAMUKH, JIEKTPOHUKH, MATEMATHKHU.

5. Ucnionb30BaTh KOMIIBIOTEP — 3HAYUT YMEHBIIUTh BPEMSI pELICHUS 3a/1auu.

6. Cuuraercs, 4YTO KOMIIBIOTED — OJHO M3 CaMbIX I[OJE€3HbIX H300pETEeHUN
4eJI0BEUECTBA.

7. MBI BUAMM, KaKk MUP U3MEHSAETCS OJ1aroapst HOBbIM TEXHOJIOTHSIM.

SUPPLEMENTARY TEXTS
TEXT 1

Read the text and prove that the title reflects the main idea of it. Choose the most
important information.

THE FUTURE OF COMPUTERS

Automatic programming continues to improve, improvement in input and
output devices, greater use of video displays, miniaturization of computer
hardware, computers that can respond to the spoken word, integrated network of
systems to transmit data from one system to another, the possible elimination® of
the paycheck, - are just a few of the new innovations being developed. The
appearance of the “microcomputer”, a complete circuit on a single chip affects
all aspects of our society. Education, consumer products, programming are
just a few areas that will undergo change** as a result of the impact of the
“microcomputer”. Job characters will include psychological and sociological
aspects of using the computer. Computer programs of the future will probably
be quite different from those in use today.

Notes:
*elimination — ynpa3HeHHe
**to undergo change — nmoaBepraTbcs U3MEHEHUIO
TEXT 2
Read the text and explain the meaning of the term Artificial Intelligence.
Al TEACHING COMPUTERS
The Artificial Intelligence Applications Institute has many projects that they are

working on to make their computers learn how to operate themselves with less
human input.
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AUSDA is a program which will exam software to see if it is capable of handling
the tasks. If it isn't able or isn't reliable AUSDA will instruct you on finding
alternative software which would better suit your needs

EGRESS is a program which is studying human reactions to accidents. It is trying
to make a model of how people’s reactions in panic moments save lives. Although it
seems like in tough situations* humans would fall apart and have no idea what to do,
it is in fact the opposite. Quick decisions are usually made and are effective but not
flawless**. These computer models will help rescuers make smart decisions in time
of need. Al can't be positive all the time but can suggest actions which we can act
out and therefore lead to safe rescues.

So AIAI is teaching computers to be better computers and better people. Al
technology will never replace man but can be an extension of our body which allows
us to make more rational decisions faster. And with Institutes like AIAI- we
continue to step forward into progress.

Notes:
*tough situation — cTpeccoBas cutyanus
**flawless — 6e3ynpeyHbIit

Exercise 1. Answer the questions.
1. What program is used for studying human reactions to accidents?
2. What is AIAI teaching computers to be?

TEXT 3
Read the text and say what Apples are meant by the author.
NO WORMS IN THESE APPLES

Apple Computers may not have ever been considered as the state of art in
Artificial Intelligence, but a second look should be given. Not only are today's PCs
becoming more powerful but Al influence is showing up in them. From Macros to
Voice Recognition technology, PCs are becoming our talking buddies. Who else
would go surfing with you on short notice- even if it is the net. Who else would care
to tell you that you have a business appointment scheduled at 8:35 and 28 seconds
and would notify you about it every minute till you told it to shut up. Even with all
the abuse we give today's PCs they still plug away to make us happy. We use PCs
more not because they do more or are faster but because they are getting so much
easier to use. And their ease of use comes from their use of Al

Speech Recognition. You tell the computer to do what you want without it having
to learn your voice. This implication of Al in Personal computers is still very crude
but it does work.

Script recognition. Cursive or Print can be recognized by notepad sized devices.
With the pen that accompanies your silicon note pad you can write a little note to
yourself which magically changes into computer text if desired. Your computer can

79



read your handwriting. If it can't read it though- perhaps in the future, you can
correct it by dictating your letters instead.

Your computer does faster what you could do more tediously. You have taught
the computer to do something only by doing it once. In businesses, many times
applications are upgraded. But the files must be converted. All of the businesses
records but be changed into the new software's type. Macros save the work of
conversion of hundred of files by a human by teaching the computer to mimic the
actions of the programmer thus teaching the computer a task that it can repeat
whenever ordered to do so.

Al is all around us. Don't think the change will be harder on us because Al has
been developed to make our lives easier.

Exercise 1. Answer the questions.
1. What are Apple computers able to recognize?
2. What programs are used for it?

Topics for discussion.

1. AI technologies of today.

2. Al technology will never replace man.
3. Al is all around us.
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Unit I1I
WORD-STUDY

Words and word combinations to be remembered.
button — KHOIIKa

input device — BBOJIAAIIEE YCTPOMCTBO

output device — BBIBOJAIICE YCTPOUCTBO

socket — rae3no

bus — mmMHa, KaHai

flexible - ruOkwuii

Exercise 1. Memorize the main components of the computer:
monitor, keyboard, mouse, system unit, CPU, motherboard, disk drives, video card
Exercise 2. Read the collocations and their translation, remember them:

hardware components - anmapaTHbIe 9YacTH (KOMIIOHEHTHI )
software components — mporpaMMHBIE 9acTH (KOMITOHEHTHI)
video information — Bujeo ungpopmarus

punctuation marks — MyHKTyalluOHHbIE OTMETKU

processor socket — mporeccopHoe rHe3/10

memory socket — rHe310 mamsaTu

expansion slot — cj0T (pa3zbeM) pacuupeHus

serial and parallel ports — mocnegoBaTenbHBIE U TAPATUICIBHBIE TTOPTHI
peripheral controllers — mepudepuiinbie KOHTPOIIIEPHI
power supply — UCTOUHUK MUTAHUS

system buses — CHCTEMHBIE IIIMHBI

Exercise 3. Match the synonyms.

Verbs
1 2

1. contain a) allow

2. store b) keep

3. display c) perform

4. permit d) print

5. carry out e) include

6. type f) show

7. maintain g) support
h) produce
1) include
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Nouns

1 2
1. instruction | a) use
2. program b) channel
3. application | ¢) consumer
4. bus d) command
5. user e) digit
6. number f) energy
7. power g) routine
h) monitor
1) component
TEXT I

Comprehensive reading

While reading and translating the text pay attention to the definitions of computer
components.

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:

Monitor - A monitor is an out device, which is responsible for conveying
information to the user, which looks like a television screen, displays texts, graphics
and video information.

Kevboard - 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 of a symbol on the screen called the pointer.

System Unit - A system unit is a box like case made from 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 main components of the system unit:

CPU - A Central Processing Unit, also called a processor, is the 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
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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 an
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 - On computer system one may have several different drives installed
on his/her system. The following drives may be installed on a computer

Hard Drive - A hard drive is an important part of your computer, used for long-term
storage of data, opposite 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 drivel\CD RW - CD ROMs are a little bit different than
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. 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
1s 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 - Memory is a temporary storage place for data, instructions, and
information.

COMPREHENSIVE CHECK

Exercise 1. Describe the functions of the following computer components:
1. A processor

2. A motherboard

3. A video card

4. A keyboard

5. A mouse
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6. A memory module
7. A monitor

Exercise 2. Which of the following sentences are true?

. The motherboard contains a lot of sockets for different computer components.
. Random Access Memory provides long-term storage of data.

. A keyboard is an input/output device.

. Monitors display different kinds of information.

. CD- ROMs keep more data than DVD ROMs.

. A BIOS is a part of the computer hardware.

. Display, video or graphics cards are different names of the same device.

. System buses carry information between different computer devices.

. A mouse is a hand-held device that contains only one button.

O 0 1N L B~ W —

LINGUAGE ACTIVITY

Exercise 1. 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.

O IN N kAW

Exercise 2. Analyze the functions of the Gerund and translate the following
sentences.

1. Processing data is the main function of the unit.

2. By processing request from applications the BIOS permits to control hardware
settings.

3. The idea of processing data automatically was very appealing.

4. They started processing immediately.

5. Without further processing the device can’t be used anywhere.

6. His task was to organize processing as soon as possible.

7. The topic of their discussion was processing information in logical systems.

Exercise 3. Translate the sentences. Pay attention to the forms of the Gerund.
1. He hates interrupting people.

2. He hates being interrupted.

3. The designer insisted on testing the model.

4. We relied on being helped promptly.

5. The investigators are proud of having developed a new device.

6. They were pleased at having been awarded.
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7. We look forward to establishing good relations with other companies.
8. The fact is worth considering.

Exercise 4. Choose what preposition should be used after each verb listed below
(of, to, for, on, from, in, - ). Remember using gerund after them, translate them.

to insist

to depend

to avoid

to succeed

to deny

to rely

to approve

to prevent

Exercise 5. Insert the proper verbs from exercise 4 and translate the sentences into
Russian.

1. They (nacTauBayin) on our coming.

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

3. He (omo6pun) of using modern methods of investigation.

4. You should (u36erats) ordering such products.

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

Exercise 6. Translate the sentences paying attention to the forms of the Infinitive
after modal verbs.

. The frequency must have been increased.

. They can’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 studying molecular structures.

. Can he have forgotten to turn off power supply?
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SUPPLEMENTARY TEXTS
TEXT 1
While reading the text find the necessary information to prove the title.
EVOLUTION IN SIZE

Computers come in all sizes. Large ones are called mainframes. The mainframes
have been around the longest, and there are a lot of them, especially in larger
organizations.
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The most powerful computers, however, are called supercomputers. The
supercomputers are so powerful that they are found in only a few of the larger
business organizations. Supercomputers most often are used for scientific
calculations.

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

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

You also hear terms like “small business computer” and “personal computer”. A
small business computer is a mini or micro that is usually found in smaller firms and
provides the computational support.

TEXT 2
Read the text and choose the right answer to the questions given below.
MICROPROCESSOR AS A CPU

We can also view the microprocessor as a primary component of a computer.
Traditionally, the computer is represented in 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.

1. What component of a computer can be viewed as primary?
a) the ALU

b) the memory

c) the CPU

2. Where does the CPU store data?
a) in registers

b) in counters

¢) in instruction decoders
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3. What devices are called peripherals?
a) the memory

b) integrated circuits

¢) input/output devices

TEXT 3
Read the text and answer the questions.

BILL GATES

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 28 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. 13-year-old Bill Gates and
his schoolfriend 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™**.

Notes:

*generous — BEJIMKOAYIIIHBIN

**wealth — 6orarcTBo

***retire — yUTH HA TICHCUIO, OTONTH OT JIeJT

1. What is Bill Gates’s full name?
2. What have he and Paul Allen done together?
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3. Why has Gates been so successful?
4. What does he do in his free time?
5. What does he plan to do with all his money?

Exercise 1. Complete the table.

Full name: William Henry Gates III
Born: 28 October, ..., in Seatle, USA
Early Life: e very intelligent, especially good at Maths and
Science
e parents sent him to Lakeside, a private school
e finished school in ...
Later Life: e went to Harvard
e started Microsoft in 1975 (with Paul Allen), left
Harvard
e married Melinda French in ...
e wrote “The Road Ahead” in...
Character: ambitious, hardworking, generous
Likes: puzzles, golf, reading about science
Plans: to give away almost all of his wealth...

Exercise 2. Use the information of the text to talk about Bill Gates.

TEXT 4

Read the text and say in English what explanation of the term “server” is given in
the text.

Tepmun «cepBep» TOJKYIOT Mo-pazHoMy. MIHOTIa €ro OTHOCAT K 000py0BaHHIO, a
uHoraa - k 1O (Ilporpammuoe obopymoBanue). B HekoTopoMm cmbiciie 00a ATUX
OTpECNICHUS] OTHOCATCS K AapXHUTEKType OTBEUAIONIel Ha 3TH 3alpoChl IyTeM
BbIIaul MH(OpMAaNUK 3aJaHHOTO THMA. Pa3zymeercs, B 00OHMX clydasx sIpoM
cucteMsl siBsieTcsi coorBeTcTBytomee 110. Korga 06 o6opynoBaHuu TOBOPAT KaK O
cepBepe, 0OBIYHO UMEIOT B BUJY, YTO HA YeM paboTaeT OjJHa UK 00Jee CepBEPHBIX
IPOrpaMMm, 4TO OH MOKET ObITh IIPETHA3HAYCH JJIs1 TOW UM UHOM POJIM U, BOSMOKHO,
COCTOUT W3 KOMIIOHEHTOB, OOECIEYMBAIOIIUX BBICOKYIO CTEIEHb TOTOBHOCTH.
Boo0Omie roBops, CI0BO «CepBEp» HUMEET TOT K€ KOPEHBb, YTO U «CEepBHC». Takum
0o0pa3oM, ¢ TOUKHM 3PEHHS almapaTHBIX CPEACTB CEPBEP — ITO KOMITBIOTEDP, KOTOPHIHA
CIIOCOOEH OKa3bIBaTh HEKOTOPBHIC YCIYTH JAPYTUM, TOJCOCAMHCHHBIM K HEMY
KoMIbroTepaM. [lompazymeBaercs, 4To0 KOMIBIOTEPhI KaKUM-TO 00pa3oM CBS3aHBI C
CEpBEPOM H JPYT C APYTOM.

[IpaBunbHBIN BBEIOOP cepBepa AJIA OpraHM3alldy - HeJlerkas 3agada. [llupokwii
aCCOPTHMEHT CEpBEpPHBIX cHCTeM TpedyeT oT pykoBomuteneit MT-cimyxo
PEATMCTUYHON OLIEHKH TPEOOBAHHM K WX BBIYMCIUTEIBHON MOITHOCTH, HAaJE)KHOCTH

88



U CTeNeHH TOoTOBHOCTH. OHHU JOJKHBI YETKO CQOPMYIUPOBATH, KAaKOBBI OYyIyT
TpeOOBaHUS K CEepBEpaM, M3YYUTh BO3MOKHOCTH CEPBHUCHOM MOAJEPKKU, a TAKKE
onpenenuTh OyAylue 3arpaThl Ha MojepHu3anuio. Kpome TOro, Hago Xopouio
OpUEHTUPOBATHCS B pa3HOOOpa3UM MpeIaraéMoil Ha pbIHKE MPOIYKIIHH.
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UNIT IV

Exercise 1. Check the transcription of the following words:
Nouns
circuit, encyclopedia, establishing, investigator, authority, reference.
Verbs
wheeze, search, accept, specialize, announce, participate.
Adjectives
exhaustive, famous, exclusive, thematic, absolute, reliable.

Exercise 2. Give the Russian equivalents to the following words without using a
dictionary.

Astronomy, instrument, observatory, information, principle, computers, universal,
encyclopedia, section, transistors, exclusive, laboratory.

Exercise 3. Match the synonyms.
1 2

1. evolution | a) establishing

2. explorer | b) well-known

3. installing | ¢) development

5.famous d) accept
5. allow e) investigator
6. receive f) submit
7. search g) consist
h) permit
j) look for

Exercise 4. Make nouns from the following verbs according to the model and
translate them.

Verb + tion Model: install — installation

instruct, communicate, miniaturise, inform, specialise, form, alter, educate, occupy,
qualify, invent, oppose, pollute, produce, reduce.

Verb + ment

announce, improve, achieve, employ, excite, enjoy, advertise, manage.

Verb + ee

employ, pay, refuge, address.

TEXT I
Comprehensive reading

Exercise 1. Read the text and express your opinion about Internet.
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WHAT IS INTERNET?

Wherever you were, whatever you read, see or hear you can meet information
about Internet.

Whether you worked in the sphere of education or business, whether you were an
employee of some official body, whether you worked with a computer you were
probably once or twice asked: “What is your address in the Internet?”

So what is Internet? Why has this global network suddenly appeared? How many
people use Internet? In what directions does Internet develop?

Answers to these questions allow experts to develop this extremely important
communication system.

There are three stages of computer development.

1. The era of the “Black box” (1939 — 1970).

That time computers represented the huge weight of electronic lamps, transistors
or integrated circuits. They also filled huge black metal boxes. If you smoked or
raised voice, they wheezed and stopped. IBM firm manufactured the majority of
them.

2. The era of personal computers (1970 — 1990).

The invention of microcircuits and new operational systems meant that computers
of cheaper and smaller sizes could perform the larger amount of work faster.
Miniaturization and improvement of program maintenance have given computers at
disposal of small business and families. By the end of this period the majority of
people used programs of Microsoft firm.

3. The era of the Worldnet (1992).

The beginning of Internet was necessary for the defensive industry, and for
investigators of the academic laboratories and computer communication network.
There were dozens of experts in the USA, in the UK, and Norway who were true
explorers of Internet.

The new communication facility became popular when operators started to send

messages to each other to exchange new ideas and to discuss general scientific
problems. It was e-mail.
Internet is the largest communication network in the world. Recently some sources
have been approved and now Internet connects more than 40000 various networks in
more than one hundred countries. Imagine, that over 5 million main computers
participate in Internet and service 40 million users all over the world.

However, it is very difficult to define real number of users to say how widely
Internet is distributed. Nobody operates this network. It has no management
establishing, the instructions for use, and allocated authority to introduce them.

Internet extends faster and faster. It is easier to speak about how Internet has
grown for years from the moment of its appearance than to name the exact amount of
its users.

Internet 1s frequently considered by beginners as a big information “dump”*. But
to help them with huge amount of facts there are various search systems, thematic
sites etc. There are also such collectors of the information as encyclopedias. Due to**
them, you do not need to search for the necessary information on the sites. It is only
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necessary to find the thematic encyclopedia interesting to you and the address taken
from Internet, and to read everything on the given theme. In the network there are
both universal and specialized encyclopedias.

As an example it is possible to take Cyril and Mephody’s site. Here you can find
the encyclopedia and, besides 25 thematic sections. Search is conducted according to
the thematic word or a word collocation. As a result you receive references to the
thematic sections and then the articles in the encyclopedia. For example, at input of a
word “mouse” articles from sections “Animals” and “Computers” will be offered to
you.

Besides on a site you have an opportunity to take part in the conference. At your
disposal there is a board of announcements***, the information on news, weather,
currency. It is possible to say that it is the best in Russia Internet encyclopedia. All its
articles are absolutely exclusive.

Other example is Britannica. It is huge universal English-speaking encyclopedia.
It is submitted without reductions. The encyclopedia consists of two parts:
”Macromedia” and “Micromedia”. First, you receive the brief information from
“Micromedia”, and then if it is necessary, from “Macromedia”. Numerous references
to the articles from books and magazines allow you to receive the exhaustive
information on your question.

Notes:

*information “dump” — undopmarnmonHas cBaiaka
**due to - Gmaromaps

***a board of announcements — 1ocka 0ObSIBICHUI

COMPREHENSION CHECK

Exercise 1. Answer the following questions.

1. What is Internet and in what spheres of life can you use Internet?

2. What are the main stages of computer development?

3. What kind of communication facility became popular among scientists when they
exchanged ideas or discussed problems?

4. What kinds of encyclopedias can be met in Internet?

5. What are the user’s opportunities while working with Internet?

Exercise 2. Agree or disagree with the following sentences.

1. Internet is the global network used in the sphere of education, business, science
that gives opportunities to exchange information, find exclusive articles on the
questions etc.

2. First computers represented the huge weight of the electronic lamps, transistors
and integrated circuits.

3. The majority of programs were produced by IBM firm in 1970-1990.

4. Arpanet is the largest network in the world now.

5. Internet has management establishing and instructions for use, and allocated
authorities to introduce them.

92



6. Internet is frequently considered by beginners as a big information “dump”.
7. Internet presents absolutely exclusive information.

LANGUAGE ACTIVITY

Exercise 1. Fill in the gaps with prepositions (of, in, by).

When Charles Babbage, a professor... Mathematics...Cambridge University,
invented the first calculating machine...1812 he couldn’t imagine the situation we
find ourselves today. Nearly everything we do...the world done, or even
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 50000 sums...one second, but
a computer can....fact, computers can do many...the things we do, but faster and
better. They can predict weather, and even play chess, write poetry or compose
music.

Exercise 2. Summarize your knowledge on the Conditional Sentences.

1. Translate the sentences into Russian.
1. If the evolution of Al proceeds so rapidly, it will be able to solve almost any
problem arisen.
2. If we asked the computer to estimate possible results of our activity, it would give
us a reliable answer.
3. Surely, they would have done much more, if they had the last model of computers.
4. If I had enough money, I would buy the newest model of computers.
5. Should I be late, begin the negotiations without waiting for me.

