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Module 1

Pre-reading

1. Check that you know the meaning of the following words. Use the
dictionary where necessary.

movement refer property lightning domestic determine
force ability  nucleus charge  attract condition
particle generate conduct origin create commonly
interaction transmit allow influence flow provide
store excess essential current  area experience
Reading

2. Read the text.
ORIGIN OF ELECTRICITY

Electrical energy is the result of the movement of an electrical
charge, and is commonly referred to as “electricity.” Actually, it finds
its origin in the electromagnetic force. This force determines the
special characteristics of electrically charged objects. Electricity results
from the interaction of subatomic particles with this force. Electrical
energy is found in natural phenomena such as lightning. Electricity
has become an essential part of our daily lives. Modern technology,
industry and domestic life are critically influenced by the ability to
generate, store and transmit electrical energy.

There are positive and negative types of electrical charge. Two
electrically charged objects brought close to one another experience a
force. On condition that the charges are the same (no matter if they
are both positive or both negative) the force will push the objects
away from one another. Providing that they have different charges,
they will attract one another. This property is known as the
electromagnetic force, and it is used to create a flow of electrical
particles.

Atoms consist of positively charged protons containing in the
nucleus and negatively charged electrons orbiting around it. Protons
normally stay put in the nucleus, but electrons can move from atom to
atom, allowing them to flow through materials, such as metals, that

4
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conduct electricity. A place with an excess of electrons over protons
has a negative charge. As for a place with a deficit of electrons, it has
a positive charge. As opposite charges attract one another, electrons
flow from a negatively charged area to a positively charged one. This
process is known as electric current.

Vocabulary Practice and Grammar Revision

3. Find the following expressions in the text and learn them by heart:
3NEKTPUYECKUIA 3apsa

06bIYHO Ha3bIBAETCS

dakTuyeckm

6paTb CBOE Ha4yasno B YEM-/.

onpenensitb 0CO6EHHOCTU

cuna 3neKTpOMarHMTHOro B3auMoaencTBmst
3/1eMeHTapHbIe YacTuLpbl

NPVPOAHbIE SBNEHUS

. CyllecTBeHHas 4acTb

10 NnoBcegHEBHas XW3Hb

11.npu ycnosum, 4to

12.n1poBOANTb INEKTPUYECTBO

13.136bITOK 3N1EKTPOHOB

14.10 OTHOLLEHUIO K NPOTOHaM
15.HegoCTaTOK 3N1EKTPOHOB
16.0TpuuaTenbHbIN 3apsa
17.nonoxuTenbHbI 3apsa

18.nputarueatb Apyr gpyra
19.conepxawumecs B agpe

20.BpaLlatoumecs BOKpyr Hero

21.0cTaBaTbCa Ha MecTe
22.1MpOTMBOMOSIOXKHbIE 3apsbl NMPUTArMBaOTCS
23.3NeKTPUYECKUA TOK

CONOUIAWNE

4. Answer the following questions.
1. What is this text about?
2. What does electrical energy result from?
3. Where does electrical energy originate?
4. Where can we find electricity in nature?
5. What applications of electrical energy can you remember?
6. What is the result of two electrically charged objects brought

close?
5
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What creates a flow of electrical particles?
What do atoms consist of?
What place has positive/negative charge?

10.What is electric current?

5. Translate into English:

1.
2.

B 6bITY 3N1EKTPUYUYECKYIO SHEPIUIO HA3bIBAKOT 3/IEKTPUUYECTBOM.
B3aumozeiicTBME  3MEMEHTApHBLIX  YacTuL,  OMnpeaensieTcs
3/1EKTPOMArH1THbLIM MOMEM.

CnocobHOCTb  MpOM3BOAWUTb,  XPaHUTb W MepeaaBaTb
3NEKTPUYECTBO CYLLECTBEHHO BSIMSIET Ha Hall MOBCEAHEBHbIN
ObIT.

JneKkTpuyeckMe 3apsiibl MOryT ObiTb MONOXMTENbHBIMU U
OTpUUaTENbHbIMU.

MpOTMBOMNOOXHO 3apPsXKEHHbIE YaCTULIbI MPUTAMMBAIOTCS.
YYacTok C HEIOCTaTKOM 3JIEKTPOHOB WMEET TMOMOXKUTESNbHbIN
3apsa.

DNEKTPOHbI ABMXYTCS M3 MOSIOXKUTENBHO 3apsXKEHHOro y4acTka
B OTPULIATENIbHO 3apSPKEHHBIN.

ATOMbI COCTOSIT M3 MOJSIOXKUTENBHO 3aPSKEHHbLIX MPOTOHOB W
aTpuuaTenbHO 3apsiXKEHHbIX 3/IEKTPOHOB.

6. Revise the material on type 1 conditionals (if-sentenses). What
words and word combinations can we use instead of “if” in these
sentences? Find such expressions in the text. Complete your own
sentences with them.

7. Form nouns using the following suffixes and translate them into
Russian:

- ty — useable, special, necessary, peculiar, electric;

- ion (ation, cion) — suggest, found, interact, depredate, accumulate,
assume, compose, observe, predict, populate, investigate,
determine, classify, appreciate, generalize;

- ist — nature, ecology, speciality, science;

- ance (ence) — differ, accept, occur, exist, depend;

- ment — settle, measure, develop, require;

8. Form the opposite of the following words by using the prefixes and
translate them into Russian:
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dis — order, advantage, appearance, integration;

non — renewable, stop, acid, sense, resistant;

in — efficient, human, essential, capable, attentive, directly;

un — usual, important, healthy, able, cultivated, known, explored,
necessary, common;

de — to increase, to compose, formation;

9.

Use the appropriate form of the verbs and translate the

sentences into Russian:

1.

2.

3.

6.

7.

10.

He (to continue) his experiment unless he (to obtain) the
necessary data,.

Providing that you (to carry out) this research, you (to be able)
to suggest a new theory.

As long as the technology (to be applied), the quality of the
experiment (to be improved).

. Scientists (to obtain) good results on condition that they (to

use) this method.

. If this catalytic activity (not to stop) it (to open) potential risks

in their interaction with biomaterials.
Supposing two electrically charged objects (to be brought) close
to one another they (to experience) a force.
Unless we (to have) the password, we (not access) this
website.

Fill in the gaps with appropriate prepositions and complete

your own sentences:

of, by (3), to (5), on, at, in, from, into, with

1. torely..

2. toapply ...

3. to be connected ...
4. toresult..

5. to be appreciated ...
6. to consist ...

7. to be generated ...
8. to be supported ...
9. to be associated ...
10. to be transported ...
11. to refer ...

12. to originate ...

13. to be opposed ...
14. to oscillate ...