I1. Put the words in brackets into correct form.
1. If a computer can answer some questions better and quicker than a man can do, it
(to be) a man who formulates the questions.
2. If you asked what a software is, I (to note) it is “an applied thought”.
3. It’s obvious that if there (to be) no computers, the progress of civilization wouldn’t

be so rapid.

4. Producing of computer memory working model would have been possible in 1939,
if many people (to credit) the invention.
5. If there were no software but hardware only, computers (to represent) machinery
that can do nothing by itself.
6. If Herbert Simon and Alan Newell hadn’t succeeded in creating logic theories,
someone else (to do) it.
7. If there is no adequate software, no computer (can) be used.
8. Had you backed up my opinion, the outcome (to be) more successful.
9. Was it permitted to our group to carry out the investigation, we certainly (to finish)
it on time.

Exercise 3. Complete the sentences.
1. If I were a genius ... .
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2. If my father was a tycoon of computer industry ...
3. If my girlfriend were a hacker ...

4. If I had $ 1000000 to spend in three days ...
5. If somebody stole my computer ...

Exercise 4. Complete the real conditional sentences (I type) using given
information. Begin each sentence with the words: “If the computer industry
continues to grow...”.

Example: There may be as many as 80 million personal computers by the year 2008.
If the computer industry continues to grow there will probably be as many as 80
million personal computers.

1. Students may take courses on home computers.

2. Universities may be abandoned.

3. Work may be done at home.

4. Cities as we know them may become a thing of the past.

5. Books may become obsolete.

6. News from magazines may be available even before it is printed.

7. People who work long hours on computers may develop different personality
traits.

8. People may become more isolated.

9. People may expect friends to respond as computers do.

10. Banking may not be done in person.

11. Medical diagnoses may be done by computers.

12. Tiny computer implants containing a great deal of information may be placed into
the brain.

13. Computers may replace workers.

Exercise 5. Translate the sentences paying attention to the usage of the Present
Perfect Continuous.

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

2. I have been living here since childhood.

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 can’t
find any explanation.

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

7. I have been looking for this dictionary everywhere but can’t find it.

Exercise 6. Translate the sentences paying attention to the usage of the Past
Perfect Continuous.

1. I had been working on the program for a month by that moment.

2. I had been living in Rostov for two years before our family moved to St.
Petersburg.

3. I had been writing my letter for half an hour when he came.
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4. By the time the problem was solved they had been experimenting with many
materials for a long time.
5. He had been phoning her for 15 minutes before she answered the call.

SUPPLEMENTARY TEXTS

TEXT 1

Exercise 1. Read the text and entitle it.

Although machines have been around for a long time and people have adapted
easily to living with most of them, they haven’t yet learned how to live in harmony
with the newest of these: the personal computer. This is so because the widespread
use of the personal computer is a relatively new phenomenon.

There was the widely published case of a family man, who became so enamoured
of his computer that he spent long hours with it. Of course, if he was spending long
hours with his computer, he was spending less time with his family. And if his wife
needed to see him, he was unavailable. She became so upset by this state of affairs
that she delivered an ultimatum, declaring that unless he spent fewer hours with the
machine and more with her and the family, she was going to divorce him. This issue
became so serious that the couple had to go to the psychiatrist to resolve it. The
fortunate outcome was that the husband reduced the time he spent with the computer,
and the marriage was saved.

Some computer operators complain of their tendency to transfer to people the
expectations they have of their machines. This happens because if an operator gives
the machine instructions, it complies with no complaint. But if an operator treats his
human friends as he treats his machine “friends”, he may expect them to react with
the alacrity* and complete compliance characteristic of the machine.

Personal computers may cause people to become isolated from one another since
work can be done at home alone. In this case, there may be no need for offices, or for
that matter, for any other central gathering place. Universities, or even cities, could be
abandoned. Moreover, if that which is now recorded in the computer instead, people
will have no reason to use any paper whatsoever: no money, receipts, letters,
newspapers, magazines, books, and so on. If this happens, there will be no need to go
to the bank, the newsstand, the bookstore, or the library. Will people then be isolated
in their separate dwelling®** - alone with their computers and their families, apart
from fellow workers, readers, or students? But pause a moment! Once the isolation
has come about, if indeed it does, will people opt*** to remain in this isolation, or
will they react to it by seeking the companionship of others? If companionship is
sought, might they not gravitate to cities after having fled from them? Even if they
once attempted to work at home, if they have become tired of isolated lives with
machines and few people, might they not congregate again in central gathering
places? Most certainly, if the illegible®****  jumpy, green computer script hasn’t been
changed by that time, people will be forced, if only because of eye-strain alone, to
flee from the computer and to seek other companions and diversions.
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Notes:

*alacrity — OpicTpOTa
**dwelling — xxunumie

*#*0opt — BEIOpATH

*dx*illegible - Hepa3OopuUBbBIT

TEXT 2
Translate the following text.
TRANSLATING MACHINES

There are many jokes about the uselessness of machine translation. The Control
Intelligence Agency was said to have spent millions trying to program computers for
translating from Russian into English. The best result was translation of the famous
Russian proverb ”The spirit is willing but the flesh is weak™ into “The vodka is good
but the meat is rotten”. This story is a myth. But machine translation certainly
produced its share of howlers and was too much relied upon.

Japanese researchers made energetic steps toward a reliable machine translation.
Their efforts were imitated in the West.

The earliest “translation engines” were based on a direct, so called “Transformer”
approach. Input sentences of the source language® were transformed directly into
output sentences of the target language**. At first the machine did a rough analysis of
the source sentence dividing it into subject-object-verb, etc. Then source words were
replaced by target words selected from a dictionary and their order was rearranged
according to the rules of the target language.

These rough operations were resulted in a simplified transformation with lots of
silly sentences so much laughed at now.

Then came modern computers which had more processing power and more
memory. Their translation engines are able to use “linguistic knowledge”. It allowed
to produce English-Japanese bank and succeed with “Tsunami” and “Typhoon” —the
first Japanese — language — translation software to run on the standard (English)
version of Microsoft Windows. Linguistic knowledge translators have two sets of
grammatical rules — one for the source language and one for the target language.
They also have a lot of information about the idiomatic differences between the
languages to stop them making silly mistakes.

Having been designed from the start for use on a personal computer “Tsunami”
and “Typhoon” use memory extremely efficiently. Their translating speed is more
than 30.000 words per hour.

Do they produce perfect translations at a click of a mouse? Not at all. The
machine translation comes at first to the hands of expert translators to get their teeth
into***, One mistake that the earlier researchers had made was to imagine that fully
automated machine translation was possible.
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Notes:

*source language - s13bIK OpUrHHaa
**target language - s3bIK IepeBOJIA

*¥*to get teeth into - TIIaTENBHO U3YyUYaTh

Exercise 1. Make up a short summary of the text.

TEXT 3

Read the text, translate it and answer the question of the title.
WHAT IS STEGANOGRAPHY?

While we are discussing it in terms of computer security, Steganography is really
nothing new, as it has been around since the times of ancient Rome. For example, in
ancient Rome and Greece, text was traditionally written on wax that was poured on
top of stone tablets. If the sender of the information wanted to obscure the message -
for purposes of military intelligence, for instance - they would use Steganography:
the wax would be scraped off and the message would be inscribed or written directly
on the tablet, wax would then be poured on top of the message, thereby obscuring not
just its meaning but its very existence.

According to Longman Contemporary English Dictionary Steganography (also
known as “steg” or “stego”) is “the art of writing in cipher or in characters, which are
not intelligible except to persons who have the key; cryptography” computer terms,
Steganography has evolved into the practice of hiding a message within a larger one
in such a way that others cannot discern the presence or contents of the hidden
message. In contemporary terms, Steganography has evolved into a digital strategy of
hiding a file in some form of multimedia, such as an image, an audio file or even a
video file.
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UNIT V

WORD-STUDY
Words and word combinations to be remembered.

dissemination — pacpocTpaHeHue
installation — ycraHoBka

customer — OKyIaTeNb, TOTPEOUTETH

erroneous opinion — omMMUOOYHOE MHEHHUE

interactive stories — MHTEPaKTUBHbBIE UCTOPUU

build-in global audience — rimo6anpHast ayTUTOPHS CETH

Exercise 1. Check the transcription in the dictionary and read the proper words

below:
Nouns

adherent, agency, client, colleague, comprehensibility, medium, product

Verbs

to ignore, to range, to accept, to receive, to evaluate

Adjectives

frequent, spiritual, comprehensible, valuable.

Exercise 2. Make different parts of speech from the following words according to

the model.

Verb + tion = noun

distribute, install, evaluate, present.

Verb + ible/able = adjective
comprehend, understand, program
Adjective + (il) ity = noun
capable, comprehensible, possible
Adjective + ly = adverb

graphical, full, frequent, expensive, like, public

Exercise 3. Match the synonyms.

Verbs
1 2

1. update a) use

2. comprehend | b) turn on

3. employ ¢) modernize

4. offer d) be useless

5. click on e) understand

6. link up f) present

7. supply g) connect
h) propose
1) provide
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TEXT 1
The italicized sentences are to be translated into Russian in written form.
USES OF THE WEB

The fact that the Web is being widely used for multiple purposes is without
question. But before overviewing its benefits it 1s worth considering one fact that
became crucial event for it. The question is about a new mode of presenting
information. Before, over the Internet and other wide area networks, the text has been
the main mode of presentation. The Web changed that. Now the information could be
presented in graphical format, complete with font choices and incorporated drawings,
photographs, tables and other multimedia elements. These graphical elements offered
different kinds of information and information providers were able to search precisely
the element. The result of these innovations is that the Web’s capabilities are
increasing, its information becomes more comprehensible too. Of course the work
has to be done right and those who care about their information perfectly know how
to do it.

One of the first to use Web was science. Dissemination of research and scientific
discoveries have always been one of the purposes of the Internet and of the Web
project at CERN in Switzerland. Today the Web 1s used as a tool of exchanging
scientific information as it has been considered to do. But perhaps more important is
that the Web is used to make research discoveries available to the general public,
most of this information being presented so that it becomes as easy understandable as
possible. Publicly funded research agencies are interested in making their work
known to the public, in finding new ways to place information. Booklets and
pamphlets distributed through mailing are expensive and usually ignored. The Web is
the best way out of the problem. Now on a well-designed HTML* page a user can
demonstrate its activities graphically and these pages can be updated inexpensively
and frequently.

Providing services for clients as to technical documents, software patches and
answers to frequently asked questions is another benefit of the Web using. Customers
with a Web access are able to take care of their own information needs without
resorting to the help of supplier’s support staff.

Many other services of this kind are likely to be developed for making the Web
more friendly to users. For example, the possibility of Web based tutorials are
offering step-by-step procedures for installation a new piece of equipment or for
programming your VCR**. Well designed, this service is certain to be better than a
usual, tech support phone call because it shows, rather than tells, the customer what
to do and how to do.

It should be noted that these Web applications are not a one-way link. Customers
need to know that they are nor forgotten and that there is a place where they can learn
from the experiences of other customers. It becomes possible due to HTML forms to
provide a feedback and to answer questions on products. The latter is especially
valuable in products ordering. Now there are many who are interested in this service
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rendered by the Web, and it is despite of the discussion as to the Web’s security for
credit cards use.

Why is the Web shopping so attractive? Imagine you can find a variety of
products ranging from the flowers to books for your music CDs, and all this by
browsing through the Web and without leaving your home. Moreover, unlike home
shopping on TV, you needn’t sit through the other products that are of no use for you
in order to find the item you have been looking for.

Shopping on the Web is like walking into a shopping mall (by the way, “mall” is
the name given to many Web offerings). There is only one thing for the customer to
do: click on the shop you want, turn on the online graphic to see a picture of the
chosen product and address to the other forms page to do the ordering. Such services
are expected to be more often used.

At last, such spiritual part of human activity as creative arts is not aside from the
Web pages. People in creative arts are often regarded as adherent to traditional forms
of arts and resistant to new technologies. However, it would be an erroneous opinion,
because throughout the history people of arts have always been among the first to
adopt new technologies to their work. Such examples as printing press or MIDI***
witness it.

Therefore, it is quite natural that the artists consider WWW to be a new medium
suitable for presenting their works and for linking up with their colleagues. Now we
see galleries of new visual art to appear online or the presentation of artworks that are
asked to be evaluated by the Web users. As to creative writings, it becomes frequent
on the Web and includes interactive stories, illustrated texts, and even Web-based
drama. The Web attracts artists by an inexpensive way of presenting their work and a
build-in global audience. This is something about which artists could only dream
before.

Of course, there are some arts that couldn’t be placed on Web sites. But it may be
a matter of future.

Notes:

*HTML (Hypertext Markup Language) — s3pik HTM (cranpmapTHBIA  S3BIK,
UCIIOIB3YeMBbIN JJ1s1 co3ianusi cTpaHuly WWW).

**VCR (Video Cassette Recorder) — Bugeomarautodox

¥*MIDI (Musical Instruments Digital Interface) — nudpoBoit wunHTEpdetic
MY3bIKaJIbHBIX WHCTPYMEHTOB (CTaHIAPT COMPSHKEHHS JIEKTPOHHBIX MY3bIKaJbHBIX
WHCTPYMEHTOB C KOMITBIOTEPOM U TIPOTPAMMHBIM 0OECTICUCHHUEM )

COMPREHENSION CHECK

Exercise 1. Answer the questions.

1. What was the crucial event that enabled the Web to be widely used?
2. Why do the scientists use the Web so widely?

3. What services make the Web so user-friendly?

4. What other services, not mentioned in the text, could you describe?
5. Is Web-shopping really attractive or not?
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6. What creative arts can be found today on Web pages?
7. What other arts might be placed on the Web sites in future?
8. Would you prefer to read fiction on a Web site or in a traditional way?

Exercise 2. Arrange the sentences in their logical sequence using phrases: that is
why, so, as a result, after, before, afterwards...

1. Cruise lines have Web pages showing various types of cruises.

2. These pages offer information concerning tours and hotel accommodation as well
as forms of transportation.

3. Planning a vacation becomes now much easier.

4. Many cities sponsor Web pages as well.

5. Many Web sites can help you in planning your travel or give you ideas of places
you should visit.

6. You can learn about restaurants, sightseeing and shopping opportunities.

Exercise 3. Read the text below. Use the word given in capitals at the end of each
line to form a word that fits in the space in the same line. There is an example at
the beginning (0).

NOT A COMPUTER WHIZZ-KID

[ was lazily (0) browsing through the small ads in the local lazy

newspaper when I saw an....(1) for a second-hand advertise
word...(2), so I decided to give them a ring to get process
more...(3). [ have a computer but it doesn’t really inform
have a...(4) enough memory for the project ’'m involved power

in at the moment. In most...(5) nowadays, it is becoming occupy
useful to be “computer-literate” but in my...(6) it has profess
become an absolute...(7). I must admit I do not get necessary
much ...(8) out of sitting in front of a computer screen please
for hours, but I don’t stand much of...(9) promote
without computer skills. So [ made an...(10) to appoint

see my bargain computer the next day.

(advertisement, processor, information, powerful, occupations, profession, necessity,
pleasure, promotion, appointment).

LANGUAGE ACTIVITY

Exercise 1. Translate the following sentences into Russian, paying special attention
to the word “the latter”:

1. New forms of the text provided feedback to customers, the latter being especially
valuable in products ordering.
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2. The software may be used to send the contents of the screen to a speech
synthesizer, and the latter converts the screen contents into spoken words.

3. With e-mail it becomes possible to send information and receive the answer almost
immediately, the latter becomes especially beneficial for business decision-making.

4. The Internet has brought both financial and commercial benefits, the latter being
especially important.

Exercise 2. Choose the correct form of the verb according to the Sequence of
Tenses.

1. I knew that my friends (were waiting, are waiting) for me.

2. Professor said that the law (had been, has been) discovered by the end of the 19™
century.

3. We were sure the new principles of higher education (will be, would be)
proclaimed in our country.

4. The Dean said that the group (had passed, passed) all exams successfully.

5. The mechanical theory of heat states that heat (is, was) a form of energy.

6. The scientist informed the conference that they (have been studying, had been
studying) the phenomenon for several years.

7. He knew that they (had come, came) to Moscow in 1995.

8. I saw he (was, is) very tired as he (has, had) been translating an article for a long
time.

9. It was clear that it (was, is) time to go home.

10. He said he (has, had) written all the letters and asked me to post them.

Exercise 3. Change the following sentences into the Reported Speech.

1. The professor said: “The first transatlantic fiber optic cable was installed in 1988.”
2. He said: “New achievements in fiber optics will take place in a year.”

3. The student says: “I always get on well in studies.”

4. The scientist replied: “The experiment will have been finished by 5 o’clock.”

5. The doctor agreed: “The medical operation was successful due to laser usage.”

6. She affirmed: “I have already read the article about holography.”

7. The tutor asked: “Do you know the chemical formula of this substance?”

8. The inventor said: “In 1971 Dr Dennis Gabor was awarded the Nobel Prize in
Physics for his discovery.”

Exercise 4. Convert the interrogative sentences into the Reported Speech.

a) General Question.

1. My friend asked me: “Have you ever been at the freshmen physics lectures?”

2. The new assistant asked the adviser: “Will you allow me to be present at your
lecture next week?”

3. The laboratory assistant asked the students: “Do you know what kind of work is
going on in our lab?”
b) Special Questions

1. The student asked the Dean: “Who will be responsible for my undergraduate
teaching?”
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2. We asked a second-year student: “Where is professor N delivering lectures?”
3. The secretary asked our group: “What do you know about your regular courses in
thermodynamics, quantum and statistical mechanics?”

Exercise 5. Translate the following sentences paying attention to the tense forms in
the Future Perfect Continuous Tense.

1. I’ll have been writing my test paper for some time when another student is given
his task.

2. By the time you return from your business trip we’ll have been exporting our
products for a year.

3. They will have been discussing the new method for an hour before using it.

4. He will have been thinking it over and over again before making some definite
decision.

5. I’ll have been working on the program for a month by next Friday and I hope to
finish it.

SUPPLEMENTARY TEXTS
TEXT 1
Scan the text and say what computer-integrated manufacturing includes.
COMPUTER-INTEGRATED MANUFACTURING

Since about 1970 there has been a growing trend in manufacturing firms toward
the use of computers to perform many of the functions related to design and
production. The technology associated with this trend is called CAD/CAM, for
computer-aided design and computer-aided manufacturing. Today it is widely
recognized that the scope of computer applications must extend beyond design and
production to include the business functions of the firm. The name given to this more
comprehensive use of computers is computer-integrated manufacturing (CIM).

CAD/CAM is based on the capability of a computer system to process, store, and
display large amounts of data representing part and product specifications. For
mechanical products, the data represent graphic models of the components; foe
electrical products, they represent circuit information; and so forth. CAD/CAM
technology has been applied in many industries, including machined components,
electronic products, and equipment design and fabrication for chemical processing.
CAD/CAM involves not only the automation of the manufacturing operations but
also the automation of elements in the entire design-and-manufacturing procedure.

Computer-aided design (CAD) makes use of computer systems to assist in the
creation modification, analysis, and optimization of a design. The designer, working
with CAD system rather than the traditional drafting board, creates the lines and
surfaces that form the object (product, part, structure, etc.) and stores this model in
the computer database. By invoking the appropriate CAD software, the designer can
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perform various analyses on the object, such as heat transfer calculations. The final
object design is developed as adjustments are made on the basis of these analyses.
Once the design procedure has been completed, the computer-aided design system
can generate the detailed drawings required to make the object.

Computer-aided manufacturing (CAD) involves the use of computer systems to
assist in the planning, control, and management of production operations. This is
accomplished by either direct or indirect connections between the computer and
production operations. In the case of the direct connection, the computer is used to
monitor or control the processes in the factory. Computer process monitoring
involves the collection of data from the factory, the analysis of the data, and the
communication of process-performing results to plant management. These measures
increase the efficiency of plant operations. Computer process control entails the use
of the computer system to execute control actions to operate the plant automatically,
as described above. Indirect connections between the computer system and the
process involve applications in which the computer supports the production
operations without actually monitoring or controlling them. These applications
include planning and management functions that can be performed by the computer
(or by humans working with the computer) more efficiently than by humans alone.
Examples of these functions are planning the step-by-step processes for product, part
programming in numerical control, and scheduling the production operations in the
factory.

Computer-integrated manufacturing includes all the engineering functions of
CAD/CAM and the business functions of the firm as well. These business functions
include order entry, cost accounting, employee time records and payroll, and
customer billing. In an ideal CIM system, computer technology is applied to all the
operational and information-processing functions of the company, from customer
orders through design and production (CAD/CAM) to product shipment and
customer service. The scope of the computer system includes all activities that are
concerned with manufacturing. In many ways, CIM represents the highest level of
automation in manufacturing.