15. tolead ...
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Revise the material on Present Perfect Continuous.
Change the sentences into Present Perfect Continuous:

Model: She is making an experiment. — She has been making it for 2
hours (since 10 o’clock, since she came to the laboratory).

1. He is waiting for the results of his experiment.
2. Tom is making calculations in the laboratory.
3. Ann is working at her report at the library.

4. They are carrying out their research.

5. We are discussing the findings.

6.
7
8
9.
1

I am studying this subject.

. Mr. Brown is talking on the topic of electricity.
. The students are taking the exam.

John is listening to music.

0.Mary is doing her homework.

12. Answer the following questions:

Model: How long have you been doing research in the field?

b=

I have been doing it for several years / since 2014.

How long have you been gathering the data for your research?
How long have people been employing these technologies?
How long has Nick been working with this organsation?

Since what time have you been making your observations?
Since what time have modern applications in the field been
developing?

6. How long have you been dealing with nanoelectronics?

7. How long have the students been working at this problem?
8.
9.
1

How long has the teacher been explaining this material?
Since what time have you been studying electricity?

0.How long have they been completing the test?

13. Ask questions:

Model:  Man for thousands of years has been changing the world.

How long has man been changing the world?
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Mr. Brown has been doing research in the field for 2 years.

We have been gathering these data since last summer.

She has been working at her presentation since Tuesday.

John has been investigating the problem since he joined our
laboratory.

They have been trying to solve this problem for nearly a year.
The students have been discussing this matter for an hour.

Mr. Smith has been delivering his lectures on electricity since
last year.

This laboratory has been engaged this experiment since last
September.

I have been studying physics for six years.

10.Ann has been playing the piano for half an hour.

Language Development

14. Discuss:

- the natute of electrical energy;
- its applications in all fields of human activity.

15. Explain the meaning of the following words and word
combinations:

1. electric current

2. electrical energy

3. electrically charged objects

4. the electromagnetic force

5. electrons
16. Read the text again. Write out the keywords of the text.
17. Think of the most suitable headings for each paragraph. Put
them down. Complete your writing plan of the text using these
headings.
18. Ask as much questions to the text as you can.
19. Translate the text in writing.

9
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20. Present the information of the text oraly in 7-8 sentences
according to your plan.

21. Complete a brief abtract of the text in writing.
Make use of the following phrases:

- The title of the text/paper/article is....

- The main idea of the text/paper/article is...

- The text/paper/article deals with....

- The text/paper/article touches upon....

- The aim of the text/paper/article is to provide the reader with
information on...

- The author starts with...

- The text/paper/article describes ...

- According to the text/paper/article...

- Further the author reports...

- It is important to stress (note, underline)...

- The author comes to the conclusion that...

- I find the text/paper/article to be interesting/important because...

Scanning reading

22. Read the following text without a dictionary. What are its main
ideas?

ELECTRICITY

Electricity is the set of physical phenomena associated with the
presence and flow of electric charge. Electricity gives a wide variety of
well-known effects, such as lightning, static
electricity, electromagnetic induction and electric current. In addition,
electricity permits the creation and reception of electromagnetic
radiation such as radio waves. In electricity, charges
produce electromagnetic fields which act on other charges. Electric
charge is a property of some subatomic particles, which determines
their electromagnetic interactions. Electrically charged matter is
influenced by, and produces, electromagnetic fields. Electric field is an
especially simple type of electromagnetic field produced by an electric
charge even when there is no electric current. The electric field
produces a force on other charges in its area. Electric current is a
movement or flow of electrically charged particles, typically measured

in amperes.  Electric  currents generate magnetic fields, and
10
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changing magnetic fields generate electric currents. The rapid
expansion in electrical technology has transformed industry and
society. Electrical power is now the backbone of modern industrial
society.

Module 2

Pre-reading
1. Consider and discuss the following questions.

1. What applications of electricity do you know?
2. How do people use electricity in their everyday lives?
3. What can be advantages and disadvantages of its application?

Reading
2. Read the text.
USING OF ELECTRICITY

Electricity can be used not only in itself but also in transferring
energy over distances. It is applied in many industrial processes,
televisions, the Internet and telecommunications, computers and
many other devices. Converted into other forms of energy it
comprises a wide range of other applications.

While flowing through a conductor an electric current emits
some amount of heat. This amount depends on the conductivity of a
certain material. Being a good conductor copper, for example,
produces very little heat. That is why copper cables or wires are
widely applied to transmit electrical energy. Because of heat
generation, energy is lost, therefore a good conductor minimizes this
loss. Materials which conduct electricity not so well and as a result
produce more heat can be useful, for example, in electric cookers,
ovens and heaters.

Electrical energy can be converted into light. In the case of arc
lamps, light is produced by an electric (or voltage) arc between
electrodes in air. Electrical discharge heats the air to the point where
it glows. The same principle is used in lightning. Later, the filament

11
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bulb was designed. This type of bulb is relied on the current causing a
thin, coiled wire to glow white-hot. Nowadays energy-saving light
bulbs are applied. They pass a high voltage current through a thin gas
causing it to emit ultraviolet light. As a result, a fluorescent coating
produces light.

There is a significant property of conducrors that experience a
magnetic field. A current is generated when a conducting material is
moved under this condition. Vice versa, if a current flowing through a
conductor experiences a magnetic field, it will produce movement.
This principle is used in electric motor. These devices consist of an
arrangement of magnets and coils of copper wire. When a current
flows through the wire, a turning motion is produced. Electric motors
are widely used in industry and in the home, for example in washing
machines and DVD players.

Vocabulary Practice and Grammar Revision
3. Find the following expressions in the text and learn them by heart:

nepegada sHeprum Ha paccTosiHue
npeobpazoBaHHoe B Apyrue GopMbl SHEPrum
OXBaTbIBAET LUMPOKUIA CMEKTP APYrUX MPUMEHEHWIA
npoxoas Yyepes NPOBOAHUK

UCMyCcKaTb HEKOTOPOE KOMNMYECTBO Ternna
3aBUCETb OT NPOBOAMMOCTY

onpenenéHHbI MaTepuan

TaK Kak Mefb XOPOLUNA MPOBOAHUK

MeaHbIN kabenb UM NPoBosIoKa

10. LWKMPOKO MPUMEHSIOTCS

11. anekTponnuTbl, AYXOBKM N HarpesaTenu

12. pgyrosble nammbl

13. 3nekTpuyeckas (Wnu BONbLTOBA) Ayra

14. ¢ noMoLLbIO 3N1eKTPUYECcKoro paspsaaia

15. po MoMeHTa cBeyveHus

16. namna HakanueaHus

17. nposonoyHas cnvpasnb

18. po 6enoro kaneHus

19. namna ynbTpadroneToBoro nsnyvyeHus

20. NOMUHUCLIEHTHOE MOKPbITUE

21. MarHuTHoe none

22. HanpoTuB

LN WNE

12
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23. KOMMNaHOBKa MarHUTOB W CMMpani MeHOM NPOBOIOKU
24. nNpou3BOAUTCA BpallleHue

4. Explain the principle of operation of the following devices:

arc lamp

filament bulb
energy-saving light bulb
electric motor

L

5. Answer the following questions.

What are the examples of applications of electricity?