TEXT 2
Part1

Read the text and translate it paying attention to the definition of the term
“computer graphics”.

COMPUTER GRAPHICS

Computer graphics means the use of computers to produce pictorial images. The
images produced can be printed documents or animated motion pictures, but the term
computer graphics refers particularly to images displayed on a monitor. Monitor can
display graphic as well as alphanumeric data. A computer-graphics system basically
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consists of a computer to store and manipulate images, a monitor, various input and
output devices, and a graphics software package-i.e., a program that enables a
computer to process graphic images by means of mathematical language.

A computer displays images on the phosphor-coated surface of a graphics display
screen by means of an electron beam that sweeps the screen many times each second.
Those portions of the screen energized by the beam emit light, and changes in the
intensity of the beam determine their brightness and hue. The brightness of the
resulting image fades quickly, however, and must be continuously “refreshed” by the
beam, typically 85 times per second.

Part 11

Graphics programs enable a user to draw, color, shade, and manipulate an image
on a display screen with the use of a mouse, a pressure-sensitive tablet, or a light pen.
Preexisting images on paper can be scanned into the computer through the use of
scanners, digitizers, pattern-recognition devices, or digital cameras. Frames of images
on videotape also can be entered into a computer. Various output devices have been
developed as well; special programs send digital data from the computer’s memory to
an n imagesetter or film recorder, which records the image sequence on video film.
The computer can also generate hard copy by means of plotters and laser or dot-
matrix printers.

Pictures are stored and processed in a computer’s memory by either of two
methods: raster graphics and vector graphics. Raster-type graphics maintain an image
as a matrix of independently controlled dots, while vector graphics maintain it as a
collection of points, lines, and arcs. Raster graphics are now the dominant computer
graphics technology.

Raster graphics create uniform colored areas and distinct patterns and allow
precise manipulation. Raster graphics emerged in the early 1970s and had largely
displaced vector systems by the ‘90s.

Vector-graphics technology which was developed in the mid-1960s and had been
widely used until it was supplanted by raster graphics. Its application is now largely
restricted to highly linear work in computer-aided design and architectural drafting,
and even this is performed on raster-type screen with the vector-type screens with the
vectors converted into dots.

Computer graphics has found widespread use in printing, product design and
manufacturing, scientific research, and entertainment since 1960s.

Exercise 1. Name the components of a computer-graphics system.

TEXT 3

bo N 11 b2 11

Scan the text, pay attention to the words “however”, “suppose”, “generally” and
their place in the sentence.
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CRYPTOGRAPHY

Cryptography is no longer a military thing that should not be messed with. It is
time to demystify cryptography and make full use of the advantages it provides for
the modern society. In the following text basic terminology and the main methods of
cryptography are presented.

Suppose that someone wants to send a message to a receiver and wants to be sure
that no-one can read the message. However, there is a possibility that someone else
opens the letter or hears the electronic communication. In cryptographic terminology,
the message is called plaintext or cleartext. Encoding the contents of the message in
such a way that hides its contents from outsiders is called encryption. The encrypted
message 1s called the ciphertext. The process of retrieving the plaintext from the
ciphertext is called decryption. Encryption and decryption usually make use of a key,
and the coding method is such that decryption can be performed only by knowing the
proper key.

Cryptography is the art or science of keeping messages secret. Cryptanalysis is the
art of breaking ciphers, i.e. retrieving the plaintext without knowing the proper key.
People who do cryptography are cryptographers, and practitioners of cryptanalysis
are cryptanalysts.

Generally, cryptography deals with all aspects of secure messaging:
authentication, digital signatures, electronic money and other applications.
Cryptology is the branch of mathematics that studies the mathematical foundations of
cryptographic methods.

Exercise 1. Make up your own sentences with the words “however”, “suppose”,
“generally”.
Exercise 2. Choose the words with the root “crypt” and translate them.
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Unit VI

Words and word combinations to be remembered.
erase — cTupaTh, youparb

corrupt — paznaraTb

payload — 3arpy3ka

benign virus — HEONACHBIN BUPYC, MATKHUH 110 JICHCTBUIO
malignant virus — 3JI0Ka4eCTBEHHBIN BUPYC

to inflict — HaHOCUTB yaap

malicious virus — mpeHaMepeHHO 37T00HBIH
intentional — HaMepeHHBIN

viral code — BUpyCHBIN KOJT

to infect files — 3apa3uth Qaiin

template — ma6mon

Exercise 1. Train the pronunciation and translate the international words.
Virus, version, to affect, to implant, specific, symptom, destructive.

Exercise 2. Word-building.

a) Change the following verbs into nouns by means of suffixes.

Model: to infect — infection

to mutate, to affect, to implant, to destruct, to corrupt, o compress.

b) Define parts of speech by their suffixes. Translate the words into Russian.

Virus, viral; describe, description, descriptive; system, systematic, systematically; to
alter, alternation, alternative; to execute, execution, executive, executable; species,
specify, specific, specification; malice, malicious, maliciously.

Exercise 3. Give the Russian equivalents of the following nouns with the suffixes —
man, -ian:

Policeman, watchman, sportsman, chairman, technician, academician, Bulgarian,
Asian.

Exercise 4. Complete the following sentences:
1. A technician is a specialistin ... .

2. A parliamentarian is a member of ... .

3. An academician is a member of ... .

4. We call people who live in Asia ... .

5. We call people who live in Europe ... .

Exercise 5. Give the Russian equivalents of the following adjectives with the suffix
(-able).
Changeable, breakable, controllable, readable, portable, executable.

Exercise 6. Answer the questions:

107



1. What breakable things are there on your table?
2. When is the weather most changeable?

3. Have you got a portable computer?

4. Is your handwriting readable?

5. What day off is desirable for you?

Exercise 7. Paraphrase the word combinations, using adjectives with the suffix —
able.

Model: that can be changed — changeable.

That can be pronounced, that can be understood, that can be broken, that can be
controlled, that can be washed, that can be questioned, that can be executed.

Exercise 8. Match the synonyms.

1 2

1.to alter a) sign

.segment | b) dangerous

. to corrupt | c) strong

. symptom | d) to change

. malicious | e) task

.currently | f) portion

. powerful | g) to destruct

h) to make use of
1) nowadays

NN kW

Exercise 9. Remember the explanations of the terms. Translate the sentences into
Russian.

1. A virus 1s a segment of program code that implants itself to one of your executable
files and spreads systematically from one file to another.

2. A benign virus is one that designed to do no real damage to your computer.

3. A malignant virus is one that attempts to inflict malicious damage to your
computer.

4. The boot sector is the set of instructions your computer uses when it starts up.

5. Boot sector viruses attach themselves to floppy discs and then copy themselves
into boot sector of your hard drive.

TEXT 1
Comprehensive reading
COMPUTER VIRUSES

A virus is a piece of software designed and written adversely 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 to one of
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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: spreads itself from one file to another without your input or knowledge and
implements the symptom or damage planned by the perpetrator®. This could include
erasing a disk, corrupting your programs or just creating havoc** on your computer.
Technically, this is known as the virus payload, which can be benign or malignant.

A benign virus is one that is designed to do no real damage to your computer. A
malignant virus is one that attempts to inflict malicious damage to your computer,
although the damage may not be intentional. There are a significant number of
viruses that cause damage due to poor programming and outright bugs in the viral
code. Some of the more malignant viruses will erase your entire hard disk, or delete
files. Many of the currently known Macintosh viruses are not designed to do any
damage. However, because of bugs (programming errors) within the virus, an
infected system may behave erratically.

Computer viruses don't infect files on write-protected disks and don't infect
documents, except in the case of Word macro viruses, which infect only documents
and templates written in Word 6.0 or higher. They don't infect compressed files
either. However, applications within a compressed file could have been infected
before they were compressed. Viruses also don't infect computer hardware, such as
monitors or computer chips; they only infect software. Finally, viruses don't
necessarily let you know that they are there - even after they do something
destructive.

Nowadays the number of viruses is about 55000. It increases constantly. New
unknown types of viruses appear. To classify them becomes more and more difficult.
In common they can be divided by three basic signs: a place of situating, used
operation system and work algorithms.

There are three groups of file infectors:

Viruses of the first group are called overwriting viruses because they overwrite
their code into infected file erasing contents. But these viruses are primitive and they
can be found very quickly.

The second group is called parasitic or cavity viruses. Infected file is capable of
work fully or partly but contents of last one are changed. Viruses can copy itself into
begin, middle or end of a file.

The third group is called companion viruses. They don't change files. They make
double of infected file so when infected file is being started a double file becomes
managing, it means virus.

Notes:
*perpetrator - mpecTyIHUK
**havoc - omycTollenue

COMPREHENSION CHECK

Exercise 1. Agree or disagree with the following statements.

109



1. A computer virus is designed for altering the way your computer works without
your knowledge.

2. A computer virus is a segment of program code that implants itself to one of your
executable files.

3. Computer viruses don’t have a specific purpose.

4. Viruses infect computer hardware, such as monitors or computer chips.

5. Nowadays number of viruses is about 55000.

6. The number of computer viruses remains constant.

7. To classify computer viruses becomes more and more difficult.

8. New types of unknown viruses appear.

9. Viruses can be divided by three basic signs: a place of situating, used operation
system and work algorithms.

10. Multi-partite viruses infect files and boot sectors.

Exercise 2. Join the following parts, consulting the text.

1. Usually a virus has two distinct | a) erasing a disk, corrupting your programs

functions or creating havoc on your computer.

2. Virus can include b) it spreads itself from one file to another

3. There are a significant number of | without your input or knowledge.

viruses c) on write-protected discs and don’t infect

4. Computer viruses don’t infect files | documents.

5. A malignant virus is one that d) that cause damage due to poor
programming and outright bugs in the viral
code.

e) attempts to inflict malicious damage to
your computer.

Exercise 3. Answer the questions.

1. How many groups of file infectors are viruses divided into?
2. What signs are these groups classified by?

3. What is the third group called?

4. What do viruses of this group make?

Exercise 4. Give the term to the following definitions. Choose the terms from given
in brackets (a malignant virus, a virus, a benign virus).

1. ... a piece of software designed and written to adversely affect your computer.

2. ... is one that attempts to inflict malicious damage to your computer.

3. ... is one that is designed to do no real damage to your computer.
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LANGUAGE ACTIVITY

Exercise 1. Insert prepositions where necessary (of, in, into, by, during).

Firstly viruses can be divided ... resident and nonresident. Resident virus having
come ... operation memory of computer doesn’t infect ... memory. They are capable

. copying when they are started only. We can call any macro virus resident. They

present in memory during the work of the infected application.

Viruses can be visible and invisible. To be invisible means that users and antivirus
programs can’t notice changes ... infected file done ... virus. One ... first invisible
file infectors was FRODO and boot infector - BRAIN.

Exercise 2. Summarize knowledge on the Infinitive. Translate the sentences into
Russian. Point out the Ifinitives.

1. To transform the Net from academic backwaters into the global Web was the aim
Berners-Lee decided to achieve.

2. The text to be translated with a computer shouldn't be too long.

3. His knowledge of the subject was deep enough to encourage the colleagues for
future cooperation.

4. To use the Internet to conduct a real business has become every businessperson's
need.

5. The aim was to have all the nets integrated in one system.

6. To start business a company needs a highly sophisticated computational
equipment.

7. To write computer programs, to work out data to be processed is a very time-
consuming job.

8. The problem is too complicated to be solved on the spot.

Exercise 3. Translate the sentences into Russian. Point out the For + Infinitive
Constructions.

1. Everything has been done for Internet shopping to be of great interest to everyone
involved in commerce.

2. It is already possible to talk to a computer for a speech to be accepted directly
(voice input).

3. For the results to be a success much work is to be done.

4. Almost every family was eager for a PC to be bought and applied to home holding.
5. For the data on every happening to be the freshest the information on the Web is
being constantly updated.

Exercise 4. Translate the sentences into Russian. Point out the Subjective Infinitive
Constructions.

1. The first thousand of the Net enthusiasts proved to be mainly academic and
computer professionals.

2. Even the more sophisticated computational systems are unlikely to substitute the
human brain.

3. CERN and MIT are known to be the first to turn towards Web development.
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4. The Microsoft Corporation is considered to have become the world's biggest PC
software provider.

5. The invention of microchips and new operating systems was expected to enable
smaller and cheaper computers to perform difficult tasks faster.

6. The Web is stated to have created a standard that everybody could - and did -
follow.

Exercise 5. Translate the sentences into Russian. Point out the Objective Infinitive
Constructions.

1. Lady Byron considered computers to be basically stupid although they could seem
clever.

2. We know the first computers to have represented a mass of vacuum tubes,
transistors and integrated circuits.

3. Teachers expect the Centre of Education to provide them with information on
programs for keeping students competitive in science and technology.

4. Businesspeople would like selling to be done anywhere via Web and other Internet
resources.

5. We believe Hollerith to be the second giant after Babbage due to his «tabulating
machine» to have completed the results of the 1890 US Census.

6. People involved in business know several cases of on-line fraud and computer-
based espionage to have been committed.

7. Engineers know the speed of light to be the limiting speed on computers.

8. Do you know the Queen of Great Britain to become the first Head of State to use
the global computer network.

SUPPLEMENTARY TEXTS
TEXT 1

Read the text and answer the question of the title.

WHAT IS A TROJAN HORSE AND WHAT THREAT DOES IT POSE?

Since "Trojan Horses" (or Backdoors) have been in the news just recently, the
term probably sounds familiar to you. But perhaps you're not quite sure what a Trojan
Horse is and what damage it is capable of doing to your system. Trojan Horses, of
which there are now more than one thousand in circulation (including modifications
and variants), are a relatively new and probably the most dangerous strain of viruses
that have appeared in recent times. They also threaten to overwhelm systems that
only run anti-virus applications and firewalls as a means of combating the threat.
Today's Trojans as they are commonly referred to as, have now attained such a
degree of sophistication that they pose a real threat to any user who hasn't taken
adequate precautions to protect their data.
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The name "Trojan Horse" derives itself from a page in Greek history when the

Greeks had lain siege to the fortified city of Troy for over ten years. Their spy, a
Greek called Sinon offered the Trojans 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, burned and laid waste to the city.
In the IT environment, the Trojan 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 burned and like the unfortunate citizens of Troy, may only discover that fact
when it is too late.

These types of viruses were originally designed as a means of self expression by
gifted programmers and did little more than to cause the system to lock up, behave
abnormally in a specific way or perhaps cause loss of data on the user's machine.

TEXT 2
INCREASE YOUR KNOWLEDGE OF COMPUTER VIRUSES

What is a virus?

In 1983, 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 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
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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. Program viruses
that have circulated recently 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 also will become infected. Macro viruses
are widespread because they infect commonly used office applications and spread
between PCs and Macintoshes. Macro viruses include “Concept”, “Melissa”, and
“Have a Nice Day”.

Notes:

*encryption - KOAUPOBaHUE
**mutating - MmyTanus
**rritating — pazapakaroImii

Exercise 1. Say what you have learned about:
a) boot sector viruses

b) program viruses

C) macro viruses

Exercise 2. Compare this subdivision with the subdivision of viruses in the main
text.

TEXT 3
Read the text and answer the questions asked in the text.
YOU CANNOT GET VIRUS FROM

You cannot get a virus from:

eopening an e-mail message. However, you can get a virus from opening a file
attached to an e-mail message.

sreading a Web page. You can get a virus only by downloading and running a
program, usually your Web browser will warn you when you begin to download a
program from the Web.

*downloading a file. Downloading a file will not infect your computer with a virus.
However, installing or opening an infected document or a software program will
infect your computer.

If you think you might have a virus, ask yourself these questions:

1. Are my software programs taking longer to load than they used to?
2. Are my software programs crashing for no apparent reason?

3. Is my computer checking my hard drive often?
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4. Are my files disappearing for no apparent reason?

5. Am I experiencing frequent file corruption?

6. Are items that used to work no longer working (providing you haven't made any
changes to your system)?

7. Have you recently used any floppy disks that were in someone else's computer?

8. Have you recently downloaded and executed any computer programs or games
from the Internet?

9. Have you received e-mail from an unfamiliar source?
10. Have you received e-mail with an attachment?

TEXT 4

Part1
ANTIVIRUS SOFTWARE

Many choices exist for antivirus software, so determining what will work for you
is important. Consider these points when looking at antivirus software:

Does the company have NCSA/ICSA certification? The newest version of a
company's antivirus software should be certified. To receive certification the software
must detect 100 percent of the viruses that are in the "wild" and at least 90 percent of
all other viruses.

* Check with virus testing centers. You can find such centers by searching the
Internet.

* Make sure that you are comfortable with the program you choose because you
will want to access and update the program frequently. Ask at your local computer
store for antivirus software that meets the above standards.

Exercise 1. What point is the most useful for choosing antivirus program. Do you
use antivirus programs?

Part 11
PREVENTING A VIRUS

* 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.
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* 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 computers that have used the disk the more likely that it could 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.

Exercise 1. Read the text and say what form the text is written in:
a) a story
b) recommendations

Exercise 2. What recommendation would you follow?
Topics for discussion.
1. Different terms used for “virus”.

2. The problem of computer viruses.
3. Means of avoiding catching a virus.
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Chapter IV
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Check yourself!
Tests

Chapter I

I. Find Russian equivalents to the following words, terms and expressions.

Example:
a) interact 1. gactuna Answer
b) spread 2. BIMSHUC a4
c) fusion 3. pacmpocTpaHSAThCS b3
d) particle 4. B3aUMOJEHCTBOBAaTh co6
5. KOJIMYECTBO dl1
6. ciusiHHE
a) acceleration 1.  pacuiernieHue
b) at rest 2.  CHWXaTh
c) internal 3.  marepus
d) matter 4. B COCTOSIHUM
e) nuclear TTOKOS
f) fission 5.  yckopeHue
g) shape 6.  siIepHbIN
h) exchange 7.  OCHOBHOU
8.  BHYTPEHHMUH
9. rtemno
10. OTHOCHUTENIBHOCTH
11. obOmen
12.  dopma
a) civil engineering 1. umcciegoBaHue
b) divide 2. NBWKCHHE
c) equipment 3. TPaXIaHCKOE CTPOUTEIHCTBO
d) device 4. pa3nensaTh
€) motion 5. obopynoBaHue
f) store 6. TOCJIEI0BATEIHLHOCTD
g) pure sciences 7. IBUXEHUE
h) research 8. XpaHUTH B MaMATU

9. CHOXHOCTH
10.mpubop
11.1mamna3on
12.TouHBIE HAYKH



I1. Find the synonyms

Example:
1. sample

a) example
b) experience
c) seat

d) book

e) force

Answer
1-a

3. to increase

4. to begin

5. action

6. house

7. combine

a) to convert
b) to inform
c) toenlarge
d) to enrich

a) tomove
b) togoon
c) to start

d) toleave

a) deed
b) basic
c) fusion
d) shape

a) building
b) structure
c) fortification
d) elevator

a) to divide
b) to react

c) to complete
d) to unite

II1. Fill in the gaps with necessary words.