How can the conductivity of certain materials be used?

How can electricity be converted into light?

What is a significant property of conducrors that experience a
magnetic field?

Where is this property used?

What components does electric motor consist of?

What are the examples of applications of electricity in the
home?

PWNE

No;

6. Translate the following phrasal verbs (two-part verbs). Complete
your own sentences with them:

to bring about,
to look through,
to carry out,
to account for,
to bring out,
to look for,

to make up,

to bear on,

to keep to,

to make up,

to give up,

to deal with.

7. Study the following model and find similar constructions in the text:

- Being in a hurry he cannot talk to them. — OH He MoOXeT
13
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NMOroBOPUTb C HUMK, TaK KakK OH CreLuuT.

- While carrying out my research I usually look through new
papers on the ftopic in scientific jornals. — BbinonHss
nccnefoBaHuns, s 06bIYHO MPOCMATPUBA0 HOBbIE CTaTbM MO TEME B
Hay4HbIX >XypHanax.

- Being on business he cannot attend our meetings. — byayun B
KOMaHAMPOBKE, OH HE MOXKET MoCeLlaTh HalW 3aceiaHusl.

- When in Rome do as Romans do. — Korga Tbl B PUMe, noctynai,
KaKk puMmnsiHe (3kB. pycc. roci.. Co CBOMM YCTaBOM B UYXOiA
MOHACTbIpb HE XOAST).

8. Read and translate the following sentences using model of ex. 7:

1.
2.
3.

4,
5.
6
7.

8.

0.

While having lunch I always watch TV.

Being busy he cannot help you with your research.

Reading much on the topic he is aware of the latest
technological advances in the field.

Not having time, I cannot get ready to speak on the topic.
Being unwell he cannot meet us.

While cooking breakfast my sister often listens to the latest
news on the radio.

When preparing her work Mary often discusses all the
problems with her scientific advisor.

Living not far from the university I always go there on foot.
Going home I often meet her near the library.

10. While cleaning her room she usually opens the window.

9. Change the following sentences as in the model:

Model: When I have time I often visit this laboratory. —

Nowunhwn

(When) having time I often visit this laboratory.

He should not take this exam because he is not ready.

Ann can carry out her research as she has all necessary things.
When Tom is free he is happy to help us in the laboratory.

When Mr. Brown comes home he always looks through his e-mail.
Nick cannot help you as he is on business.

I don't work at my article because I have no time.

This student must not enter the classroom because he is late.

14
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8. Jane uses the Internet when she looks for information on the
topic.

9. They can carry out their research together as they work at the
same topic.

10.When I clean my room I often listen to music.

Language Development

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

— That’s right;

— Idon't think so;

— I partly agree with you,

- Exactly;

— ITam afraid, I cant agree with you,
— I entirely agree with you,

— You are wrong there;

— I am completely in favor for;

— ITamallforit

— I am completely opposed to it.

1. More attention ought to be paid to new technologies.

2. With application of electricity man has violated laws of nature
and is going to pay for it.

3. Application of new technologies does not affect human health
and safety in any way.

4, Economic and technical progress is the more important field
than ethical and moral matters.

11. Consider and discuss the matters:

— How can achivements in the field of electrical energy impact
modern industry?

— Do you believe that technologies are able to find solutions to
whatever problems are arisen? What is the basis of your
opinion?

12. Read the text again. Write out the keywords of the text.

15
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13. Think of the most suitable headings for each paragraph. Put
them down.

14. Translate the text in writing.
15. Complete the plan of the text in writing.

16. Present the information of the text oraly in 7-8 sentences
according to your plan.

17. Complete a brief abtract of the text in writing.
Make use of the following phrases:

— The text/paper/article is about...

— The text/paper/article provides information on ...

— The text/paper/article under discussion reports on...

— The main objective/purpose/aim of the text/paperyarticle is...

— The text/paper/article  discusses/considers/analyses/deals
with/emphasizes...

— The text/paper/article explores common problems...

— Light is thrown onto...

— The text/paper/article concentrates on...

— A detailed (brief) description is given to...

— Much attention is given to...

Scanning reading
18. Read the text without a dictionary. What are its main ideas?
ELECTRICITY MEASURING

Energy is measured in joules, a term named after the physicist
James Prescott Joule. One joule is roughly the amount of energy
required to lift a one pound (0.45 kilogram) weight a vertical distance
of nine inches (22.9 cm). It is, however, usually more convenient to
think of electricity in terms of power, which is energy divided by time,
or the rate at which it flows. This gives the possibly more familiar unit
of the watt, named after the scientist James Watt. One watt is
equivalent to one joule per second.

16
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There are a number of other units that relate to electricity.
The coulomb is the unit of electrical charge. It can be regarded as a
quantity of electrons — 1.6 x 10" — since all electrons have the
same, very small, charge. The ampere, usually abbreviated to “amp”,
is the unit of electric current, or the number of electrons that flow in a
given amount of time. One amp is equivalent to one coulomb per
second.

The volt is the unit of electromotive force, or the amount of
energy that is transferred per unit of charge, or coulomb. One volt is
equivalent to one joule of energy being transferred for each coulomb
of charge. Power, in watts, is equivalent to volts multiplied by amps,
so a five amp current at 100 volts would be equivalent to 500 watts.

Module 3

Pre-reading

1. Check that you know the meaning of the following words. Use the
dictionary where necessary.

reverse  gravity compound efficient conversion
fossil nuclear split voltage raise

fuel direction provide constantly relatively
reduce  though envolve hence terminal
steam supply increase circuit burn
Reading

2. Read the text.
ELECTRICITY GENERATING

Devices converting rotational motion into electrical energy
generate most electricity. These devises use the same principle as an
electric motor, but in reverse. An electric current is produced by the
movement of coils of wire experienced a magnetic field. Heat, emitted
by the burning of fossil fuels, is commonly used to produce steam
that powers a turbine to provide the rotational motion. In a nuclear
power plant, the heat is provided by nuclear energy. In the case of

17



t‘RM Cp YnpaBJsieHue JJUCTAaHIIMOHHOT'O 06yYeHUs U MOBbIIIEHUS KBAaIUPUKALUN

JJIeKTpOIHEPTreTUKA U 3JIEKTPOTEXHHUKA

hydroelectric power the movement of water under gravity is used to
drive the turbine.