Example:

Electricity and magnetism are ... .
a) the basic subdivisions of physics
b) the basic subdivisions of maths
¢) the basic subdivisions of optics

Answer: 1-a

8. Mass is ... of the object.
a) internal quality
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b) external quality
c) negligible quality

9. ... studies controlled thermonuclear fusion and the exploration of space.
a) Optics
b) Plasma physics
¢) Mechanics

10. An electric ... can be alternative or direct.
a) charge
b) current
c) power

11. Physics deals with ... .
a) fiber optics
b) matter and energy and how they interact
¢) chemical reactions

12. The problems of ... are studied in political economy.
a) demand and supply
b) quality and quantity
¢) increasing and decreasing

13. ... influences the orbits of planets around the Sun.
a) Gravitation
b) Pressure
c) Power supply

IV. Find the suitable completing of the sentences.
Example:
Physics ... with matter and energy and how they interact.
a) dealt
b) deals

c) deal
Answer: 1-b

14. Energy forms ... light, heat, sound, magnetism and electricity.
a) is including
b) include
c¢) includes

15. Atomic physics made it possible to ... to construct his Periodic Table of elements.
a) Einstein
b) Pavlov
c) Mendeleyev
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16. I am sure he will consider the problem ... .
a) by him
b) himself
c) yourself

17. Any total branch of energy ... changed in amount.
a) could be
b) can not be
c) isto be

18. Physics ... to be the most basic of the natural sciences.
a) are considered
b) were considered
c) is considered

19. All waves ... wavelength and frequency.
a) have
b) has
c¢) has had

20. We must ... all necessary conditions for the experiment.
a) to provide
b) provided
c) provide
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Chapter II

1. Find Russian equivalents to the following words, terms and expressions.

Example:
a) procedure
b) force
c) law
d) alteration

a) application
b) current

c) approach

d) ray

e) invisible

f) influence
g) frequent

h) investigation

a) glow

b) contribution
C) property

d) penetrate

e) capacity

f) correlate
g) wave

h) discovery
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HU3MCHCHHUC
3aKOH
BCCJICHHAas
CHJIa
CXKaTb

npoleaypa

S e

Answer
ab
b4
c2
dl

IO IXO0/

TENO

YacThIN

IOJIET
MIPUMEHECHHUE
HCCJIEJOBAHHE
ay4
MIPOHUKATH

9. BIMAHHE
10.HEBUAUMBIN
11.cocTostHue MOKOs
12.ToK

NN =

BOJTHA
OTPOMHBIN
CBETHUTBHCS
BKJIaJT
COOTHOCHTD
pan
MIPOHUKATH
CITOCOOHOCTH
9. BHHUMaHHE
10.oTKkpBITHE
11.openen
12.cBOMCTBO

NN B =



a) create 1. ypaBHeHue

b) vehicle 2. TPaHCIOPTHOE CPEICTBO
C) equation 3. mpu3eMIIAThCS

d) combustion 4. cmydailHbIN

e) surface 5. pa3pabotka

f) chamber 6. TIOBEPXHOCTH

g) target 7. xamepa

h) random 8. 1enb

9. KocMuueckui Kopadib
10.cropanue
11.co3naBaTh

12.Bxnang

I1. Find suitable English equivalents to the following terms and expressions.
Example:
1. yckopenue a) accompany Answer
b) acceleration Ib
¢) acquaintance
d) action

4. otipeneneHue a) definition
b) approach
¢) motion
d) observation

5. YacTHBIN a) seldom
b) frequent
c) significant
d) particular

6. LICHHBI a) possible
b) complete
c) rectilinear
d) valuable

7. IpUMEHEHNE a) adoption
b) equipment
c) application
d) airtight

8. KaueCTBEHHBIN a) quantitative
b) qualitative
¢) quantum
d) quarrelsome
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9. CTONKHOBEHUE a) coincidence
b) content
c) clearance
d) collision

10. pacmupenue a) exposition
b) export
c) extension
d) explosion

II1. Match the antonyms.

Example:
1. special a) stop Answer
2. continue b) unknown l1-e
c) attract 2-a
d) pull
e) ordinary
11.
1. particular a) unite
2. unknown b) decrease
3. artificial c) general
4. automatic d) manned
5. increase e) famous
6. separate f) natural
g) fuel

h) celestial

IV. False or True?
Example:

1. Isaac Newton an English physicist and mathematician was born in a rich family.
1-F

12. Book II presented Newton’s new scientific philosophy.
13. Newton presented his methodology as a set of five rules for scientific reasoning.
14. Every object has a gravitational pull, which is like magnetism.

15. The first law introduces the 1dea of inertia and is often called the law of inertia.
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16. X-ray examination has found application in various kinds of industrial processes.

17. X-rays have no penetrating power because of their short wavelength and high
frequency.

18. The anode or negative electrode consists of a block of metal.
19. Proving Mendeleyev’s predictions, in 1875 the element gallium was discovered.

20. Konstantin Tsiolkovsky was born in 1857 in a family of a Polish forester who had
emigrated to Russia.
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Chapter 111

L.
Example:
1. addition a) Kapkac Answer:
2. rack b) cioxxenue 1-b
3. access C) I0CTYII 2-a
d) Briag 3-c
€) IPHIOKESHUE
1.
a. remote 1. BeIUMTAHKE
b. trial 2. UCTI0JIb30BAaHUE
C. pattern 3. KOJIMYECTBO
d. subtraction 4. TOCTUXKEHUE
e. valid 5. obpazen
f. tool 6. OTHAJICHHBIN
g. amount 7. KJIeTKa
h. sequence 8. HHCTPYMEHT
9. MeToJ cOOpKHU
10. mocinenoBaTeNbHOCTH
11. nercTBUTEIbHBIN
12. TouHBIH
13. mpoba
2.
a. request 1. rHE310 TAaMATH
b. memory socket 2. u3rud
c. reduction 3. OBITh OTBETCTBEHHBIM 32
d. hardware 4. cxema
e. defense 5. anmapatHoe oOecreueHne
f. screen 6. cTaThs
g. to be responsible 7. 5KpaH
h. system busses 8. BBOJIUTH

3.

a. update

b. software
C. customer
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9. cUCTEMHBIE IINHBI
10. cokpaiienue

11. 3ampoc

12. kparkui

13. o6opoHna

1. mokynarens
2. malJIoH
3. DOJIOKKaA



d. template 4. MOIEpHU3UPOBATH
e. software 5. cTuparb
f. distribute 6. 3arpy3Ka
g. render 7. pacpOCTpaAHSITh
h. installation 8. Ipe1oCTaBIATh

9. ynap

10. ycranoBka

11. BUpycHbIl KOZI

12. BuATH

13. mporpammHoOe obecrieueHne

I1. Find suitable Russian equivalents to the following words and collocations.
Example: hardware components

a) KOMIIOHEHTHI TTPOTPAMMBI 1-c

b) gactu cucTeMHoOro 0J10Ka

C) anmapaTHbIE KOMIIOHEHTBI

4. power supply

a) MMTaHUE Ha BBOJIE
b) UCTOYHUK MUTAHUS
C) MUTAaHUE HA BBIXOJIC

5. floppy disc

a) KECTKUU TUCK

b) rubkuii quck

C) 3aMOJIHEHHBINA JTUCK

6. keyboard

a) KJ1aBUaTypa

b) axpan

C) 2JIEKTPOHHOE YCTPONUCTBO

7. defensive industry

a) TpakJIaHCKOE CTPOMTEIHCTBO
b) BoeHHas! IPOMBIIUICHHOCTh
¢) 00OpOHHAs TPOMBIIIJIEHHOCTh

8. feedback

a) COOTBETCTBUE
b) 3aMKHYyTas 1enb
c) oOpaTHast CBSI3b

9. extension
a) pacuupeHue
b) yBenuueHue
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C) pa3BETBIICHUE

10. data processing tools

a) THCTPYMEHTHI 111 00pabOTKHU JaHHBIX
b) MHCTPYMEHTHI 1JI pacrieyaTku JaHHbIX
C) MHCTPYMEHTHI /ISl XpaHEHUsI JaHHBIX

II1. Match the synonyms.

Example:
1. future a. capability Answer:
2. ability b. multiply I-e
3. start c. begin 2-a
d. calculate 3-c
e. characteristic
11.
1. valuable a. demand
2. permit b. investigator
3. remote c. keep
4. display d. important
5. require ¢. submit
6. explorer f. show
7. contain g. distant
h. dick on
1. employ
j. allow

IV. What is each component responsible for?
Example:

A floppy dick drive is used ... . l1-a
a) for storing information into a floppy disc

b) for processing information

¢) for recording information

12. Power supply is responsible for ... .

a) converting graphics and text into the monitor

b) storing data, instruction and information

¢) converting standard household power into a form that computer can use

13. Monitor is a device responsible for ... .

a) conveying information to the user

b) loading data and instructions into a computer
c) using special keys for instructions
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14. A mouse is responsible for ... .

a) displaying texts

b) control of the movement of a symbol on the screen
c¢) long-term storage of data

V. Join the following parts according to the read texts.
15. 1. Virus can include ... .

2. Computer viruses don’t inflect files... .

. A history of computers starts about ... .

. Space technology would be almost unthinkable ....

. Memory is a temporary storage place ....

. Internet is the largest ....

N D =~ W

.300 B.C.

. erasing a disk corrupting your program, etc.
. communication network in the world.

d. on written-protected disks.

e. articles are absolutely exclusive.

f. without the power of computer.

g. adherent to traditional forms of art.

h. for data, instructions, and information.

o o

128



Dictionary

A

accept v IpuHUMATH

accident » aBapus

accompany v COpOBOXIaTh

accurate g TOYHbBIN

actline v BbICIISITh, BBIYEPUUBATD

advance v BBIABUTATH (udero, meoputo)

advanced a nepenoBoi

advancement n IBI>XEHUE BIIEpe]l

advantage »n npenMyIeCcTBO

advertisement » 00bsBIeHUE, peKIlamMa

advice n coer

advise v coBeTOBaTh

aeronautics # BO3yXOIlJIaBaHUE

affect v BAIMATH Ha 4TO-II.

after prp, cj, adv nocne

again adv cHOBa

against prp npoTUB

age 1 BO3pacT

ago adv ToMy Hazajn

agree v COTJamarhCcs

ahead of time 3apanee

aid v momoratb; 7 TOMOIIIb

aim v HampaBJIATh, HALIENIUBATh(Cs); 1 11eNb; to be aimed at nmpenHa3HayaThCS A7 YETO-I1.

air n Bo3myx, artmocdepa; ~ breather Bo3gymIHO-peakTHBHBIA JBUTAaTens; ~ drag
a’pOAMHAMUYECKOE CONIPOTUBIICHHUE

aircraft =airplane »n camouner, asporan; ~ construction (design) camonerocTpoeHue

airship » Bo3nymHbIil Kopadib

alike adj moxoxwuii; oquHAKOBBIN; adv TOJOOHBIM 00pa30M; OJIMHAKOBO

all adj, pron Beco, Bce, Bes, BcE; ~ kinds of= ~ sorts of cambie pasHOOOpa3Hbie; ~ over the world
BO BCEM MHUpPE

allow v no3BosATh, pazpeniaTh

alloy » cruiaB

almost adv noutu

alone adv onuH; TOJIBKO

already adv yxe

also adv Toxe

alternative adj npyroii (npu evi6ope); pa3Hblii; n BBIOOD

alternation » u3MeHeHue

although ¢j xors

aluminium » amoMuHMI

a.m.=ante meridiem Bpems ot 12 Houu 10 12 1HA (OO AHN)

amazing a BIeyYaTIsoMUn

among prp cpenu

amount 7 KOJIUYECTBO

amper n ammnep

analogue 7n ananor

analyse v paccmaTpuBaTth

analysis » ananu3
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anniversary n Tof0BILIMHA

announce v 00bSBIATh

announcement 7 00bsIBICHNE

another a npyrou

anticipate v npeaBuieTh

apart adv Ha pacCTOSHUU; OTJEIBHO

apparatus » anmnapar, npu0op, yCTpoHCTBO

appear v NosIBIIATbCS, Ka3aTbes;, ~ useful okazatbcs mone3HbIM

appearance 7 NOSIBJICHUE, HAPY>KHOCTb, BHEILIHUHN BUJ

appliance n ycTpoicTBO, prcnocoOIeHme

application » npuMeHeHue; 3asBICHNE

applied a npuknagHoii

apply v npUMeHATb, UCTIOIb30BaTh

appoint v Ha3HAYATh (Ha 00JIIHCHOCMD)

appreciate v oreHuBaTth; to be highly ~ed noayuuTs BEICOKYIO OLIEHKY

approach v noaxoauts, npubmmkath(cs) (k); n TIpUOIKEHNE

appropriate a COOTBETCTBYIOITUH, MOIXO SN

approve v o100paTh; to be ~d noxyuuts og00peHue

approximate ¢ npuOIM3HTENLHBIN; ~ calculations mpuOIMKEHHBIC BEIYUCIICHHS

architect n apxurexkTop

arise (arose, arisen) v BO3SHUKAaTh

arm n pyka

army n apMus

around adv, prp BoKkpyr

arrange v yCTaHaBIIMBaTh, yCTpauBaTh, pacroiaraTh

arrangement 7 yCTpOWCTBO, PacroiIOKeHHE

arrive (at, in) v npuOsIBaTh, pue3xath; ~ at the conclusion npuiiT kK BEIBOIY

artificial a uckyccTBeHHbIi

as ¢j Tak Kak, Kak, 110 Mepe TOT0 Kak; B TO BpeMs KakK, KOT/a, B KauecTBe (4ero-j., Koro-i.); ~ a
consequence B pe3yJIbTaTe; Kak pe3ynbrar; ~ early ~ eme (dasno, o spemenu); ~ far back ~
emie
(0asro no epemenu); as follows cnenyromum oopaszom; ~ if kak ecnu Ob1; ~ long ~ oka (no
gpemenu); ~ much ~ possible xkak MoxxHo Gosbiie; ~ a result B pesyibrare; ~ a rule kak
MIPaBUIIO;
~ $00N ~ KaK TOJBbKO; ~ soon ~ possible kak MoxHO ckopee; ~ though kak ecnu Obl; ~ time
went on 10 Mepe TOro Kak 110 BpeMsi; ¢ TeYeHHEM BpPEMEHH; ~ to uTo Kacaetcs; ~ well Takxe,
a takke: well ~ Tak ke Kak.

ask v cnpammBate; npocuts; ~ for (smth.) npocuts uto-u.

aspect 7 BU, 0COOEHHOCTh; aCIIEKT

assemble v cobupats

assist v momorarb

associate a: to be ~ with ObITh CBSI3aHHBIM C YeM-II.

assume Vv J0ITyCKaTh, [10J1araTh, IPUHUMATh

astronomer 7 acTpOHOM

at prp y, 0KoJ0, BO, Ha; ~ last HakoHe1; ~ least o kpaitHell (MeHbIlEH) Mepe; ~ one time or

another B TO WM HHOE BpeMs

atmosphere n atmocdepa

atom n aToM

attach v npukpersTs, NpUCOEAUHATD

attain v 10CcTUraTh; MOJIy4aTh

attempt 7 IIOIBITKA

attend v mocemarsn
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attention » BHUMaHMe

attitude »n otHomeHue (x yemy-i.)

attract v npuTsAruBarth; ~ attention npuBiekaTh BHUMaHHE
author » aBTop

automatic ¢ aBTOMaTHYECKU

available a cymecTByOmMiA, HATUYHBINA; TOCTYTTHBIN
average a CpeIHUHN; IPUOITM3UTEILHBIN

aviation »n aBuanys; g aBUAIMOHHBIN

avoid v nzberartb

award » Harpazaa; v Harpaxnaars; to be ~ed nony4uuTs Harpagy
away (from) adv nanexo oT; B CTOPOHE OT; B CTOPOHY OT
axis n (p/ axes) ocb (ceomemp.)

back adv o6patHo, Ha3ax; v moanepKUBaTh

base n ocHOBaHuE; v OCHOBBIBATH; t0 be ~d (0n) OCHOBHIBATHCS HA YEM-II.

basis n ocHoBa, 0a3a

beam » s1y4, my4ok Jryuen

because ¢j Tak kak, noromy 4To; ~ of prp BciencTeue, U3-3a

become (became, become) v cTaHOBUTHCS

before adv Briepenu; panbliie; prp niepen; 10; ¢j IPExKIe YemM

begin (began, begun) v HaunHatbcs; to ~ with mpexxe Bcero, Bo-epBbIX, CHavaa

behaviour » nosenenue

behind adv c3anu; nocne; prp 3a, czaau

believe v BepuTh, nosiaraTe, CYMTATH

belong v npuHaexaTh, OTHOCUTHCS K YEMY-II.

below adv Hixe, BHU3Y; prp MO

bend (bent, bent) v rHyTh, H3rudaTH(CsI)

benefit » nonp3a, BeIroga, 011aro

besides adv momumo, kpome; prp Kpome

beyond prp. 3a npenenamu, BHE

binary a nBoiinoi, nBonunslii; ~ alloy nBoitHoi (OuHapHBIN) crutaB; ~ digit TBoMYHOE YKCIIO0

bind (bound, bound) v npukpemiATh, IpUCOEANHATD, IPUBSI3bIBATD

bit n kycouek, 4acThb

blank a mycToii, cBOOOAHBII; 72 TPOMYCK; ~ space MyCcToe (HEe3arOJIHEHHOE) MECTO

blow (blew, blown) v nyTb; n yaap

board n 60pt (xopabs); coBet, mpaBieHue; ata; mother~ marepuHckas miata

body 7 Teno; KopIryc; HHCTUTYT (YUpEKICHUE)

bomb n 6om0ba; v GombaparpoBaTh

bone n xocTh

border »n rpanuna; ~ line rpanuna, norpaHn4Has 30Ha

born: to be ~ poautscs

botany n 6oranuka

bother v 6eciokouTh, MPUIMHATE OECIIOKOMCTBO

boundless a 6e3rpannyHbIit

brain n mo3r

branch n BeTBb, OTpacib; v: ~ out OTBETBISATHCS; pa3BUBATHCS (8 Opy2oM HANPABIEHUN)

break (broke, broken) v nomate, pa3pymars; ~ a machine somars mamuny; ~ a rule Hapymarb
IIpaBWJIo; ~ out pazpasutscs (o otine)

bridge n mocT
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brief a kpaTkuit

bright a spxwuii, Onecramuit

bring (brought, brought) v npunocuts, npuBoAUTH, NMPUBO3UTH; ~ about BbI3BIBATH (Kakoe-1.
sa6nenue); ~ in BBOIUTD; ~ t0 TOBOJUTH 10

build (built, built) v ctpouts; ~ up nocTpouTs, Co31aTh, COCTABUTH

bulky a rpomo3nkuii

burn (burnt uim burned) v ropets, cxxurath; ~ out= ~ up croparb; ~t gas oTpabOTaHHBIN ra3

bus » muHa, kaHam

but adv Bcero nuib; prp KpoMe; ¢j HO, a, OTHAKO

button »n KHOIKa

buy (bought, bought) v nogkynate

by prp oxono, y, Bo3ne; Kk (onpederennomy epemeru), 1o (onpedenrennozo epemeru); ~ all means
ao0biMu (Bcemu) crocobamu; ~ day (night) nHem (Houbl0); ~ means of mpu nomouwy,
MOCPEICTBOM YETro-JI.; ~ NOW K HacToseMy BpeMeHu; ~ the beginning of x Hauany; ~ the end
of x koHiy; ~ the middle of k cepenune; ~ that time k Tomy Bpemenu; ~ the time x Tomy
BPEMEHH, KaK; ~ the way Mex 1y pouuM, KCTaTH

C

cable »n kaGenp

calcium » xanprm

calculate v cuutars, noncuntsiBath; calculating machine cuetnas mammna

calculation » BbruMCIIEHHE, TIOJCYET, pACUET

call v Ha3bIBaTh; ~ one’s attention (to) nmpusiekars (0OpalaTh) Ybe-i1. BHUMaHUE Ha 4yTo-1.; ~ for
TpeOOBaTh

candle n ceeua

capable a criocoOHbIH; to be ~ ObITh B COCTOSIHUM

capacity 7 Ipou3BOAUTEIBHOCTD; MOITHOCTh; CIIOCOOHOCTD

capital n ctonuna

car 7 aBTOMOOUITh

carbon n yriepon

career 7 Kapbepa

card n kapTouka

cardboard »n kapToOH; a KapTOHHBIN

care n 3a00Ta; v 3a00TUTHLCH; to take ~ 3a00THTHCS

careful ¢ TmaTenbHBIN, BHUMATEIbHBINA, OCTOPOKHBIN

carefully adv TmarensHO

carry v BO3UTb, HOCUTh, TIEPEBO3UTH; ~ OUt IPOBOIUTH, BRITIOIHATH PAbOTY (IKCIIEPUMEHT)

case 7 ciry4aii; cyaeoHoe neno; in the ~ of B cirydae

cast (cast) v Opocatb, 0TOpachIBaTh (meHs)

catch (caught) v 10BUTH, 3aXBaThIBATH

cathode n xaron; a kaTonHBIN; ~-ray tube kaToqHO-IIy4eBas Jamia

cause 7 JIeJlo, IPUUKHA; V BBI3BIBATH (Kakoe-J. s6neHue)

celestial a HeGecHbrif; ~ body HeOecHOe Teno; ~ mechanics HeOecHast MexaHHUKa

cell #» ranpBaHUYECKUI AIIEMEHT; AKKYMYJISITOP; KIETKA

centigrade a cTorpaycHbIi, pa3eIeHHbII Ha CTO IPayCcoB

central a ueHTpaNbHBINA

centre 7 LEHTP

century n CTOJIETUE; BEK

certain a HEKOTODBIH; omnpenesieHHbIH; to be ~ ObITH YBepeHHBIM; in ~ respects B HEKOTOPOM
CMBbICIIEe (OTHOIIICHUH)
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certainly adv xoHeuHO

chain » ens

chair n xadenpa (6 yuebrnom 3asedenuu)

chamber n xamepa

change » u3smMeHeHue, nepeMeHa; v MEHSTh(CA)

character n 3Hak, OykBa, XapakTep

charge n 3apsz, TorMBHas cMech (8 dgueamerne)

check up v npoBepsTh; n nposepka

chemical @ xumuueckuii;, n XUMHUYECKUH 3JEMEHT, XUMMKaJIUN; ~ engineering XUMHUYECKOE
MalIMHOCTPOEHUE

chemist n xumuk

chemistry n xumus

chief » HaganpHUK; g TIABHBIN

child n pebenok

choice 7 Br1OOp

choose (chose, chosen) v BIOupath

chromium » xpom

circle n Kpyr, KOJbI10, KPY>KOK

circuit » anekrpuyeckas 1enb

circumference n OKpyXHOCTb

civil a rpaxxnanckuii; ~ engineer nHXeHEpP-CTPOUTEND; ~ engineering rpakJaHCKOE CTPOUTEIHCTBO

claim v npeTeH10BaTh; 3asABIATH

classify v knmaccupunuponaTth

clear a scHbIN, TOHATHBIHN

close v 3akpbeIBaTh(Cs); a OTU3KHIA, TPUCTATHHBIN

closely adv TecHo, BIIIOTHYIO;, MPHUCTAIBHO, BHUMATENbHO (Habmwooams), ~ related TecHo
CBSI3aHHBIN

closing day (month) mocinenauii neHp (Mecsi)

clothes n p/ onexna

coat v IOKPBIBaTh (KpAcCKoll U T.I1.); 1 TIOKPBITHE, CIION

code 7 KOJI; v KOIMPOBATh

coincide v coBnagarts

cold » xomo; a X0I0aHBIN

collect v cobuparp

combine v coenMHATh; coueTaTh; 00beaHHATE; ~d With B coueTanuu ¢

combustion » cropanue

combustible agent roprouee BeriecTBo

come (came, come) v npuxoauTh; ~ back Bo3Bpamarecsa; ~ in Bxoauts; ~ though nmpoxoguts
CKBO3b; INPOHMKATh; ~ to a conclusion mnpuiitu k 3aximtoueHuto; ~ to light nosBurtsbcs,
BBISIBUTKCS; ~ true OCyIIeCTBUTHCA

comet n xomera

commercial ¢ KoMmMepYeCcKHil; MPOMBIIUICHHBIN

common a OOBIYHBII; BCEOOIHIt; 00IIETTPHUHATHIN

communicate (with) v cooOmaTecs; nep>xath CBsI3b

communication » cBsI3b, COOOIIIEHNE

comparatively adv cpaBHUTEIBHO

compare v CpaBHHUBaTh; as ~d t0 0 CpaBHEHHUIO C

compartment » OTJeICHNUE; OTCEK; KaOnHa

compatibility » coBmecTumocTh

compile v cocTaBisaTh

complete v 3aBepiaTh(csi), 3aKkaHYUBATH(CA); a MOJTHBIN, 3aKOHYEHHBII; TOTOBBIN; a ~ piece 1eJ0e,
rOTOBOE
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completely adv nmonHocThI0, IETUKOM

complex a CIIOXHbBIN

complicated a ciioxHBII

component 7 4aCTh, KOMIIOHEHT (Mauiunbl, ycmpoticmaa); ~ parts COCTaBHbIC YacTH

compose v cocTaBisATh; to be ~d of cocTosTh (U3)

composite a COCTaBHOM, CII0KHBIN

composition n cocTaB, CMeCh; COUNHEHHE

comprehend v nonnmare

compress v COKUMaTh

comprise v BKIII0YaTh B ce0s1; COCTOATH (U3)

compulsory a o0s3aTebHBIN

computation » nmoacyer

computing device cueTHO-pelaroIIee yCTpOrHCTBO; ~ machine BrruncauTeIbHAS MalTUHA

concept 7 KOHIIETIHS, TTOHATHE

conclusion » 3axitoueHue

condition n ycinoBue, COCTOsSIHUE

conductivity » mpoBoIUMOCTb

confirm v nmoaTBepK1aTh, yTBEPKIATh

confront v to be ~ed with crankuBatecs ¢ uem-i.

connect 7 cCOeIMHATD; ~ing rod maryH

consequence # cieacTBue; in ~ of B pe3ybTare, BCieICTBHE

consequently adv cnenoBaTenbHO

conservation 7 coxpaHeHue

consider v cunuTaTh; monaraTh, pacCMaTpUBaTh, yYUTHIBATh

considerable g 3HauNTENBHBIN

consideration » pacuer; in ~ of mpuHuMas Bo BHUMaHue; take into ~ npuHUMaTh BO BHUMAaHHUE,
y4ecTb (6 pacueme)

consist (of) v cocTosaTs U3; 3aKI04YaThCd B YEM-]I.

constant g MOCTOSHHBIN

construct v CTpOUTE; KOHCTPYUPOBAThH

consumer 7 MoTpeduTeNb

contain v coaepxaTb

contemporary a COBpeMEHHBIN

content n coiep)kaHNe; KOJIMYECTBO; energy ~ KOJIMYECTBO SHEPTUU

continue v poJoKaTh

continuous @ HENPUBBIYHBIN; HEPEPHIBHBIN

contrary (to) adv B IpOTHUBOIOJIOKHOCTH, B OTIINYHE OT; on the ~ B MPOTUBOMOIIOKHOCTH

controversial adj. npoTuBOpeUNBHIT

contribute v BHOCUTH (6K7a0 6 HaYKY); NaBaTh

contribution » Bkazn

control v ynipaBiATh, peryJIupoBath; 7 YIpaBiIcHHUE; ~ engineering TEXHUKA yNpaBJIeHUs; ~ section
(unit) ynpapistoiee ycTpoicTBO

convenient @ y100HBIH

convert v mpeo0pa3oBbIBaTh, IPEBpaIlaTh

convey v IepenpasisiTh, JOCTABIATh

cool v oxtaxxaath; @ MPOXJIaHBINA

coordinate v KOOpJUHUPOBATh, CBSI3bIBATh

copper n Meab

corner n yroi; ~ stone KpacyroyibHblli KAMEHb

correct v UCIIPaBIIATD; a MPABUIbHBIN

correlate v coorHOCUTB(Cs1)

correspond v COOTBETCTBOBATb
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cost (cost) v CTOUTH; n CTOUMOCTD, IIeHA

council » coBet

country z cTpaHa

course 7 TeUYEHUE, X0, Kypc (Hayk); ~ of lectures xypc nekiuii; in the ~ of B xone
Yero-Ji.

cover v MOKpbIBaTh, OXBAaTUTb; IPOUTH (npocpammy); ~ the course of npoiitu Kypc

create v co3gaBaTh, TBOPUTh

creative a TBopueckuii; ~ly minded TBOpUYECKH MBICIISIIHIA

Cross v repeceKaTh, IepexoauTh; ~-section nonepeyHoe ceueHme

crucial pemaronmit

crude a HeoOpaOOTaHHBIH, TPyObIit

crystal n xpucramn

culminate v 3aBepmarscst

culture n xyneTypa

currency BajoTa

current 7 TOK (97.); @ COBpEMEHHBIN

curriculum (p/ curricula) » yue6Hast nporpamma

curtain 7z mwTopa, 3aHaBecC

curvature n KpUBU3HA, U3rHO

cycle n nuki

cylinder » nunusap

daily a exxeqHeBHBIN; adv eXXeTHEBHO

damage n noBpexaeHHE

danger n onacHOCTb

dangerous a onacHbIi

dark a TemHBbIi; adv TEMHO

darken v 3aTeMHSATh; ~ed 3aTeMHEHHBIM

data n, p/ nanusie (oT datum)

date back v otHOCUTKCS (K onpedenenHotl snoxe)
deal (dealt) v (with) umeTs nemo ¢

dean n gekan

death n cmepTh

decade n necsitunetue

decide v pemath

declare v 3aB1Th, OOBSABIATH

decline v oTKIIOHUTH (npednodicerue)

decrease v ymeHbIIaTh(Cs1); # YMEHbILIEHUE
defect n nedext, HEMOCTATOK

defend » 3amumaTs(cs)

define v onpeaensaTe, 1aBaTh ONpeCICHUE, YCTAaHABIUBATh
definite a onpeneneHHbINA, TOUHBIN, OTYETIUBBINA
definition » onpexnenenue

degree n crerneHb; to get a ~ MOTYYUTh YUYEHYIO CTETICHD

..., B IIponecce

deliver v npenctaBnsaTe (omuem); TOCTaBIATh; ~ a lecture mpounTaTh JEKIHIO; ~ a report caenarh

JOKJIa
delve v xonate, yriayOnsaTecs

demand v Tpe6oBaTh; n TpeboBaHME
demonstrate v 1eMOHCTpHUPOBaTh, TOKA3bIBATH
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demystify nemucruduumponarsb

dense a MIIOTHBIN; HACHIIIICHHBIH; ~ air MIIOTHBIE CIIOM aTMOC(EPHI

depend (on, upon) v 3aBuceTsb (0T)

depth »n ry6una

derive v ycraHaBnuBaTh (BBIBOAUTH) 3aKOH (IIPOUCXOKIEHUE)

descend v onyckarbcs

describe v onuceiBaTh, N1300paxaTh, XapaKTepU30BaTh, Ha3bIBATh; to be ~ed as Ha3bIBaTHCA

description » onucanue, 0003Ha4YE€HUE; BU, TUII

design v KOHCTPYHpPOBAaTh; MPOEKTUPOBATH; MPEIHA3HAYATD; /1 IPOEKT; IUIaH; payeT; KOHCTPYKIINS;
ICKU3

desire v xxenaTh; ~ed JKellaTCILHBIN, )KEIAEMbII; 71 JKEJTaHUE

desk » mapra; myJbT; CTON yIpaBlIeHUs; ~ type HaACTOJIbHBII

despite prp HECMOTpS HA, BOTIPEKHU

detail » mogpo6HOCTH; a ~ed MOAPOOHBII

determination » onpenenenue

determine v onpenensaTh, yCTaHABIUBATD

develop v pa3BuBaTh, pa3pabaTeIBaTh; CO3/1aBaTh; MPOSBIATE (homo)

deviation n OTKJIOHEHME, IeBHALIUS

device n ycTpoiicTBO, MEXaHU3M, PUOOP

devise v n300perats, NpUIyMbIBaTh

devote v mocssiaTe; ~ one’s attention (to) yiensiTe BHUMaHUE

diagram »n quarpamma

diameter n nuamerp

dictionary » cinoBapb

die » ymupars

differ v ormuyatscs (oT)

difference » otnuuue, pazHuna

different a paznuunsiii, Apyroii; to be ~ from otauvarscs oT; to be of ~ composition uMeTh MHOM
(mpyroii) cocraB

difficult a TpyaubIi

digital a tudposoit

direct v pyKoBOAWTh, HANIPABIIATh; @ MPSAMOM, HEMIOCPECTBEHHBIN; in ~ consequence Kak MpsMOe
CIIEJICTBUE

direction » HanpaBJieHHE

disability » HecmocoOHOCTH

disadvantage n HenoCTaTOK

disappear v ucuesatb

discover v oTKpbIBaTh, OOHAPYKHUBATH

discuss v o0cyxnatpb

discussion n o6cyxneHue

display v mokasbIBaTh, pOSIBIATH (4y6cmaa, colicmed, CnocoOHOCM)

disposal n pacnopsxkeHne

dissimilarity » HecxoacTBo, paznuuune

distance n paccrosiaue; a long ~ ahead nanexo Brepean, Ha OOJIBIIIOE PACCTOSTHUE BIIEPE]]

distant a otaenbHbI; ~ controlled= remote controlled ¢ ArcTaHIMOHHBIM YIIpaBICHUEM

distinct ¢ oTYETIMBBIN, IPKO BHIPAKEHHBIN

distribute v pacnpenenste, pa3meniath

district n paiton

divide v nenutb

division » nemenue

double v yaBanBath; a 1BOMHOU

doubt n comHeHue
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down adv BHU3

dozen n nroxuHa

draw (drew, drawn) v uepTuth; ~ back oTnepHyTh , OTTAHYTb, OTOJABUHYTbH (Ha3a.)

drawing n yepueHue

dream » meura; v (dreamt or dreamed) meuTtaTh

drive (drove, driven) v e3muth (Ha aémomobune); TPUBOIUTH B JIBIKEHUE; ~ a car BOJUTH
aBTOMOOWIIb; 1 TIoe31IKa (Ha asmomoobuie)

drop v 6pocatsh, ocTaBisATh; ~ the idea nepecraTs 1ymMaTh, OTKa3aThCA OT MBICIIH; 71 KATUIS

drug n nekapcTBO

due to prp uz-3a, 6maronapsi, BcneAcTre; to be ~ SBAATHCSA PEe3yIbTATOM YEro-JI.; HAPABISATHCS
KyZJa-J.

during prp B TeueHue, BO BpeMms

duty n gonr

E

each a, pron kaxnplii; ~ of Kax bl U3; ~ one Kaxabli; ~ other npyr apyra; ~ time kaxaslii pas; ~
year KaXJblid roJ, €5KEr0JHO

early a pannmii; adv pano; ~ in 19... B Hauane 19...; as ~ as erie (Tak JaBHO, KaK)

earn v 3apabaTbIBaTh

earth n 3emus

easily adv nerxo

easy a JerKkuii; adv nerko

economical @ 5xoHOMUYHBIH; ~ly adVv SKOHOMUYHO

economy 7 YKOHOMHUS

edge n xpoMKa, Kpau

educate v oOydarp, naBaTh oOpa3oBaHHWE, BOCHUTHIBaTh; ~d oOpa3zoBaHHbIN; to be ~d umersh
oOpa3oBaHue, ObITh 00Pa30BaHHBIM

education n o6pa3oBanue

effect » peiictBue, BiMsIHUE, BO3ICICTBUE; IMOCIEACTBUS, pE3YyJbTaT; Vv BO3JEHCTBOBATD,
OCYUIECTBIISAThH

efficiency » k.11.1., IpOM3BOJUTENBHOCTD

effort n ycunue

elastic a ynpyruit

elect v BeIOMpaTh, N30MpaTh

electric a anexTpuueckuii; ~ conductivity 371€eKTpOIPOBOIHOCTD; ~ current 3J€KTPUUECKUNA TOK

electricity »n snexkTpuuecTBO; ~ generation station >JIeKTpOCTaHIIUS

eliminate v yCcTpaHsATh, HCKJIIOYATh; TUKBUAUPOBATH

ellipse » smurc, oBan

elliptical g oBanpHBIN, AIIUNTUYECKUN

else adv eme

emerge v BOSHUKATh, OSIBISATHCS, UCXOJIUTh

eminent ¢ BLITAIONIUIICS

emit v UCITyCKaThb, U3JIy4YaTh, BBIICTATh

emphasis » ynapenue, akiieHT

empire n UMIepus

employ v ucnonbs3oBath, ynoTpedyiaTh, IPUMEHSAThH

empty a mycroi

enable v moMmoraTh, JaBaTh BO3MOXHOCTB

enclose v BkiaabIBaTh (6 nucbMo U T.11.); IOMEILIATh; 3aKII0YATh (6HYMpPb Ye2o-I1.)

encryption KogupoBaHue
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end v KOHUaTh, KOHYAThCS; /1 KOHEI

endow v ~ with HanensaTs, o0ecneynBaTh

enforce v ycunmBath; NpuHYX1aTh

engage v 3aHUMAaTh; 3aleTUISTh

engine n ABUrareib, MOTop; ~ cylinder muMHap ABUTaTENsA

engineering 7 TEXHUKA; CTPOUTEILHOE JI€JI0; MATMHOCTPOEHUE; KOHCTPYUPOBAHHE

enlarge v yBenuuuBath(cs), paciIupsaTh(cst)

€normous a OrpOMHBIN, KOJIOCCAJIbHBIN

enough adv nocratouHo, TOBOJIBHO

ensure v o0ecre4nBaTh, rapaHTUPOBATh

enter v BXOJIUTh; TIOCTYTATh (8 yueOHoe 3asedeniie)

enterprise » npeanpusITHE

entire a Bech, ICIbIHI, ITOTHBINA

environment » cpena

equal a paBHBII, OIMHAKOBBIN

equation » ypaBHEHUE

equip v 000pyI0BaTh, OCHAIIATH

equipment n o6opynoBaHue

equivalent » SKBUBaJNIEHT; a paBHOLICHHBII

erratically adv neycroitunso

error n omuoKa; 3a0IyKaeHue

escape v BBIXOJUTh; BBIPHIBATHCS; YCKOINIb3aTh; 1aBaTh YTEUKY

especially adv ocobenHo, crienuanbHO

essential ¢ 0CHOBHOI, CyIIECTBEHHBII

establish v ycranaBiuBathb, yupexnaTh, OCHOBBIBATh

esteem v OlIEHUBATh, CYUUTATh, YTUTh

estimate v onpeensiTh, OLIEHUBATh

etc. (cokp. nam. et cetera) = and so on u Tak janee

evaluate v olleHUBaTh; ONIPEIETATH

even adv naxe

event 7 coObITHE; CITydait

ever adv xorga-nubo, KOrga-HUOYb; ~ increasing HeNpepbIBHO (TIOCTOSIHHO) BO3PACTAIOIIUI; ~
moving NMOCTOSIHHO ABUXKYIIIUUCS

every a Kaxnelil; everybody=every one Bce; everyone else Bce ocrtanbHble; everyday life
IIOBCEIHEBHAS KU3HB; everything else Bce ocTanbHOE

everywhere adv Be3ne, moscroy

evidence 7 okazaHusi, CBUACTEIbCTBO; I0KA3aTEIbCTBO; MPU3HAK

exact g TOYHBIN

examine v ocMaTpuBaTh, IPOBEPATH

example n npumep; for ~ Hanpumep

excellent @ OTIMYHBIN; TPEBOCXOIHBIN

except prp 3a UCKJIIOYeHHEM, HcKItouas; ~ for 3a uckmouenuem; ~ that 3a uckmoyenuem (He
CYMTasi) TOro, 4YTo

exceed v mpeB30MTH

excess 7 U30BITOK, U3JIUIICK;, d JTUITHAN

exchange n oomeH

executable BbINOIHSIEMBII

exercise 7 ynpaxHeHUE

exhaust # BBIXJION; @ BBIXJIONHOMN; ~ gas BBIXJIOMHOM ra3 (ompabomanmwiii); ~ velocity ckopocTb
MIPH BBIXOJIE U3 TUIOTHBIX CJIOEB aTMOCHEPHI

exhaustive ucueprnbIBarOmINiA

exhibition » BeicTaBka
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exist v CyIecTBoBaTth

existence 7 CyleCTBOBaHHE

expand v paciupsTh(cs)

expect v 0)KUAaTh; IPEAIIOIaraTh

experience 7 omnbIT; ~d @ ONBITHBINA

experiment 7 OIIBIT, SKCIIEPUMEHT; V JEJIATh OIBITHI, KCIIEPUMEHTUPOBAThH
explain v oObsCHATH

explode v B3pbIBaThHCA

exploration » uccnenoBanue

explore v uccinenoBath

expose v ojiBeprath (deticmsuro)

exposure 7 BO3JICUCTBHE, ON ~ [0 JCHCTBUEM

express v BbIpakaTb

extend v mpocTUpaThcs, paCpOCTPAHATHCS; BBICTYIIATH (3a npedenvl ue2o-1.)
extension » pacimupeHue

external g BHEIIHUH, HAPYKHBII

extreme a KpaliHWii; Ype3BbIYANHBIN, SKCTPEMAJIbHBIN

extremely adv upe3BbIuaiiHo, KpaiiHe; OUEHb

facilitate v o6meryaTs

facility » Bo3MoxHOCTB

fail v paspymarscsi, He BBIMOTHUTE YETO-JI., TPOBAIUTHCS HA IK3aMEHE

failure » paszpyuienue, moBpexaeHNE; BBIXO U3 CTPOS

fall (fell, fallen) v nanath; moHuwxaThcs; n NaZACHUE; amep. OCEHb

fame » cnaBa, U3BECTHOCTH

familiar ¢ xopommo 3HaKOMBIA, U3BECTHBIN, OMU3KHIA; to be ~ with xopomio 3HaTh 4TO-11.; OBITH
3HAKOMBIM C YEM-JI.