The electrical energy generated by power plants generally has
the form of alternating current. This means that the current is
constantly reversing its direction, many times per second. In many
cases alternating current works well and in this form electrical energy
reaches the home. Some industrial processes require direct current,
though. In this form electrical current flows in one direction only. A
good example is the manufacture of some chemicals. This envolves
electrolysis where compounds are split into elements or simplified by
the means of electrical energy. This process requires direct current,
hence these plants either require alternating current to direct current
conversion or have their own direct current supply.

More efficient way of transmition of electrical energy is one
through power lines at higher voltages. For this reason, generating
plants use transformers to increase the voltage for transmission. This
does not increase the energy or power: when the voltage is raised,
the current is reduced and vice versa. Long distance transmission of
electricity takes place at many thousands of volts; however, it cannot
be used in homes at these voltages. Local transformers reduce the
voltage to around 110 volts in the USA, and 220-240 volts in Europe,
for domestic supplies.Electrical energy for low power devices is often
supplied by batteries. These use chemical energy to produce a
relatively small electric current. They always generate a direct current,
that is why they have a negative and a positive terminal. Electrons
flow from the negative to the positive terminal when a circuit is
completed.

Vocabulary Practice and Grammar Revision

3. Find the following in the text:
1. npupoaHoe TonaMBeo

2. BpalwartenbHoe ABMXeHne

3. HaobopoT

4. aTOMHas 3NeKTpoCTaHUus

5.  non AeCTBUMEM CUSbl TSXKECTU

6. nepeMeHHbIV ToK

7. MNOCTOSIHHbIMA TOK

8. pacwymnneHne coeanHeHU Ha 3NEMEHTDI

9. nocpeacTteoMm

1

0. BbICOKOBOJIbTHbIE SJIEKTPUYECKMNE IMHNUN
18
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11. no 3ToW Npu4ynHe

12. uenb 3aMKHYyTa

13. MoONoXuUTENbHbIN Nostoc baTapen

14. ycTpoicTBa Manoil MMOLLHOCTM

15. nocTaBka 3/1EKTPO3HEPrMKN ANst BbITOBbLIX Lienei

4. Give definitions of the terms according to the text.

alternating current
direct current
electrolysis
transformer
battery

5. Answer the following questions according to the text.

[y

What way is most electricity generated?

2. What is the principle used in devices converting rotational
motion into electrical energy?

3. How is heat provided in a nuclear power plant? in the case of
hydroelectric power?

4. For what reasons do generating plants use transformers?

5. Why is it more efficient to transmit electricity through power
lines at higher voltages?

6. What voltage is used for domestic supplies?

7. What form of current is generated by batteries?

6. Give all possible variants of word combinations and translate them
into Russian:

to consider (a problem, data, the results)

to make (observations, -calculations, analyses, a conclusion, a
discovery, an experiment, an investigation, measurements, a mistake,
a suggestion, a summary, a contribution to)

to gain (knowledge, weight, recognition, experience)

to receive (an award, education, a degree, a diploma, news, one’s
training, a prize, a telegram, a medal, a letter)

to do (experimental work, theoretical studies on, research in smth,
exercises)

precise (values, observation, measurements)
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to obtain (a result, data, information, evidence, knowledge)
7. Form adjectives by adding suffixes and translate them:

- al — nation, policy, environment, biology, globe, region;
- able — sustain;

- ful — beauty, meaning;

- ant (ent) — to ignore, to depend, to resist, to differ;

- ous — nerve, danger, marvelous, advantage, fame;

- y — water, milk, health, sand, grass, wind, bush, ice.

8. Explain the meaning of the following prefixes and translate the
words into Russian:
sub — subdiscipline, subdivide, subtropical;
pre — pre-establish, precaution, prehistorical, precursor, preface;
uni — uniform, unification, universal, unicellular.
mis — misconception, misprint, misspell, misunderstand;

9. Match English participles with Russian equivalents:

a) absorbed . YBENNYEHHbIN

1
b) modified 2. 0TO6paHHbIN
c) selected 3. NPUMEHEHHbIN
d) generated | 4. pasBuTbIi
e) increased | 5. BbICBOBOYXAEHHbIV
f) cleaned 6. NOrNoLWEHHbIN
g) developed | 7. BUAOVM3MEHEHHBIN
h) suggested | 8. ouMLLEHHbIN
i) released 9. NpeasIoXKEHHbIN
j) applied 10. npounsBeAEHHbIN

k) reduced 11. coKpaLLEeHHbIN

10. Revise the material on Passive Voice. Fill in the gaps:
1. A patient ... when I came.
a. had being examined
b. was being examined
¢. had been examined
d. had been examining
2. The letters must ... by him at once.

a. sent
20
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b. be sent
c. send
d. will send
3. He ... for a long time.
a. hasn't been seen
b. hasn't seen
¢. hasn't being seen
d. hasn't been seeing
4. Whose report ... now?
a. is discussed
b. is discussing
C. is being discussed
d. discussed
5. This book ... by everybody.
a. loves
b. is loved
c. love
loved
6. The children ... by the dog.
were frightened
frightened
frighten
be frightened
7. The book ... by the end of the next year.
will have published
will have being published
will have been published
will been published
8. This work can ... tomorrow.
do
done
be done
will do

Language Development

11. Comment on one of the statements:
— Consumption of is an important indicator of economical
development of a nation.
— Electrical energy has21 become universal.
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12. In pairs, discuss the possible positive and negative effects of
using electrical energy. Give examples for and against using electricity
from environmental point of view. Make use of the following linking
words:

— to start withy first of all/ firstly

- secondly

—  at first sight

— apparently

— the greatest advantage/ disadvantage
- however /yet

— what is more/ moreover

— on the one hand/ on the other hand
— in my opinion/ view

— personally I believe

— [ feel strongly that

— I am concerned

— according to/ with reference to

— therefore/ thus/ as a result/ as a consequence
— in fact/ actually/ as a matter of fact

— finally

- tosum up

13. Translate the text in writing.

14. Write a short (in 100-120 words) composition on the matters of
impact of electricity on the economy.

Scanning reading

15. Read the text without a dictionary. What are its main ideas?

INDUCTION MOTOR

Before Faraday did his inventions in the field of electrical
energy and magnetism, the galvanic battery had been the only source
of electricity. The use of electricity had been reduced to several
practical applications such as electric telegraph or lighting. Developing
generators, electromagnetic machines and transformers made it
possible to use electrical energyzzon larger scale.
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The most significant technical achievement in the field is
regarded to be the invention of induction motor. With its appearance,
power cables replaced gears. The first alternating-current
commutatorless induction motors have been independently invented
by Galileo Ferraris and Nikola Tesla.

The speed of the first induction motor was unchangeable and
constant. A motor with two speeds appeared two years latter. Since
those times the design of induction motor has been substantially
improved. As a result, its power has increased. However, its principle
of work has not changed.

Module 4

Pre-reading

1. Think of as many words as possible related to the theme
“environment”. How do electricity and environment link? What
environmental influence of electricity can you imagine? Try to guess
the meaning of the term “green power”? What can be aims of green
power?

Reading
2. Read the text.
GREEN ENERGY AND GREEN POWER

Green energy includes natural energetic processes that can be used
with the little pollution. Green power is electricity generated from
renewable energy sources. Renewable energy is generally defined as
energy that is collected from resources which are naturally reprodused

A == on a human timescale. Their examples
are sunlight wind, rain, tides, waves
and geothermal  heat. = Renewable
energy often provides energy in four
important areas: electricity generation,
air and water heating /
cooling, transportation, and energy
services.
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Public seat with solar panel in Singapore
Anyone can sit and plug in their mobile phone.

Anaerobic digestion, geothermal power, wind power, small-
scale hydropower, solar energy, biomass power, tidal power, wave
power, and some forms of nuclear power which are able to "burn"
nuclear waste through a process known as nuclear transmutation,
such as an Integral Fast Reactor, and therefore belong to the "Green
Energy" category.

Some scientists believe that although green energy contributes
a lot to solving the world's increasing energy consumption, it must be
accompanied by a cultural change that encourages the decrease of
the world's appetite for energy.

In several countries electricity retailing arrangements make it
possible for consumers to purchase green electricity (renewable
electricity) from either their utility (an organization that provids a
public service) or a special green power provider.

When energy is purchased from the electricity network, the
power reaching the consumer will not necessarily be generated from
green energy sources. The local utility company, electric company, or
state power pool buys their electricity from electricity producers who
may be generating from fossil fuel, nuclear or renewable energy
sources. In many countries green energy currently provides a very
small amount of electricity, that generally contributs less than 2 to 5%
to the overall pool.

In some countries such as the Netherlands, electricity
companies guarantee to buy an equal amount of 'green power' as is
being used by their green power customers. The Dutch government
frees green power from pollution taxes, which means green power is
hardly any more expensive than other power.

The World Wide Fund for Nature and several green electricity
labelling organizations have created special energy standard under
which the national green electricity certification schemes can be
accredited to new green energy resources.

Vocabulary Practice and Grammar Revision
3. Find the following expressions in the text and learn them by heart:

1. BO306HOBNSIEMbIE UCTOYHUKN SHEeprmn

2. 3a nepuoa YenoBeveckon XN3HU
24
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reotepMasibHoe Tenno (Tenso 3eMHOMN Kopbl)

aHaspobHoe reHepupoBaHuMe  (MOSyYeHME MeTaHa U3
OpraHMYecKMx 0TX0A0B)

rmaposHeprms Hebonbwmnx 06bEMOB

COJTHEYHAs! SHeprus

3Hepruns buomMacchbl

3Heprvsl NpUINBOB

BOJIHO3HEpPreTMKa (3HEeprus MOPCKMX BOJH)

. PaAVMOAKTUBHBIE OTXOb!

. iAepHoOe NpeBpaLleHne 31IEMEHTOB

. UHTErpanbHblil SAEPHbIN PEaKTOp Ha BbICTPbLIX HEMpPOHaX

. IOrOBOpPbI O MOCTABKE 3N1EKTPUYECTBA

. CO3/Al0T BO3MOXXHOCTb MOTPEOUTENSM

. MOKyNaTb 3NEKTPUYECTBO, BblpabaTbiBaeMoe

npvpoaocbeperaoWwmMMn MeToaaMm
rocyAapCTBEHHAst SHeprocmMcreMa

BHOCUT MeHee 2-5% B 0bLyto SHeprocucTemy
Hasorn Ha 3arpsisHeHVe OKpyXalolLein cpeabl
BceMupHebIi poHA AvKON Npupoabl
MapKupytowme (KOHTPONMPYIOLME) OpraHnu3auum

4. Give definitions:

green energy
green power
renewable energy
utility

pollution taxes

5. Answer the following questions:

vhwne

o

What is this text about?

What are examples of renewable energy?

What areas are provided with renewable energy?

What kinds of power belong to the "Green Energy" category?
What measures does the Dutch government provide to
promote greem energy?

What measures do the World Wide Fund for Nature and
several green electricity labelling organizations provide for
these porposes?
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6. Translate into English:

1.

1)

2)
3)
4)
5)

PNoUnRrWNE

i

8

NeKTpUYEecTBo, BblpabaTbiBaeMoe C MOMOLLbIO
npupoaoc6eperaroLwmx METO/OB, Npou3BOAMTCS u3
BO306HOB/ISIEMbIX MCTOUHUKOB 3HEPTUM.

K KaTeropum <«4YucTtovi 3HEeprum» npUHAANIEXAT HEKOTopble
(bopMbl SAEPHON SHEPTUN.

Mcnonb3oBaHWe «UUCTOM 3HEPrUM» [IO/IKHO COMPOBOXAATHCA
CHUXKEHWUEM MOTPEBNEHUS SHEPIUM.

Bo MHOruMx cTpaHax BKMaZ <«4YMCTOW 3Heprum» B 06LLyHO
3HEProcUCTEMY OYEHb HEBENVK.

lonnaHACckoe MpaBUTENBCTBO OCBOBOXAAET MOTpedUTENEN
«YUCTOW BHEPrUM» OT HAJIOrOB Ha 3arpsi3HEHME OKPYXKAloLLEN
cpeabi.

Revise the material on all the conditionals (if-sentenses).
Put the verbs in appropriate form:

If T were you, I (fo read) more.

I (to take) a taxi yesterday, if I had had enough money.

If I (o meet) Jack, I will ask him about his research.

If he (fo be) wise enough, he would not tell about it.

If they hadn't called the police, they (to hAave) problems.

If he respected her, she (fo be) happy.

If I (fo be) not very tired, I will come to your party.

The boy would have been glad, if his parents (fo buy) him a
new laptop.

If the weather is bad, I ({o stay) home.

0.1 would have helped you with your presentation, if I (fo
have) time.

. Fill in the gaps with the verbs:

to do or to make; to receive or to obtain

Mr. Brown has succeeded in ... some data of interest. He has
got a lot of measurements ...

This scientist has ... the award for the discovery ... by him.
I've ... some experiments and let me ... a summary.

When did you ... your degree?

We've got a lot of work ...
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6) Ann ... her education at University.

7) I sure the results ... by you will help you to proceed with your
work.

8) My brother ... research in the field of electricity.