famous ¢ 3HaMEHHTLIH

fan n BenTHIIATOD

far a nanexwuii, nanpHUil; adv naneko; ~ away naneko; ~ reaching nanexo wnymuii; as ~ back as
emie B...(Toxay)

farther a ganpHeimmii; 6oee OTHAIEHHBIH

fast a OwICTPBIIL; adv OBICTPO; ~ acting OBICTPOACHCTBYIOMINI; ~ operating ObICTPOACHCTBYIOIINI

favourite a m0OUMBII

feature n oco6eHHOCTB, XapaKkTepHas 4epTa

feed (fed) v nuratp; nogaBate (moniuso, cvipve); n MATAHUE

feel (felt) v uyBcTBOBaTh; CO3HABATh; OIIYIATH

few a Mano; a ~ HECKOJIBLKO, HEOOIBIIOE YUCIIO

fiber n BosiOKHO; ~ structure BOJOKHHUCTasi CTPYKTypa

field n o6nactb, oTpacnib; momne (3.1.)

fight (fought) v 6opoThcs; n 6oprda

fill v HanoyHATH(Cs1); 3aMOJIHST; ~ iN 3aMOIHAThH

final ¢ okOHYATENNBHBIN; TOCIICTHUMN

find (found) v HaxonuTk; ~ out BEISICHUTH; OOHAPYKUTh; IOHATH

finger n nanen

fire v orosn; n oroHn

first a mepBrIit; adv cHauana, Mpexae BCETro; BIEPBHIC

fit v npucnocabnuBaTh, MPUITAKUBATE, TIOATOHATE; ~ With cHabkaTh, 000pyIOBaTH YEM-II.

fix v ycranaBnuBaTh, 3aKpeIiATh; ~ed HEMOIBUKHBII
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flame » nams

flat a niockuii

flesh » teno

flight » noner

floor »n sTax; o

flow (flew, flown) v Teub, UCTEKATH; 1 TCUCHUE

fluorescent a cBersimmiics, GpyopecreHTHBIN

fluid 7 >)kxMAKOCTB; @ KUAKUN

fly (flew, flown) v netaTh; ~ up B3/1€TETH

follow v cnenoBarth (3a); crneAnTh, HAOMIOIATH (32); 4 ~§ CIECIYIOIIUM 00pa3oM

follower »n nocnenoBarens

foe npoTuBHUK

font mpudr

for prp nns, 3a, B TeueHue; ~ a long time B TeyeHue noiroro BpeMeHu; ~ a number of years B
TEYeHUEe psaa JeT; ~ example, ~ instance Hanpumep; ~ the first time BrepBeie; B Hacrosiiee
BpeMs; ¢j. TaK Kak

force n cuna; nelicTBue; v 1aBUTh; 3aCTaBIIATh, BBIHYKAaTh; t0 be ~d ObITH BBIHYXICHHBIM
foreground nepennuii niax

foreign a nHOCTpaHHBIN; TOCTOPOHHUI

forget (forgot, forgotten) v 3a0b1BaTh

form v npunaBath (mpuHUMaTh) hopmy, 00pa3oBbIBaThH(Cs); 7 popMma, Buz; in the ~ of B Buze
former a npexxuuii, ObIBIINIL; IEPBBIH (143 068yx); the ~... the latter nepBeIii... mocaenHuit
fortification » ykpernenue, popruduxanms

fortune n GoraTcTBO, COCTOSTHUE; yaaua

forward a nepenoBoii, nepennuii; adv Brepen

found v ocHOBBIBaTH

foundation n ocHoBaHue

fraction n mons, yactpb; 1poOb

fracture n uznom, 4acTte, TpenMHa; v APOOUTH

fragment n ockosok, 06;10MOK

frame n pama

free a cBoOGonHEIN; OectutatHbIi; ~ of charge 6ecruiaTHo

freedom n cBo6oza

frequently adv vacto

friction n Tpenue

front a nepennumii; n nepeanss cropona; dacan; in ~ of nmepex, Bnepenu

fuel » TonuBO; ~ Mixture TOIIMBHAS CMECh

fulfil v BEIIONTHATH

full a monHBII

gain v mojyJats, IpuoOpeTaTh

gallium » rayumi

gap 1 NPOIyCK, IyCTOE MECTO

gas n ra3; (amep.) OEH3UH; @ Ta30BBIN

gear LiecTepeHka, 3y0yaras nepenada

general g o0mwmii, rmaBHBINA; OCHOBHOH; ~ engineering subjects o0meTeXHUYECKUE AUCIUILTHHBI;
in ~ BooO11e

generally adv o0bruHO, BoOOIIIE; ~ speaking BooO11e roBopst

generate v BbIpabaThIBaTh, IPOU3BOAUTH, CO3aBATh
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generation n okoJyieHue; oOpa3zoBaHue (napa); MOBBIICHUE (Mmemnepamypol)

generator n reHeparop

germanium » repMaHuit

get (got) v mosyuaTh; 1OCTUTaTh; ~ an idea nmonyuuts npexacrasienue; ~ back BepHyThes; ~ free
0CBOOOIUTKCS; ~ interested 3amHTEpEeCOBATHCS

gift n cmocoOHOCTh, JapoBaHue; TATaHT

gifted a criocoOHBIN, OJTapEHHBIH, TaTaHTIUBBIN

give (gave, given) v naBath, 0TaBaTh; ~ birth ponute; ~ lectures unrars nekuuu; ~ off BbIIEIATH;
~ every opportunity 1ath Bce BO3MOXHOCTH; ~ a talk moOGecenoBaTh

glance n Germblit B3I, at a ~ cpasy, ¢ IepBOro B3IIsIa

glow v cBeTUThCA

grant v JaBaTh, pa3pellaTh; NPeI0CTaBIATh; ~ a degree NpUCYXIaTh YUEHYIO CTENICHb

gravitation n npuTsDKEHUE, TATOTEHUE

gravity n cuiia TSDKEeCTH, 36MHOE IIPUTSDKEHUE

great a OOJBIION; BEIIMKHIA, KpyIHBIN; a ~ number of oueHp MHOTO, OoJbIIOE UHCIO; to be of ~
importance nmets 60bI10€ 3HaUeHKE; to be of ~ interest mpencTaBiIsATh OONBIION HHTEPEC

greet v IpUBETCTBOBATH

grind (ground) v nundoBaTh, TOYUTH

group » rpyImmna, TUIl

grow (grew, grown) v pactu; ~ into pazpacrtaThCsi, IpeBpallaThCs B

growth n poct

guide 7 pyKOBOJIUTENb; as a ~ B KAUECTBE PYKOBOAUTEIIS

gun n NyIka, opyaue

H

half n nonosuna

hand » pyka; v Bpy4aTh, nepenaBarh (over)

handle v obGpamarbcs ¢ yem-11.; ~ the case Bectu neno (cyoebHoe)

happen v npoucxonuts, cirydarbcs

hard a TBepIbIii; TPYAHBIN; TSHKENBIN; adv MHOTO; TPYIHO

hardly adv ensa nu; ¢ Tpyaom

hardware » annapaTHoe obecrieueHue

hate v HeHaBUIETH

have at one’s disposal numeTts B pacniopspkeHUn

head n ronosa, ronoBka (dsuecames); T1aBa, HA4YATbBHUK

hear (heard) v cibimarts

heat n Temio; TemmepaTypa; HarpeB; vV HarpeBaThb; ~-resisting s>xapomnpouHblii; ~ treatment
TepMooOpaboTKa

heating »n Harpes, HarpeBaHue

heaven n He60

heavenly a neGecHsrii; ~ body HeGecHoe TEO

heavy a Tsoxenbii

height » BricoTa; BepmHa

helium 7 renuit

help » nomomip; v momorats

hence adv cnenoBarenpHO, OTCIOAA

heterogeneous a pa3HOPOHBIN, T€TEPOTrCHHBIN

hidden ckpbIThIit

high a Beicoknii; ~-temperature alloy >xapornpouHbIii CIIIaB

hold (held) v nepxatbcst, yaepxuBaTh

homogeneous a 0JHOPOIHBINA, TOMOTEHHBII
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honour » gectp

hope n Hanexaa; v HagesAThCS

horizontal a ropusoHnTanbHBIN

horseless a 30. caMOXOIHBIA

hot a ropsunit

house n nom; v BMemiaTh, pa3meniars; to be ~ed pa3memniaTscsi, moMenaTbes

how adv xak, kakum 006pa3om; ~ long CKOIBKO (10 8pemenit); ~ Many CKOJIBKO (1o KoIuuecmay); ~
old cxonpko seT (Mo Bo3pacry)

however adv ogHako; ¢j TeM HEe MeHee

hue orreHoK

huge a orpomHsbIi

humanity » yenoBeuecTBO

hydrogen n Bogopon

hypothesis n (p/=theses) runoresa

idea n MbIcIb, IpeACTaBIEHUE

identical ¢ onMHaKOBEIN; WIEHTUYHBIN

i.e.=that is To ecTb

ill GonpHOIA

illegal a HeneranbHbIM, HE3aKOHHBIH

illegible Hepa3bopuuBsIii

imagesetter 3amuchiBaroIiee yCTpoucTBO

imagination n BooOpakenue, GpaHTazus

imagine v npencTaBnsaTh (cede), BOOOpaxarb

immediately adv HemeIeHHO, cpa3y ke, HEIOCPEICTBEHHO
immortal a 6eccmepTHBIit

impact n Bo3nelicTBue

importance » 3HaueHue, BaXXHOCTh; to be of ~ umeTh 3HaUeHNE
important ¢ BaHbIi, 3HAUUTEIbHBIN

impose v HanaraTh (00s3amenbcmao)

impossible @ HeBO3MOKHBII

impress v npou3BoauTh (O01bUIO€) BIICUATIICHUE; TIOPAXKATh
improve v ynydiarb, COBEpPIICHCTBOBATH(Cs)
improvement » yqydnieHue, yCOBEPIIEHCTBOBAHUE
impurity » npumecs

inaccuracy @ HETOUYHOCTb

include v Birouath

increase v yBenuuuBath(cs)

indeed adv nelicTBUTEIBEHO, B CAMOM JIEJIE

indefinite ¢ HeonpeeIEeHHBIN, HEOTpaHUYEHHBIN
independence » HE3aBUCUMOCTH

indirect @ KocBeHHBI, HETIPAMOUN

inertia n unepuus

inform v cooGmats, nHpOpMUPOBATH

initiate v BBOAUTH, ITOJIOKUTH HAYAJI0

ink n yepHuia, Kpacka

input n BBoJI; ~ section yCTpoCTBO AJi1 BBO/Ia HH(POpMAITUN
inside n BHyTpeHHsIs 4acTh; a BHYTPEHHHIA; adv, prp BHYTPb, BHyTPH
insist (on, upon) v HacTauBaTh Ha YEM-JI.

install v ycranaBiuBaTh, NOMEIIaTh; MOHTUPOBATh

instance » npumep; for ~ Harpumep
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integrate v coeIMHATh, UHTETPUPOBATH

integrated circuit uHTerpanpHas cxema

intelligible ¢ moHATHBIN, Bpa3yMUTENbHbBIN

intend v HamepeBaTbcs, IpeAnonarats (coenams umo-1.); NpeHa3HAYATh

intensify v ycuinBatb(cs)

intensity 7 UHTEHCUBHOCTb, HANIPSIKECHUE

interaction »n B3aumozeiicTBue

intermediate a npomMexxyTOUHBIN

internal a BHyTpeHHuil; ~ combustion engine 1BUraTesb BHyTPEHHETO CTOPAHUS

interrupt v npepsiBaTh

interval n npoMeXxyToK; epephiB; HHTEPBAI

intervention » BMeIIATEILCTBO

introduce v BBOIUTh, BHEAPATH; NPEJCTABIATH, 3HAKOMUTH

introduction 7 BBegeHue

introductory a BBO/HBII, BCTYIUTENbHBIN; IpeABAPUTEIbHbIN

invent v n3o6perath

invention » n3o6pereHue

inverse a MPOTUBOMONOKHBIN, 0OpaTHBIN

investigate v uccienoBaTh, paccienoBaTh

invincible HeykpoTHUMBIii

invisible a HeBUIUMBEIH

invite v npurnamars

invoke BbI3BaThH

involve v BoBIIekaTh; BKIIOYaTh B ceOs; ~d (in) CBsA3aHHBIN ¢ YeM-JI., JaHHBIA; to be ~d in ObITH
CBSI3aHHBIM C YEM-JL.

iron n xxene3o; amep. 4yryH; ~ oxide OKHChH xene3a

irresistible a HeoTpa3zumslii

issue v rccienoBatk, BBITYCKATh, HCTEKATh (0 2a3e); n HOMEp, BBIITYCK

italicized p. /] BbIIE€NIEHHBII KypCUBOM

italics n KypcuB; in ~ BbIICIICHHBIN KYpCUBOM

item 7 NyHKT, OTAEJIBHBIN IpEAMET

J

jet n cTpys, COIJIO; @ PEaKTUBHBINA; ~ engine PeakTUBHbIA JABUrareib;, ~ propelled peakTuBHbIN
(camouer)

job n pabota

join v npucoenuHATh(cs) (K); 3aHUMaThCA (B), OCTyNaTh; ~ together coenMHATH OHO € APYTUM

journal n sxypHan (Hayunbiil)

just adv ToBKO, TOJIBKO YTO, KaK pa3

keep (kept) v nepxatb, COXpaHsTh

key n xirou

keyboard » knaBuarypa

kick n ynap, Tonuox

kind » Bua, Tum, xapaktep; all ~s of Bcsikue, campie pazHooOpas3HbIe
know (knew, known) v 3HaTh; ~n a U3BECTHBIN

knowledge n 3Hanus
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labour »n Tpya, pabora

land » 3emuis; cTpana; v npu3eMisaTbCS

language 7 s3bIK

lantern n donaps

large a OonblIOMN, KPYIIHBI; a ~ variety camble pa3HOOOpa3HbIE

laser n masep

last v npomomkarbes; a MpoNUIBIN, MocaeAHni; ~ month (year u T.11.) B mpouuioM Mecsie (200y u
m.n.); ~ time B MPOILIBII pa3; at ~ HAKOHEIl

late a mosnuHuii; adv no3nno; to be ~ omasneiBarh; in the ~ sixties B xonme 60-x romos; ~er on
MO3/IHEEe, TOTOM, B JAJIbHEHIIEM; in ~er years B OCIEIHUE TObI

lately adv B nocnennee BpeMsi, HEJJaBHO

latent power noTeHUHAIbHASA SHEPIUs

latter (the l.) nocnequuii (u3 08yx)

launch v 3amyckats; n 3amyck

law n 3akoH

lay (laid) v xnactb, monoxuts; ~ the foundation 3a10uTh OCHOBY, (hyHIaMEHT

lead » cBUHEIl, ¢ CBUHIIOBBIM

lead (led) v BecTu, BO3raBAsATh; IPUBOAUTH K YEMY-II.

learn (learnt, learned) v yunth, HAy4YUTHCS; Y3HABATH YTO-JI.

least n HauMeHbIIIee KOIUYECTBO; at ~ IO KpaitHeil Mmepe (no HaumeHbuel mepe)

leave (left) v yxonuts, ye3kaTb, OCTaBIISITh

lecture » nexuus; v YUTaTh JEKLIHUIO

length n nmHa; 0TPE30K, KyCOK

lest ¢j uTOOHI. .. HE

let v naBaTh, pa3peiiars, MO3BOJIATh; ~’s begin HauHeM; ~’s go molaemMre

letter n muceMo; OykBa

level n ypoBeHn

lie (lay, lain) v nexatb

likely adv BeposiTHO, BO3MOKHO

limit v orpannumBaTh; n npenesn

linear a nuHeHBIN

link v cBSI3BIBAaThH, COCIUHATE, # 3BEHO, CBI3h

liquid 7 *XUAKOCTB; @ KUIKUMA

listen (to) v cmymath

little adv mano, HeMHOT0; @ HEOOJBIION, MATEHBbKHIT; ~ by ~ TOCTENEHHO, TOHEMHOTY

live v sxuth; ~ up to paborats (orcumsv) B COOTBETCTBHUHU C..., ONPABAATH YbHU-JI. OKUTAHUS

load » Harpy3ka; v Harpyxatb; ~ing 3arpy3ka, orpyska

local a mecTHBII

locate v moMecTuTh, pacroI0KUTh; ONPEACIIUTh MECTOHAXOXK/ICHUE

long a nnuHHEI; adv nonro; ~ ago naBHO; ~ before 3amonro mo...; ~ distance communication
IAJIBHAS CBSI3b; NO ~er OOJbIIE HE. ..

look n B3rmsia, BUI; vV CMOTPETH, BBITJIAAETH; ~ at CMOTPETh; ~ for uckarh; ~ upon cMOTpPETh (Kax
Ha...), paccMaTpuBaTh (Kax...)

lose (lost, lost) v TepsTh, IHiIaTh

love v mro6uTh

low a HU3KHIL, ~er a HIKHAN

luck » ynaua, Be3eHue

lunar a nyHHBII; ~ motion ABM)KEHHE JTyHbI
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machine v o0pabaTpIiBaTh, IOJBEPraTh MEXaHUICCKOW 00pabOTKe; 7 MallnHa, CTaHOK; ~-building
MalIMHOCTPOEHHE; ~-t0ol cTaHOK

machinery » MexaHW3M MalIMHBL; MAaIIHHHOE 00OPYAOBaHHUE

main a OCHOBHOU, I71aBHbIN; the ~ thing camoe rmaBHoe

major a rJIaBHbIA, OCHOBHOM

make (made) v nenarb, NpoU3BOANTH, 3aCTaBIATh; ~ every effort nmpunoxuts Bce ycuiaus; ~
friends noznpy>xuthcs; ~ up one’s mind NpuHATH perieHue; ~ use of uCoab30BaTh

manipulate v ynpaBnste (crmankom); oOpamaThCs ¢ 4eM-JI.