9. Explain the meaning of the following prefixes and translate
the words into Russian:

in — invisible, inhuman, inequitable, incapable, inessential,
injustice, inorganic, input, insoluble, inefficient;
self — self-sufficient, self-acting, self-recording, self-control, self-
consistent;
out — outside, outdo, outstretched, outstanding, output;
re — renewable, recombine, recycle, recovery, restructure;
de — to decrease, , deformation, discoloration, to decompose, to
delay.
non — nonsense, nonpaged, nondestructive, nonresistant, nonacid;

Language Development

10. Correct the wrong statements using the following as phrase
openings:

—  On the country;

— Idon't believe that;

— It is considered that;

- In my opinion;

— however according to the text;
- Idon't think that;

- I'm afraid you are mistaken,;

- Sorry I can‘t agree with you.

1. Pollution taxes free you for environmental pollution.

2. Green electricity is a kind of electric power generated from
trees.

3. Sunlight wind, rain, tides, waves and geothermal heat are not
renewable resources.

4. Green electricity is the only way to protect environment.

Any form of nuclear power cannot belong to green power.

6. Utility is an organization that burns nuclear waste.

b

11. Comment on one of the statements:



t‘RM Cp YnpaBJsieHue JJUCTAaHIIMOHHOT'O 06yYeHUs U MOBbIIIEHUS KBAaIUPUKALUN

Nz
o | JJIeKTpO3HEePreTHKA U 3JIeKTPOTEXHUKA

— Humans’ technologies have not only negative influence on
environment.

— Science often faces the problem of the balance of priorities
(economical and environmental).

12. Read the text again. Write out the keywords of the text.

13. Think of the most suitable headings for each paragraph.
Complete your writing plan of the text using these
headings.

14. Summarize the text in 7-8 sentences. Make use of the
following phrases:

—  The text under discussion reports on...

—  The main objective (purpose, aim) of the text is...

- The text discusses/considers/analyses/deals
with/emphasizes...

—  Much attention is given to...

15. Complete a brief abtract of the text in writing.

16. Translate the text in writing.
Scanning reading

17. Read the text without a dictionary. What are its main ideas?
SUSTAINABLE ENERGY AND ITS TECHNOLOGES

Sustainable energy is energy obtained from non-exhaustible
resources. By definition, sustainable energy serves the needs of the
present without compromising the ability of future generations to
meet their needs. Technologies that promote sustainable energy
include renewable energy sources, such as hydroelectricity, solar
energy, wind energy, wave power, geothermal energy,
bioenergy, tidal power and also technologies designed to
improve energy efficiency. Energy efficiency has the goal to reduce
the amount of energy required to provide products and services.
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Costs have fallen dramatically in recent years, and continue to fall.
Most of these technologies are either economically competitive or
close to being so. Increasingly, effective government policies support
investor confidence and these markets are expanding. Considerable
progress is being made in the energy transition from fossil fuels to
ecologically sustainable systems, to the point where many studies
support 100% renewable energy.

Renewable energy technologies are essential contributors to
sustainable energy. Conceptually, one can define three generations of
renewables technologies, reaching back more than 100 years.

First-generation technologies emerged from the industrial
revolutionat the end of the 19th century and include
hydropower, biomass combustion and geothermal power and heat.
Some of these technologies are still in widespread use. Second-
generation technologies include solar heating and cooling, wind
power, modern forms of bioenergy and solar photovoltaics. These are
now entering markets as a result of research, development and
demonstration investments since the 1980s. Many of the technologies
reflect significant advancements in materials. Third-generation
technologies are still  under development and include
advanced biomass gasification, biorefinery technologies,
concentrating solar  thermal power, hot dry rock geothermal
energy and ocean energy. Advances in nanotechnology may also play
a major role.

Module 5

Pre-reading
1. Find the odd word. Explain your choice.

1) radar, radio, computer, engineering, television;

2) electronics, control systems, signal processing, mechatronics,
physicist, telecommunications;

3) made, produced, generated, referred, formed, shaped,
created;

4) copper, silver, conductor, gold, mercury, lead.
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Reading
2. Read the text.
ELECTRICAL ENGINEERING

Electrical engineering, sometimes referred to as electrical and
electronic engineering, is a field of engineering that deals with the
study and application of electricity, electronics and electromagnetism.
The field now covers a range of subtopics including power,
electronics, control systems, signal processing and
telecommunications.

Electrical engineering may or may not include electronic
engineering. In some countries electrical engineering is considered to
deal with the problems associated with large-scale electrical systems
such as power transmission and motor control, whereas electronic
engineering deals with the study of small-scale electronic systems
including computers and integrated circuits. Alternatively, electrical
engineers are usually concerned with using electricity to transmit
energy, while electronic engineers are concerned with using electricity
to transmit information.

Electricity has been a subject of scientific interest since at least
the early 17th century. The first electrical engineer was
probably William Gilbert who designed the versorium: a device that
detected the presence of statically charged objects. He was also the
first to draw a distinction between magnetism and static electricity
and is credited with establishing the term electricity. In
1775 Alessandro Volta's scientific experimentations devised the
electrophorus, a device that produced a static electric charge, and by
1800 Volta developed the voltaic pile, a forerunner of the electric
battery.

In 1827 Georg Ohm quantified the relationship between
the electric current and potential difference in a conductor. Michael
Faraday discovered electromagnetic induction in 1831, and in 1873
James Clerk Maxwell published a unified theory of electricity
and magnetism. During these years, the study of electricity was
largely considered to be a subfield of physics. It was not until the late
19th century that universities started to offer degrees in electrical
engineering.
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In 1882 Edison developed the world's first large-scale electrical
supply network. In 1887 Nikola Tesla worked at a competing form of
power distribution known as alternating current.

During the development of radio, many scientists and inventors
contributed to radio technology and electronics. In 1934 the British
military began to develop radar.

In 1941 Konrad Zuse presented the Z3, the world's first fully
functional and programmable computer. In 1946 theENIAC (Electronic
Numerical Integrator and Computer) of John Presper Eckert and John
Mauchly followed, beginning the computing era.

The invention of the transistor in 1947 by William B.
Shockley, John Bardeen and Walter Brattain opened the door for
more compact devices and led to the development of the integrated
circuit in 1958 by Jack Kilby and independently in 1959 by Robert
Noyce. In 1968 Marcian Hoff invented the first microprocessor
at Intel and thus ignited the development of the PC.

Vocabulary Practice and Grammar Revision
3. Answer the questions:

1. What does electrical engineering as a field of engineering deal
with?

2. What is the difference in spicialisation of electrical engineers
and electronic engineers?

3. What is the contribution to the field by Georg Ohm? Michael
Faraday? James Clerk Maxwell? Edison? Nikola Tesla?

4. What are the stages of developing computers?

5. How did the appearance of the transistor influence the
first microprocessor invention?

4. Find in the text the definition of:

1. electrical engineering
2. versorium

3. electrophorus

4. voltaic pile

5. Give Russian equivalents for:
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1. electrical engineering

2. referred to as

3. the field now covers

4. a range of subtopics

5. to be considered

6. large-scale electrical systems

7. motor control

8. integrated circuits

9. to be concerned with

10. statically charged objects

11. to draw a clear distinction

12. large-scale electrical supply network
13. a competing form of power distribution
14. ignite the development of the PC

6. Form adjectives from the following nouns by adding the suffix
and translate them into Russian:

logic
function
nature
evolution
addition
environment
centre
structure
observation
practice
origin
condition

A\Y n”n
al

7. Revise the material on Present and Past Participles. Form Present
and Past Participles from the following verbs and use them in the

sentences of your own.

to develop
to affect
to increase
to invent

to follow
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to face

to result in
to reduce
to devise
to cause

8. Match the English Passive constructions with the Russian

equivalents:

a) were devised

. bbIn pa3paboTaH

b) was suggested

. 6bIM N306peTEHbI

c) will be selected

. 06HapYy>XMBakTCs

d) has been developed

. 6611 NpeanoxeH

e) was published

. bbIn ony6MKkoBaH

f) are being detected

. ByneT cnpoekTMpoBaH

g) will be designed

. CHMKaETCA

h) is being reduced

XN NP WIN (=

. bynet otobpaH

Language Development

9. Agree or disagree with the statements given below. The following

phrases may be helpful.

- You are right.
- Not quite.

— You are wrong there.

- Exactly.
— Quite the contrary.

— Tam afraid. I can’t agree with you.

— I entirely agree with you.

— That’s right.
— Not at all.

. Electrical engineers usually deal with using electricity to
transmit information, while electronic engineers are concerned
with using electricity to transmit energy.

. Electricity has been a subject of scientific interest since at
least the early 15th century.
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3. Michael Faraday developed the voltaic pile, a forerunner of
the electric battery.

4, the relationship between the electric current and potential
difference in a conductor was quantified by Georg Ohm.

5. Nikola Tesla worked at a competing form of power distribution
known as direct current.

6. Radar was developed by the British military.

7. In 1991 Konrad Zuse presented the Z3, the world's first fully
functional and programmable computer.

8. The first microprocessor at Intel was developed by Marcian
Hoff.

10. Read the text again. Summarize the article in 7-8 sentences.
Make use of the following phrases:

It is reported that...

... Is compared

— ... Is analyzed in detail

— The text under discussion reports on...

The main objective (purpose, aim) of the text is...

— The text discusses/considers/analyses/deals
with/emphasizes...

— Much attention is given to...

11. Translate the text in writing

12. Prepare a report on the topic “Potential applications of electrical
engineering”.

Scanning reading

13. Read the text without a dictionary. What are its main ideas. Retell
the text in English.

MECHATRONICS AND BIOMEDICAL ENGINEERING

Mechatronics is an engineering discipline which deals with the
convergence of electrical and mechanical systems. Such combined
systems are known as electromechanical systems and have

widespread adoption. Examples include automated manufacturing
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systems, heating, ventilation and air-conditioning systems and various
subsystems of aircraft and automobiles.

The term mechatronics is typically used to refer to macroscopic
systems but futurists have predicted the emergence of very small
electromechanical devices. Already such small devices, known
as micro electromechanical systems (MEMS), are used in automobiles
to tell airbags when to deploy, in digital projectors to create sharper
images and ininkjet printers to create nozzles for high definition
printing. In the future it is hoped the devices will help build tiny
implantable medical devices and improve optical communication.

Biomedical engineering is another related to electrical
engineering discipline. It is concerned with the design of medical
equipment. This includes fixed equipment such as ventilators, MRI
scanners and electrocardiograph monitors as well as mobile
equipment such as cochlear implants, artificial pacemakers
and artificial hearts.

Module 6

Pre-reading

1. Read the title of the text. What do you think the text is about?
What do you know on the topic?

Reading
2. Read the text.
PRACTICING ENGINEERS AROUND THE WORLD

In most countries, a Bachelor's degree in engineering
represents the first step towards professional certification. After
completing a certified degree program the engineer must satisfy a
range of requirements (including work experience requirements)
before being certified. Once certified the engineer is designated the
title of Professional Engineer (in the United States, Canada and South
Africa), Chartered Engineer (in India, the United
Kingdom, Ireland and Zimbabwe), Chartered Professional Engineer (in
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Australia and New Zealand) or European Engineer (in much of
the European Union).

The advantages of certification vary depending upon location.
For example, in the United States and Canada only a licensed
engineer may provide engineering work for public and private clients.
This requirement is enforced by state and provincial legislation such
as Quebec's Engineers Act. In other countries, such as Australia, no
such legislation exists. Practically all certifying organizations play an
important role in maintaining ethical standards for the profession that
they expect all members. In most countries engineers are subject
to contract law. In cases where an engineer's work fails he or she
may be punished. An engineer's work must also comply with
numerous other rules and regulations such as building codes and
legislation on environmental law.

Professional scientific centers for electrical engineers include
the Institute of Electrical and Electronics Engineers and the Institution
of Engineering and Technology. The Institute of Electrical and
Electronics Engineers claims to produce
30% of the world's literature in electrical
engineering, has over 360,000 members
worldwide and holds over 3,000
conferences annually. The Institution of
Engineering and Technology publishes 21
. journals, has a worldwide membership of
over 150,000, and claims to be the largest
professional engineering society in Europe.
Upgraiding of technical skills is a serious
concern for electrical engineers.
Membership and participation in technical
societies, regular reviews of periodicals in
the field and a habit of continued

learning are therefore essential to maintaining proficiency.
The Institute of Electrical and Electronics Engineers
Is on the 17th floor of 3 Park Avenue in New York City

In countries such as Australia, Canada and the United
States electrical engineers make up around 0.25% of the labor force.
Outside of these countries, it is difficult to measure the demographics
of the profession due to less reporting on labour statistics. However,
in terms of electrical engineering graduates per-capita, electrical
engineering graduates would probably be most numerous in countries
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such as Taiwan, Japan, India and South Korea.