mankind » yenoBeuecTBO

manner n crnoco0, oOpa3 neiicTBuii; Manepa; in a ~ different from He Tak, Kak..., WHBIM
CII0COO0M; TIO-TIPYTOMY

manufacture v npou3BoanuTs; 00pabaThiBaTh; H3TOTaBINBATh; /1 IPOU3BOACTBO; U3TOTOBJICHHE;

mark » ormeTka; v orMedaTh

market n peiHOK

marry v BBIXOJHUTh 3aMYK; )KCHUTHCS

Mars n Mapc

mass 7 Macca; a MaccoBblii; ~ production MaccoBoe IpOU3BOJICTBO

match v cooTBEeTCTBOBAaTH, MOJIXOIUTH

matter n BeecTBo; Matepus (gurocog.); CyluHoOCTb; 1€70; BOMPOC

mean v 03Ha4ath; a CpeIHH

means 7 pl/ cpencTBo, crocod; ycTpoicTBo; by ~ of mocpencrsom, mpu nomomy; by no ~ Hu Mo
KaKUM BUJIOM, HH 32 YTO

meantime adv: in the ~ Mmexxay npouum

measure 1 Mepa; v U3BMepsTh

measurement n U3MepeHUe

mechanical ¢ Mmexannueckuii; ~ engineer HHXCHEP-MEXaHUK; ~ engineering MalIMHOCTPOCHHUE

mechanics » mexanuka

medium 7 cpena

meet (met) v BcTpeuatrb(cs), 3HAaKOMUTH(cs1); ~ the requirements (demands) ynoBIETBOPSATH
TpeboBaHus (nompedbHOCMIL)

member 7 4jieH; 4acThb, I€Tajb, JJIEMEHT KOHCTPYKIIUU

memory 7 MamsTh; 3alIOMUHAIOIIEE YCTPOHCTBO

mendeleyevum »n MeHaeneBUA

mention v ynoMHUHaTh; # YIOMUHaHUE

merit 7 JOCTOMHCTBO, 3acCilyTa

meter 7 METp; CUETUUK, U3MEPUTEITH

method n Meton, cioco0

microscope 7 MUKPOCKOII

middle » cepenuna; a cpeaHuit

mile n Muns

military a BoeHHBIN; ~ engineer BOCHHBI WH)XEHEp; ~ engineering BOCHHOE [€JI0, BOEHHAas
TEXHHUKA

mill » 3aBon

mind » namsaTh; MHEHUE; MBICIIb; Keep in ~ MOMHUThH, UMETH B BUILY

minute » MUHyTa

mirror »n 3epKajio

Miss v IPOIYCTUTb; YIIYCTUTD (803MOHNCHOCD)

missing a HeJOCTAIOIIHI
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missile n cuapsia, pakera

mistake 7 omnoOka; to be ~n ommodaTbCs

misunderstand v HerpaBUWIBHO MOHATH

mix v CMelIBaTh, IepeMeLINBaTh

model » Mmozens, oOpasern

modern a COBpEMEHHBII

momentum 7 KOJUYECTBO JBHKEHUS; KHHETUYECKasi SHEPIUs

money 7 IeHbI'U

monster 7 4yJIOBUILE

most 7 OosblIast 4acTh; HauOObIIee KOIMUECTBO; ~ of OONbIIMHCTBO, OoJbInas yacTh; ~ widely
(commonly) used camblii pacIpOCTpaHEHHBII

mostly adv rnaBHbIM 00pa3oM, OONBIICIO YaCTHIO

motion n IBUXEHHE

motor n MOTOp, ABUraTesb; aBTOMOOUIIb

mount v yCTaHaBJIMBAaTh, MOHTUPOBATH

move v JIBUraThCs; EPEIBUTaTh(cs); Mepee3xaTh

movement 7 JIBUXKECHUE

much a MHOrO; ~ more ropaszo 0osbie

multiplication » ymHOXeHue

multiply v yMHOXaTb, yBEJIUUNBATH

mysterious ¢ TAMHCTBEHHBIN

namely adv a UMEHHO, TO €CTh

native a pojHoil (copoo, cmpana)

nature » NpUpPoOaa; TUIM, BULI

natural a ectectBennsiii; ~ philosophy ¢pusuka

naval @ BoeHHO-MOpCKOH; ~ academy akanemusi; ~ architecture BOeHHO-MOPCKOE CTPOUTEITBCTBO
navy n BOGHHO-MOPCKO# (IioT

near adv oKoJjio, 0JI13K0

nearly adv noutn

necessary a HeoOX0UMBIN; adv HEOOX0IUMO

need 7 HEOOXOIUMOCTb, TOTPEOHOCTH; V HYKIAThCS
negative a oTpULIaTEIbHBIN

neighbouring a coceanuii, cMexxHbIN

never adv Hukoraa; ~ mind Huuero, He oOpamnainTe BHUMaHH
NEeW ¢ HOBBII;, ~ man HOBUYOK

news 7 p/ HOBOCTh, HOBOCTH

next a cieayoIuii; ~ year B Oyaymiem (CIeayromeM) rory
night » HOYb

non-conducting ¢ HENPOBOASIINI, U30JUPYIOLIUI
non-conductor n U30JATOp, AUITEKTPUK

north n cesep

notation n cucremMa 0003HaYEHUS

note » 3amucka (0oxadHas), 3aMeTKa

nothing Huyero

notice v 3amMeyaTh

noun 7 CyIecTBUTEIbHOE

novel 7 pomaH; a HOBbII, HEU3BECTHBIN

now adv Teneps, ceivac
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nowadays adv B HacTos1Iee BpeMs, TENEPh

nowhere adv aurne

nuclear a saepHblii; ~ engineering siiepHas TEXHUKA
number 7 paa; Homep, 4yucio; a ~ of ... psa, HECKOIbKO
numerical a yncioBoit

NuUMmMerous ¢ MHOTOYUCIICHHBII

obey v TOBUHOBATHCS

object n mpenMeT, TOMOTHEHHE; V BO3PAXKATh

obscure HesCHBIN, MpaYHBIN

observation »n ga0ironenue

observe v nabnronaTth, co0II0AaTh

obtain v nonyuats, mpruoOpeTaTh

occasion » ciayyait

occupation n OKKynarus

occupy v 3aHUMAaTh

occur v IpuxoauTh (Ha ym); CIy4aTbCs, IPOUCXOIUTh

ocean »n OKeaH

office n KoHTOpa; KAOMHET; MUHUCTEPCTBO; YUPEIKICHHE

official » ynHOBHUK; a OpUITHATHHBIN

often adv vacto

oil v cMa3bIBaTh; 1 cMaska, HePTh

old a crapsiit

on prp Ha, 1Ipy, 1Mo

once adv OIHaXbl, OJUH pa3; ~ more euie pas; at ~ cpazy

one : ~ another npyr npyra; ~ by ~ 1o ogHOMy, HOCTENEHHO; ~ day OgHaX bl

only a enquHCTBEHHBIN; the ~ way e TMHCTBEHHBIN CITOCOO

opaque g HEIPO3payHbIi

open v OTKPBIBATh(Cs1); @ OTKPBITHII

operate v eiicTBOBaTh, pabOTaTh, IPUBOAUTH B JICHCTBHE

opinion » MHEHHE

opportunity 7 BO3MOXXHOCThb

oppose v MPOTUBOICHCTBOBATh; BO3paKaTh

opposite a MPOTUBOMOJIOKHBIN

oppress v yrHeTaTh

optical a onTuueckuit

optics n onTuka

orbit n opbura

order : in ~ to 11 TOro 4To0bI

organize v opraH1u3oBaTh

origin 7 BO3HUKHOBEHHE; TPOUCXOKICHHUE; HAYaJI0

original a caMOCTOSTENbHBII; IEpBOHAYATIbHBIN

oscillation » oTkIOHEHNE; KOJIcOaHNe; KaUaHHe

other a npyroii; ~s n qpyrue, OCTaabHbIC

otherwise adv napIME (IpyTUMH) CIIOBaMH, HHaYE (2080ps1)

outer g BHEIIHUN, HAPYKHBII; ~ Space KOCMUYECKOE ITPOCTPAHCTBO, KOCMOC

outline » oueptanue; v 0OpUCOBBIBATHCS, OUEPUUBATDH; OUCHIBATH

output 7 MPOU3BOIUTEIBHOCTD; BBIXOA (npodykyuu); ~ section (device) ycTpoilcTBO [Isl BBIXOa
nHpopmanuu (6 cuemuo-pewtaroujeli Mawuxe)
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outside a BHELIHMI, HApYyXKHBIN; adv cCHapyXu
outstanding a BbIalOIIMIACs, 3HAMEHUTHII

over prp 1o, HaJ; adv BoIle; to be ~ okaHYMBATHCA
overestimate v nepeolieHUBaTh

overview 0003peBaTh, 0030p

overwhelm cokpyiarts

owing to prp Gnaronapsi; BCIEJICTBUE

OWN @ COOCTBEHHBII

oxide 7 oxuch

parabolic a mapabonuueckuit

parallel a napannensHbIi

partial ¢ yacTu4HbBIN

partial result npomMexyTouHBIi pe3ynbTaT

partially adv yactuuno

particle » qactuia

particular a ocoOeHHbIIi; TaHHBIN, ONIpeIeTICHHBIN; in ~ B 0COOEHHOCTH, B YACTHOCTH
party »n nmapTus

pass v IpoXouTh; ~ examinations (tests) caBaTh SK3aMeHBI (3a4ETHI)
passive a naccuBHbBIN

past a mpoILIbIA, MpolIeaAnuii; adv uepes3, CKBO3b; MUMO

path »n nyTb; nopora; HanpaBieHUE

pattern n Mmozenb, oOpasers

pay (paid) v muiatuts; ~ attention (to) obpamaTts BHUMaHuE (Ha)
peace n Mup

peculiarity » ocoOeHHOCTb, OTTUYHUTETHLHAS YepTa

penetrate v NpoHUKATh

people n nroau, Hapox

per cent z IPOLIEHT

per prp 3a, Ha, B; ~ hour (mile), efc. B yac, Ha MHJIIO U T.II.
perfect a npekpacHbIil; COBEPILICHHBIM

perform v BBIIOJTHATH

performance n xapaktepuctuka (pabomul MauiuHbsl), TOBEICHHUE
perhaps adv moxer ObITh

period n cpok, nepuon, Bpems

periodical ¢ nepuoanueckuit

periodicity » nepuoguYHOCTH

permanent ¢ NOCTOSIHHBIN

permission »n paspenieHue

permit v pa3pemars

person 7 4eloBeK

phase n ¢aza; cragus; cTyneHb

phenomenon (p/ phenomena) n siBneHue

Ph.D. noxtop punocoduu (yuenoe 36anue)

photo n dororpadus

physicist n ¢pusuk

piece n neTanb, y3€i; KyCOK; yCTPOMCTBO

pillage rpabex

pipe n Tpy6a; TpyOKa
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pit n sma, yrinyGnenue

place n mecTo; v noMeniaTh

plaintext oObIuHBINI TEKCT

plane 7z UI0CKOCTH; a MIIOCKUI

planetary a naHeTHBIN, MUIAHETAPHBIN

plant » 3aBox

pleasure »n y10BOIBCTBHE

plural » MHOX€ECTBEHHOE YUCIIO

Plutonium » rurytoHuit

p-m. (=post meridiem) zam. adv nocne nonyans

point n KOHEI[, OCTpHUE; TOUKa; BOIPOC; V yKa3bIBaTh (out)

pointer n cTpenka, yka3aTelb

pole »n nomroc

popular a nonysipHBIif; 001IECTBEHHBIN

population 7 >xutenu, HaceneHue

portable a nepeHoCHOM, NOPTAaTUBHBIN

pose IpeJICTaBIATh

position 7 noyi0KeHUE; OCT; MECTO; TOJKHOCTh; MO3ULIUS

possess v 001anathb

possibility » Bo3MoxHOCTB

possible a Bo3moxHBII1; as mush as ~ kak MOXHO OOJIbIIIE

postulate v mocTynupoBath, IpUHUMATh 0€3 T10Ka3aTEeIbCTB; CTABUTH YCIOBUEM

pour JINThCS

power 7 MOIIHOCTb; SHEPTHUS; CIIOCOOHOCTH; BJIACTh; ~ engineering >HEProManIMHOCTPOCHHUE; ~
station ayieKTpocTaHIUs

powerful a MOIIHBIN, CUITBHBIN

practical @ mpakTuueckuii; ~ training npakTHKa, IPAKTUYECKUE 3aHATHUSL

practice n npakTuka

praise v XBanuTh

precede v npenaiiecTBOBAThH

predetermined a 3apaHee yCTaHOBJIEHHBIH, IPEAPEIIEHHBIN

predict v npencka3biBaTh

prediction » npeanonoxxeHue; Npeackazanmue

preliminary a npeaBapuTeIbHbIN

prepare v roTOBUTb, I0ATOTABINBATh

present v IpeICTaBIATh (cmamuio, 00KIA0)

presently adv ceiiuac, B HacTosIIee Bpems

press v 1aBUTh, IPH>KUMAaTh; 1 IIPECC

pressure n JaBJI€HHE

prevent v MemaTh; IpeA0TBpaliaTh

previous a npeanecTBYOMINMA

primitive a npocToi; NPUMUTUBHBIN

principal a rnaBHbIit

prize n npemus, Harpaja

probably adv BeposiTHO

problem » 3agada; npobiema

procedure »n npouenypa

proceed v IpoI0OIKATH, IPOIBUTATHCS BIIEPE]]

processing n 06paboTKa; TEXHOIOTHS; ~ engineer MHXEHEP-TEXHOJIOT

produce v npou3BOJINTh, CO31aBAThH

producer n IpoOU3BOJUTEINb, U3TOTOBUTEID

product 7 IpOaYKT; U3enue; NPOAYKLHS; Mam. TIPOU3BEICHHE
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profound a rioyGoxuit

programme » porpamMma

progress n Iporpecc; ycrex; pa3BuTHe

project n MpoeKT; v MPOEKTUPOBATh; 0O JyMbIBATh ILIaH
prominent @ BbIJAIOIIANCS

promise 7 obemanue; v o6emars

promote v OBBIIATH (8 Q0CHOCMUL), TIPOABUTATh

proof n 1oka3aTeabCTBO

propagation n pacripocTpaneHue (08udceHus); TPOABUKECHUE
propellant » ToruBo /Ui ABUraTeneil BHyTPEHHETO CrOpaHus
proper a npaBUJIbHbBIN; HAJJICKAILIMI

properly adv Hagnexamum o6pazom

property n CBOWCTBO

proportion »n nponopuus, COOTHOLIEHHE; in ~ MPONOPLHUOHATIBLHO
propose v rpeiaratb; BHOCUTh MPEATIOKEHHE

propulsion » 1BuXeHUE BIepeI; TOTIOK

protect v 3amuuare

prove v 10Ka3bIBaTh

provide v cHaOGxaTh

provided ¢j B TOM ciyuae, ecinu

province 7 30. ry0epHus

psychology n nicuxonorus

public a oOuiecTBeHHbIN; HAPOAHBII

publication »n omy6nukoBaHue, n3qaHue

publish v ommy6iinkoBats, n31aBaTh

pulse 7 mynbc; UMITYJIBC

pump 7 Hacoc; v KauaTh, HAKAYUBATh; ~ iN HAKA4YMBaTh; ~ OUt BEIKAUYUBATD
punched card nepdokapra

pupil # yuenuxk

pure a 4YuCTHIA, O0e3 mpumeceit (meman)

purpose 7 11eJb, Ha3HAYECHUE

puzzle v yIuBIATHCSA, U3YMIISITCS

qualification » xBanudukanus

qualified a kBanmupuIMpPOBaHHBIHA

quality n xauecTBO

quantitative ¢ KOJIM4YE€CTBEHHBIN

quantity # KOJIM4ECTBO

quantum KBaHT; ~ mechanics kBaHTOBasi MexaHuKa; ~ theory kBaHTOBas TeOpuUs
quarter n 4eTBEpPTh

question n Bompoc; in ~ paccMaTpuBaeMbli, JaHHBIN

quick a ObICTpBIT

quite adv coBepIiieHHO, BIIOJIHE; ~ a number 10BOJILHO MHOTO

R

rack n xapkac
radar n panap
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radiation » paguanus

radio n paano; ~ engineering paguoTexXHUKa

radius »n paaunyc

raise 7 TIOBBIIIICHNE; YBEIMUEHUE; V TIOJHUMATH(CS), MOBBIIIATH(CSI), BO3pacTaTh

random adj. ciny4aiiHbIi

range 7 paanyc JCHCTBHS; pacCTOSHUE; PsiI; AUAIA30H; V POCTUPATHCS; KOJIeOaThCs B U3BECTHBIX
npenenax

rate n TeMI, ckopocTh; twice the ~ B 1Ba pa3a ObicTpee

rather adv BecbMa, TOBOJILHO, OU€HB; ~ than ckopee, ueMm; a He...

ratio 7 OTHOIIIEHHE; COOTHOILICHHE

reach v nocruratp

react v BO3/I€iCTBOBaTh; PEryJIHpPOBAThH

reaction n peaxius; Bo3ciiCTBIE

read (read) v yurarh

ready a rotoBslii; to be ~ ObITh TOTOBBIM; t0 get ~ TOTOBUTHCS K YEMY-JI.

real a nelicTBUTEILHBIN, HACTOSIIUI

realize v neficTBUTEILHO, B CAMOM J€JIE

really adv noHuMaTh, OTYETIMBO MPEACTABIATh, OCYIIECTBISThH

reason 7 pu4vHa

reasonable a pa3yMHBbII; IpUEMIIEMBIN

receive v 1oJay4aTh, IPUHUMATh

receiver n IpUEMHHK

recent g IOCICAHNN, HSTABHUM, HOBBIHN

recognition » nmpu3HaHue

recognize v NIpu3HaBaTh

recommendation »n pekoMeHanus

reconstruct v peKOHCTPYHUPOBaTh; NEPEAEIbIBATH

record v 3aruchIBaTh, PpETUCTPUPOBATH; 1 3aIIUCh

reduce v yMeHbIIaTh

reduction 7 CHU)XEHUE, yMEHBIIIEHUE

refer (to) v ccoutatbes (Ha), yHOMUHATh

reference book n cripaBoyHUK

refined a ounieHHBIN

refining n ouncrka

reflect v orpakatp(cs), pa3MBILUIST

reflection »n oTpaxenue

refraction of light » npenomnenue csera

refuse v oTka3bpiBaTh(Cs)

register n XypHaJl; periucTp; HaKOHUTEIb

regular a OOBIYHBIN, PETYIISIPHBINA

relation n oTHOIIEHNHE, COOTHOLIEHHUE; B3aUMOCBS3b, POACTBO

relative a oTHOCUTEIBHBIN

relatively adv cpaBHUTEIBHO, OTHOCUTEIHHO

release v BeITyckaTh

reliability » Hane:xxHOCTB

reluctant @ HeOXOTHBIN

rely (on, upon) v nonaratbcs (Ha)

remain v ocTaBaThCs

remarkable a 3aMeuaTenbHBIN, BEIIAIOIIUNACS

remember v TOMHUTh

render otnaTh

repair v peMOHTHPOBATh, UCIIPABJIAThH; BOCCTAHABINBATH
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repeat v IOBTOPATH

represent v IpeCTaBIsATh; H300paxarh

require v TpeboBaTh

requirement » TpeGoBaHue

rescuer » cracaTellb

research v wuccrienoBath, n WHcclIeIOBaHWE, UCCIeqOBaTeNbCKasg pabora; do ~ Bectu
WCCIIEIOBATENBCKYIO paboTy; @ HAyYHO-HUCCIIE0BATEILCKUI

resist v CONPOTUBIIATHCS; OKa3bIBATh CONPOTUBIICHUE

respect n orHouieHue; in all ~s Bo Bcex oTHomeHusx; in this ~ B 5ToM oTHOIIEHUN

responsible a oTBeTcTBeHHHBI; to be ~ for oT-Beyarts (3a); ObITH OTBETCTBEHHBIM 32 YTO-II.

rest 7 IOKOM, OTIBIX; OcTaTOK; the ~ ocTanbHOE, OCTaIbHBIE; OCTATOK

retire v BBIXOAUTH B OTCTABKY, YXOJUTbh Ha MEHCUIO; YIAIAThCA

retrieve OTHICKUBATh

return v Bo3Bpamiath(cs); # BO3BpaIICHHE; @ 00PATHBIHA

revolve v Bpamars(csi)

reward » Harpaja, BO3HarpaxJeHue; Mpu3HaHue

rich a 6oraTsrii

right a npaBblil; TpaBUIBHBIN; /7 TPABO

ring n KoJbLIO

rise (rose, risen) v oJHUMATHCS; YBETUYUBAThH(Cs1); BCTABaTh

road »n nopora

roar n peB

rocket n pakera; atfr. p€aKTUBHBII, paKETHBIN

rod n nipyT; Opyc; CTEp>KEHb

roll v xkarate, IpoKaThIBaTh

roof n xpbia

room 7 KOMHaTa; IOMELEHUE; MECTO

root n KOpeHb

rotate v Bpamarb(cs)

round a KpyTbIii; adv BOKpyT

row n psif

rule 7 BnacTh, MpaBuIIO; as a ~ KaK IPABUJIO; V IPABUTh, YIIPABIISATH

run (ran, run) v 0exars; paborath (0 mawwune); ~ning speed CKOpOCTh €3/bI, ~ning engine
paboTaroruii IBUTATEIb

rush v ycTpeMsiTbCsl, CTPEMUTHCS; CIICIIUTh

safe q Oe30macHbIN; HaICKHBIN

safety n 6e3omacHOCTb; ~ device MpeTOXpaHUTEIIEHOE YCTPOHCTBO
same a TOT ke, Takoi xe; the ~ To ke camoe; in the ~ way Tak ke, TakiM ke 00pa3zom
satellite » cmyTHUK

satisfactory a y10BII€TBOPUTENBHBII

satisfy v cooTBeTCcTBOBATH (YAOBIETBOPATH) TPEOOBAHUSIM

scale n maciiTa0; mkana; pasmep

scandium » ckanaui

scanning n pa3BepTKa, CKaHUpOBaHHE

scarcely adv enBa, efiBa TOJIBKO

scattered a pa3OpocaHHBIH

schedule amep. n pacnucanue, rpaduk; riaxn

scheme 7 cxema; man (deticmeaus)
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scholar »n y4yenslii

science n Hayka

scientific ¢ HayuHBIi

scientist » y4eHbIii

screen 7 OKpaH; IINT; v 3alIUIIATh, OTTOPAKUBATH

seal 7 U30NIALIMS; V U30IMPOBATh; 3alIeUaTHIBATh

section n paspes, cedenme, npowib; OTAETBHAS ACTANb; y3el (Mawuwwsl); OJIOK, yCTPOMCTBO
(cuemno-pewaroweri mawiuHwl)

seem v Ka3aTbCs

seldom adv penko

self-propelled a camoxoaHbIit

sell (sold) v nponaBath

semiconductor 7 MoynpOBOHUK; @ TOTYTIPOBOTHUKOBBIN

send (sent) v moCbUIaTh; OTIPABIATH

senior n crapimuit

sensitive ¢ 4yBCTBUTEIbHBIN, BOCTIPUUMYHBBIN

separate v OTIeISITh(Cs), pa3beIUHATH(CA); a OT/EIbHBIM

sequence 7 TIOCJIEI0BATEILHOCTD, X0 (Oeticmautl, coobimuii)

series n psin, cepus; a ~ of HECKOJBKO, Psif; in ~ MOCIEA0BATEIILHO

serve v CIIyXXHTb

service 7 ciry0a; 3aCIyru; SKCILTyaTaIus; v 00CIyKUBaTh

set n HA0Op, KOMIUIEKT; YCTAaHOBKA; vV IOMEIaTh, YCTAaHABINBATh; ~ aglow BBI3BAaTh CBEUCHUE; ~ UP
yUpekKAaTh, yCTAHABIMBATH, OPraHMU30BATh; V YCTAHOBKA, TPyNINa (MAwuH, CMAHKO8)

several pron HeckoNbKO; ~ times HECKOIBKO pa3

severe a CHJIBHBIN; TSDKEINbIHN; O0TBIION (0 Hazcpyske); ~ stresses OOJbIINE HATPSHKCHHS

shadow 7 TeHb

shaft » Ba, ocb

shake (shook, shaken) v xauaTs(cs1); moTpsicarb

sharp a pe3kuii; ocTpsliit

sheet n uct (6ymacu, memanna)

shipbuilding » cynoctpoenue

shortcoming » HemocTaTok

sight n Bug

similar a monoOHEINH

similarity » cxoncTBo, mogobue

simple a npocrtoi

simplicity » npocroTa

simplify v ynpomats

single a o11H; €TMHCTBEHHBIN; OTAEIBHBIN

sink (sank, sunk) v TOHyTb, mOTpy>KaThCA

situation » nonoxxeHue

size n pazmep

skill » ymenue, mactepcTBo

skilled a xBanmuuMpOBaHHBIN; yMETBIN

skin » xoxa

slave n pa0, HeBOTBLHUK

slow a MenneHHsI; ~ down v 3aMeIJISITh

smile v ynei0aTbcs; n ynpIOKka

smoke n 1pIM; v KypUTb

S0 adv Tak, TakuM 00pa3oMm; ~ as to Tak, 4ToOsl; ~-called Tak HazbpIBaeMbIii; ~ that Tak, 4TOOBI

society n 0011eCTBO

sodium » HaTpwuit
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soft a msrkuii; ~ landing msrkas mocaaka

software n nporpaMMHoe o0ecrieueHue

solar system coyiHe4Has cuctema

solid a TBepAbI, IIIOTHBIN; CIUIOIIHOM; 1 TBEpJOE Telo; ~ solution TBepAbIi pacTBOp

solution n pactBOp; pemenue (3adayur)

solve v pemath (3adauy)

soon adv ckopo, BCKope; ~ after Bckope mociie; as ~ as Kak TOJIbKO, KaKk MOKHO CKopee

sorry: to be ~ coxxaners

sound 7 3BYyK; a 3BYKOBOI; XOpOIITHH, MpO4HbIii; ~ education xopoiiee oOpazoBaHue

source 7 UICTOYHUK

space n KOCMOC, KOCMHYECKOE IPOCTPAHCTBO; IPOCTPAHCTBO, MecTo; ~ craft xocmuueckuit
kopabnb; ~ exploration wucciemoBanue kocmoca; ~ flight kocmuyeckuii moner; ~ ship
KOCMHYECKHUH KOpabib

spark n uckpa; 3anaiu

special a crienuanbHBIN, 0COOBIN

specialize v cenmann3upoBaTbCs

specific a ocoObIii, XapakTepHbId, crIeNU(pUISCKUI

specified a yka3zaHHbI1, OnlpeeIeHHbIN

spectacular adj. 3¢ dexTuBHBII

speed 7 CKOPOCTB; ~ Up V YCKOPSTb

spend (spent) v IpOBOJIUTh, TPATHUTH (8peMsl)

Spin v Kpy>KUTbCS, BEPTETHCS

spread v pacpoCTpaHaTh (Hogocmb)

square » IJIoLa/1b; KBaApaT; a KBaJpaTHBIN

squeeze v 00)1MaTh; C)KUMaTh, CIaBIUBaTh: ~ out BbIJJaBIMBATh

staff » mrar; nepconan

stage n cragus; CTyIIEHb

state 7 TOCyIapCTBO; IOJIOXKCHHME; g TOCYAAPCTBEHHBIN; V TJIACHTBH; YCTaHABJIMBATH, W3JIAararh,
chopMyIHpOBaTh

static a craTu4eckuii

station » Mo3uLIKs, MECTOMOJIOKEHUE; CTAHIUSA, TyHKT

stay v 0CTaBaThCsl; OCTAHOBUTBCS; TOCTUTD y KOTO-II.

steady a yCTOMYMBBIN, TOCTOSTHHBIN

steam » nap; a MapoBoO

steel n cranb

step » mar; CTyIeHb; V IIarHyTh

still adv Bce ete; o1HAKO; A0 CUX TTOP

stone n KaMeHb; @ KAMCHHBIN

storage 7 CKkJaJl, XpaHWIHUIIE; ~ section 3alIOMUHAIOLIEE YCTPOHCTBO

store v HakaruIMBaTh, COOUPATh; XPAHUTh

straight a npsimoii; adv npsmo

strange a CTpaHHbIN

stream » MOTOK, CTPys

strength » npouHocTk; ~ of materials conpoTuBIeHHE MaTEPUATOB

strengthen v ykpernsaTe, yCuInBaTh

stress 7 HaNpsDKCHUE, yCUIINE; HATPY3Ka; V MOJABEPraTh HANPSHKCHUIO, TaBICHUIO

stretch v pacTsaruBaTh; HaTATUBATh; YUIMHATh

strike (struck, striken) v HaHOCUTB yJap; mopaxxaTh, IPOU3BOJAUTH BIICUATICHUE

string v HaHU3bIBaTh

strong a CUJIbHBIN; MPOYHBII

structure 7 cOOpy>XeHHE, KOHCTPYKIUS; CTPYKTypa

subdivide v noapaznenars
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subject n mpeameT, TeMa, BOIIPOC; V MOJABEPTaTh

submit v npencraBnsaTh (Ha paccmompenue)

subsequent @ nocieayoOmMANR

substance » BelecTBO

substitute v 3ameHATH

subtract v BeIYuTaThH

subtraction » BerunTanue

succeed (in) v yaaBatbes (coenams umo-1.), CIeI0BaTh; ~ing MOCIEIYIOIINN
success 7 ycrnex; to be a ~ uMmeTsb ycnex; ObITh yJaUHbIM

such takoii; ~ as Takoil kak, HOJOOHBII; in ~ a way TakuM 00pazom
suddenly adv BHe3anHO, BApYT

sufficient ¢ 1ocTaTOYHEIN; /7 JOCTATOYHOE KOJIHYECTBO

suffix n cyddukc

suggest v mpejiaraTh; peKOMEHI0BaTh, COBETOBAThH

suitable a moxxoasuii, MPUTOHBIN; YAOOHBIH

sum 7 CyMMa; v ~ up CKJIaJbIBaTh, CyMMHPOBAaTh

supervise v HaOJIIOCHUE

supplant BeITeCHATH

supply v cHaOXaTb, JOCTAaBIATH, TOCTABIIATE; COOOMIATE (9Hepeuro); n 3amac
support v moaepKuBath; 71 ONOpa, MOJCTaBKa

suppose v rpeAnoararh, mojaratb

sure a yBepeHHbIH; to get ~ yOeIUThCS, YIOCTOBEPUTHCS

surface 7 MOBEPXHOCTb; a HAPy KHbII

surpass v rnpeBbllIaTh, MPEBOCXOAUTH

surprise v yauBJISATh, IOPaXaTh; 7 HEOKUTAHHOCTh

surrender v c1aBath(cs), yCTYNaTh; OTKa3bIBATHCS OT YEro-II.

swing (swung) v KauaThCs, KoJIebaThCs, TOBOPAUYNBATH(Cs)

switch 7 BbIKIIIOYATENb, IEPEKITIOYATEND; V IEPEKITI0UaTh; ~ off BBIKIIOUATh; ~ ON BKIIIOYATh
systematize v cucTeMaTu3upoBaTh

table n cTox; Tabnua

tablet ruinTka

take (took, taken) v 6patp, B35Th

take off » B31eT; ~ off mass B3neTHas (crapToBas) mojioca

talk v pasroBapuBartb, OeceoBaTh; n Oecena

tank » Oak; OacceliH; TaHK

tape n nenTa; TwieHKa (0151 MAZHUMHOU 3aNUCU)

task n 3agaua; 3aganue

taxes n p/ Hanoru

teach (taught) v npenoxaBate, yuuts, 00y4arsb

techniques » TexHUKa; CIIOCOOBI, METO/IbI, TEXHUYECKUE MPUEMBI

tedious @ yTOMUTENBHBIN; CKYyUHBIH

tell (told) v ckazaTh, COOOIMINTH

temperature n TeMIeparypa

tendency » TeHIEHIUS, CTPEMIICHHE

term n TepMUH, BbIpaXKeHHE; ceMecTp; in ~s of numbers MaTemMaTuuecku

territory n Teppuropus

test v HCIIBITBIBATH, UCCIIEIOBATh, IPOOOBATH, IPOBEPSATH; /1 UCIIBITAHKE, TPO0a, MPoBepKa; ~ work
KOHTpPOJIbHAsI paboTa
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thank v O0naronaputs; thanks to ¢j 6naronaps

that is To ectp; ~ is why BoT nmouemy

then Tornma, 3atem; the ~ Tormanramit

thereby adv Takum o6pazom

therefore adv nostomy

thermodynamics » TepMoguHaMuKa

thick » Toncterit

thing » Benip

think (thought) v nymats

this time Ha 3TOT pa3

thorough a riy6okuii; TmiarensHbiil; ~ knowledge rimyOokue 3HaHus

though ¢j xoTs; as ~ kak ecnu Obl; Kak OyITO

thought »n MbIcTB

through prp uepes, ckBo3b

throughout adv Bcrony, no

thrust » Tex. naBneHue; Harpy3Ka; TOJIYOK; HATIOP

thus adv Takum obpazom; Tak

till prp no; ¢j (mo Tex mop) moka

time » BpeMmsi; mepuoj BpEMEHU; v paccuuTath (no epemenu); by the ~ k Tomy BpeMeHH, Kak

tiny a Kpoue4YHbIN

tired @ yToMieHHbIH, yCTaNIbIi

titanium » TuTaH

title » Tutyn, 3BaHue, Ha3BaHUE, 3ar0JIOBOK

together adv Bmecte

too adv Toxe, TaKKe; CIUIIKOM

tool 7 MHCTPYMEHT; CTaHOK

top #n Bepx, BepXyIlIKa, BEPXHsIs YacTh

touch v Tporats; ~ upon kacarbcs Kakoro-i. BOIpoca; 3aTparuBaTh KakoH-JI. BOIIPOC

towards prp 1o HanPaBJICHUIO K YEMY-JI.; 10 OTHOIICHHUIO K YeMy-JI.

tragedy n Tparenus

train n moesn, coctas; v 00y4aTh

transfer v nepenaBaTh, nepeMeniaTh, TPAaHCIOPTUPOBaTh; ~ machines aBTOMaTHYECKUE JIMHUY; ~
mechanism TpaHCIOPTUPOBOYHBIN MEXAHU3M

transform v npeo6pa3oBbIBaTh

transformer » Tpancopmarop; npeoOpa3oBaTeib

transistor » TpaH3UCTOPHBIN MPUEMHUK

translucent mpocBeYMBaIOLINIA

transmission » nepexgada

transmit v mepenaBats (no paouo)

travel v nepememiartbcs, NepeABUraTbCs, [BUTAThCS; 7 IEPEMEIIEHUE, IEepPEABUKECHUE;
My TEIIeCTBUE

treasure 7 COKpOBUILE

treat v oOpamarscs (¢ uem-1.); 00pabaThIBaTh

treatment n 06paboTka, oOpareHue

tremendous a rpomMaaHbINA, OTPOMHBIN

trend » HampaBieHUE (8 HayKe, MeXHUKe)

trial » mpoba

trip n 30. myTelecTBye; MOJET, IPUIIET

true a NpaBWIbHBIN, CIIPABEINBBIN

try v neITathcsi, IpoOOBaTh; CTAPATHCS

tube n TpyOa; TpyOKa

turbine n Typouna
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turn v moBopauuBaTh(cs); BBIMYCKaTh (Mpoaykiuio) (out); oOTaumBaTh, ~ against oOepHYTHCS
(npomus xozo-1.); ~ one’s attention (to) oOparuts BHUMaHHE (Ha); ~ back 00epHyThCs; CHOBa
oOpatuthcs (K); ~ into IpeBpaTUTHCS B; ~ t0 OOPATUTHCS K YEMY-JI., KOMY-JI.; ~ UP BBISIBUTHCH,
0Ka3aTkCs; 1 ouepeb; in its ~ B CBOIO ouepeb

twice adv nBax bl

type n TuIr; BUj

U

unable ¢ HecrmocoOHkI; to be ~ He OBITH B COCTOSIHUH

under prp nox; ~ certain conditions npu onpeeNeHHbBIX YCIOBUAX

undergo (underwent, undergone) v noaBepraTbcs 4emy-Jl.

undergraduate n CTyJEHT IIOCIEIHETO Kypca

underground 7 (the ~) MmeTpo; a mOA3EMHBII

unfortunately adv x HecuacTbIo, K COXKAICHUIO

union » coo3

unit n equaunA (060pydosanus), OIO0K, yCTaHOBKA, y3€ll, YCTPOHUCTBO, MPUOOP

universal a BceoOumit

unless ¢j eciu ... He

unlike ¢ HECOTMHAKOBLBIN; adV B OTIMYHE OT

unravel v oTkpsIBaTh

up to prp no; up-to-date a cOBpeMEHHbIN

upon prp Ha; ~ cooling rocie oxnaxaeHus; ~ t0 NOW 10 CUX IOp, 10 HACTOSILIEr0 BpEMEHU
usable a npuroanslil 115 ynotpedieHus

use 7 10JIb3a, yHOTpeOsieHHe; in ~ B 3KCIUTyaTaluu (yHoTpeOIeH!H); vV UCIIOIb30BaTh, YIIOTPEOISATh
utilize v ucrionb3oBarthb

vacation n KaHUKYJIbI

vacuum 7 BakyyMm; ~ chamber BakyyMHas kamepa
valency 7 BaJICHTHOCTh; ~=valent atfr BaneHTHbIN
valid ¢ npaBuIbHBIN, 000CHOBAHHBIHN

valuable a 1ieHHbII

value 7 3HaUUTEIBHOCTH, IICHHOCTH; 3HAUECHUE
valve n kmanas; 37eKTpOHHAs JIaMITa

variable n nepemMeHHas BeIMYMHA

variation n u3MeHeHne, OTKJIOHEHNE

variety n pazHOoOOpa3ue; OOJIBIIOE YHUCIIO

vary v MeHsITb(Cs1), U3MEHSTh(Cs1)

vehicle n cpencTBo nepeaBUKEHUS

velocity n ckopocTb

vendor » npojaser|

Venus n Benepa

vertical a BepTUKanbHbBIN

very adv oueHs; the ~ ToT cambiii; ~ much oueHn
vibrate v BubpupoBats, K01e6aThCs

vice versa zam. adv Ha060pOT

victory n mobena
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view 1 BUJ; v OCMaTpUBaTh, pacCMaTpUBAaTh
village n nepeBHs

virtue n moctouHcTBO; by ~ of Gmaromapst uemy-.
virus BuUpyc

visible a BugumebIit

visitor » noceturenb

vocabulary »n cioBaps

voltage n HampsKeHUE, BOJIBTaX

vote 71 T0JIOC

wait v ’K/1aTh, OKUIaTh

walk v XoIuTh, ryJsaTh

war » BOIHa; @ BOCHHBIHN

watch v HabmoaaTh, CIEANTH, CTOPOXKHUTD; 71 YACHI

water 7 BOJa; a BOAHBII; ~ System BOJOIIPOBOL

watertight a BooHenpoHuiaeMslit

wave 7 BOJHa

way 7 IyTb, 10opora; crnocoO; in such a ~ takum obpaszom; Tak uto; it this ~ Tak, Takum o6pazom; ~
out BBIXOJ, BBIXOJ U3 MOJOXKEHHS

Wwax BOCK

weigh v B3BemInBaThH

weight n Bec, rups

well adv xopor1o; as ~ Takxke; as ~ as TaK ke, Kak

whenever adv xak Obl HI; BCIKUI pa3 Kak

while ¢/ B To Bpems, kak; ~ speaking pasroBapuBas; for a ~ HeKoTOpoe BpeMst

whole a Bech, niensiii; the ~ of Bech, LenbIit

wide a mmpokwuii, oOmmpHEIA; a ~ range of mMHOro, Oospmoe umcio; a ~ variety of cambie
pa3HooOpa3HbIe

width » mupuna

wife n xena

will v xoteTs, xenatsh; to be ~ing o4eHb XOTETh

willingly adv oxotHo

win (won) v BBIUTPaTh; ~ a prize NOJy4YUTh NPEMUIO; ~ recognition 3aBoeBaTh NMPU3HAHUE

Winnow v npoceuBarb

wire 7 ipoBoJIoka, poBoj; ~ telegraph Tenerpad

wireless n panuo

wish v xoTeTn, )kenatb; n JKenaHue

within prp B, BHyTpH, B ipeaenax

without prp 6e3

withstand (withstood) v BeinepxuBath (Hacpysxu, memnepamypy)

wonder 7 9yJ0, U3YMJICHUE; V YIUBIATHCS; XOTETh 3HATh YTO-II.

wonderful ¢ yauBuTenbHBIN; 3aMeyaTEIbHBIN

wood n nepeBo

word 7 ci10BO

word-building » citoBoobpazoBanue

work n pa0bota; 3aroToBka; IeTaib; v paboTaTh; ~ out pa3padaThiBaTh; ~ station pabouast mo3uLus

world » mup; a BcemupHslii; ~-wide Bcemupnslii; ~ War 11 Bropast MupoBasi BoriHa

Wworm 7 4epBb
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worth a predict: to be ~ 3acinyxuBarb, cTouth; to be ~-while 3acnyxuBarb, ctouts; ~-while
mentioning 3aciy’>KUBaTh YIIOMUHAHUS

worthy a 1ocTOMHBII

Wrong a He TOT; HelIPaBWIbHBIHI; OITMOOYHBII

X

X-ray Vv mojaBepraTtb pPEHTI€HOCKONUM (MIPOCBEYMBATH PEHTICHOBCKUMM JIydyaMH); ~ unit
PEHTTEHOBCKasl yCTAHOBKA; 71 pl/ pEHTT€HOBCKHE JTyun

Y

year n ron; ~s before 3a ... net n1o; ...~s old ...;er
yet adv eiie; 0HaKO, BCE Ke
yield v npuHocuth

zink » 1iMHK
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The Department of Foreign Languages

The department of foreign languages was established on 20 September 1931.
At that time the first new structural subdivision was singled out and the first head of
the department, the associate —professor Falk K.I. (1931-1941) was assigned.

13 teachers worked at the department, namely, 7 teachers of English and 6
teachers of German.

The department of foreign languages was headed by:

1941-1951 senior teacher Mitskevich Z.P.

1953-1973 senior teacher Lisikhina B.L.

1973-1993 senior teacher Dygina M.S.

Professor Markushevskaja L.P. has headed the department since 1993.

At present the department consists of four sections: English, French, Russian
and German, 30 teachers working in the staff.

More then 60 manuals were published at the department. The electronic
versions of English Grammar, Computer in Use, Optics have been designed. It helps
students to improve their knowledge working on computers.

Much attention is given to working out different tests for distance education.
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