Vocabulary Practice and Grammar Revision

3. Find the following expressions in the text and learn them by heart:

=2 OUoONOCTULTD,WNEF

—
wWN

N = = = =
O VWOoLONO U N

NN
N =

4. Give

NOUThs WON =

NH)XeHep-MNpaKTHK
cTeneHb bakanaspa
npodgeccrmoHanbHas aTrectaums
nporpamMma BbiclLero obpasoBaHus
YAOBNETBOPSITL psiAy TpeboBaHmMi
onbIT paboTsl

NpucBanMBaeTCs 3HaHWe
JMMNIOMUPOBAHHBIN UHXXEHEP
npenMyLLecTBa aTTecTaumm

. Pa3HATCA B 3aBUCMMOCTU OT MeCTa
. obecneumBaTbCs rocyAapCTBeHHbIM n MeCTHbIM

3aKOHOAATENbCTBOM

. cybbeKTbl 4OrOBOPHOro npasa

. COOTBETCTBOBATb MHOrOUMC/IEHHbIM MpaBuiaM U NHCTPYKLUMSIM
. CTPOUTESBHBIN KOAEKC

. DKOSI0rMyeckoe npaso

. exerogHo npoeoauT cBbile 3000 koHdepeHUWi

. YIEHCTBO M y4acTue B TeXHUYecKnx obliectasax

. perynsipHoe u3y4yeHue 1 aHanus Nepmoamnku no npeamery

. MpUBbIYKA NOCTOSIHHOMO 06y4YeHus

. ABNSAOTCA CyLLECTBEHHbIMU ans noaaep>xaHus

npoeccMoHanbHOro ypoBHS

. cocTaBnsaTb okoso 0,25% pabouein cunbl
. C TOYKM 3PEHUSI KONMMYECTBA 3NEKTPOMHXKEHEPOB Ha AyLly

HaceneHus

Russian equivalents for:

. maintaining ethical standards

. building codes

. represent the first step towards sth
. per-capita

. a certified degree program

. a serious concern

. satisfy a range of requirements
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15.
16.
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20.
21,
22,
23.

JJIeKTpOIHEPTreTUKA U 3JIEKTPOTEXHHUKA

legislation on environmental law

reviews of periodicals in the field

work experience requirements

is designated the title

a habit of continued learning

labor force

Chartered Engineer

vary depending upon location

to be subject to contract law

Bachelor's degree

professional certification

advantages of certification

upgraiding of technical skills

be essential to maintaining proficiency

be enforced by state and provincial legislation
comply with numerous rules and regulations

5. Answer the questions:

4,

5.

What titles can the engineer be designated?

When may an engineer provide work for public and private
clients under US legislation

In what cases may an engineer be punished?

What laws, rules and regulations must an engineer's work
comply with?

What does an engineer have to do to maintaining proficiency?

6. Revise the material on English Modal verbs and their equivalents.
Match modal verbs and their equivalents with Russian phrases:

a) are able to carry out
b) have to develop

1. BO3MOXHO, NOBNAUSIET

2. JOMKEH HavaTbCs

¢) must look for solution | 3. morno 66l npuBecTu K

d) have to hurry 4. B COCTOSIHUW BbINOSHUTb

€) may influence 5. BO3MOXHO, NpuBEAET K
6
7
8

f) could result in . AO/MKHbI pa3pabaTbiBaTh
g) is to begin . BbIHY>X[A€eHbl NOTOPONUTLCS
h) might lead to . JO/DKHbI MCKaTb pelueHue

7. Translate the following sentences into Russian:
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This method should be looked upon as the most progressive
one.

You have to make use of these facts to prove your theory.
One must be sure that maintaining proficiency is a serious
concern for an engineer.

These different aspects of the theory must be taken into
account.

The engineers should study the problem of using electricity.
The scientists have to develop new approaches in the field.
Mr. Brown is to make part in the scientific conference on the
problems of electricity.

One should remember that science is a creative and dynamic
activity.

We are to take care of the ethical and moral matters of our
work.

10.0ne may watch more and more young people move into

engineering.

8. Translate into English. Pay attention to the modals and their

equivalents:

1. HwKTO He cMor nepeBecTu 3Ty CTaTblo.

2. HaM oTBeTUTb Ha 3TOT 3anpoc?

3. Buyepa MHe npuwaoCb NOANMCaTL KOHTPAKT.

4. MOXHO MHe BOCMONb30BaTbCA BaLUMM KOMMNbIOTEPOM?

5.  Mbl He CMOXEM 3aKOHUYUTb 3Ty paboTy BOBpeMs.

6. - Mbl 06a3aTeNbHO AO/MKHBI BbINOHUTL 3TO 3agaHue?
- HeT, He Hago.

7. CornacHoO KOHTpaKTy, Mbl AOJDKHbI 3aKOH4YMTb paboTty k 10
Masl.

8. OTu CcTydeHTbl, BEpPOSITHO, ceiyac B nabopatopuu.

9. He mornu 6bl Bbl 06b51ICHNTE MHE 3TO 3agaHune?

10. BaM cnepyeT noanucaTb 3TOT KOHTPAKT.

11. BaMm He Hago knacTb caxap B Yai. OH cnagkui.

12. MHe nepeBecTu BOMpoc?

13. Buepa HaM NpULLNOCL NPUHATL 3TO NPEASIOKEHME.

14. MOXHO MHe y4yacTBOBaTb B 3KCNepUMeHTe?

15. TMoe3a gomkeH NnpmbbiTb Yepes yac.

16. JTa cTaTbhsl, BO3MOXHO, A1 HAC UHTEPECHa.
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He mornu 66l Bbl 06BSCHUTL MHE 3TO 3aAaHune?
BaM cnepnyeT eCTb MeHbLue Conu.

Language Development

9. Agree or disagree with the statements given below. The following
phrases may be helpful:

— I doubt that (if) ...
— Exactly. Quite so.
— It’s hardly likely that ...
— That’s wrong, I can't agree that ...
— Quite the contrary.
— 1 don’t think so.
1. In most countries, a Bachelor's degree in engineering
represents the final step towards proficiency.
2. Upgraiding of technical skills is a serious concern for electrical
engineers.
3. In the United States and Canada everybody may provide
engineering work for public and private clients.
4. Certifying organizations play an important role in maintaining
ethical standards for the profession.
5. The Institution of Engineering and Technology publishes 2
journals.
6. An engineer's work must comply with legislation on
environmental law.
7. Regular reviews of periodicals in the field and a habit of
continued learning are essential to maintaining proficiency.
8. In countries such as Australia, Canada and the USA electrical
engineers make up around 25% of the labor force.
10. Read the text again. Render it according to the following
scheme:

— the title of the text is ...

— the text tells/ runs about ...

— the mainy/ central idea is ...

—to put it in a few words ...

— the aim of the text is to tell the reader about ...
—according to the text ...
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— I support the author’s idea ...
—1I don't quite agree with the author’s point of view concerning

—I'm going to add ...
— I like to point out the following facts that were new to me ...
— In conclusion I'd like to say ...

11. Translate the text in writing.
12, Prepare a report on the topic “Practicing Engineers in Russia”.

Scanning reading
13. Read the following text once without a dictionary. Try to catch
the main ideas. Retell the text briefly in English.

EDUCATION IN THE FIELD OF ELECTRICAL
ENGINEERING

Electrical engineers typically possess an academic degree with a
major in electrical engineering. The length of study for such a degree
is usually four or five years and the completed degree may be
designated as aBachelor of Engineering, Bachelor  of
Science, Bachelor of Technology or Bachelor of Applied Science
depending upon the university.

The degree covers physics, mathematics, computer
science, project management and specific topics in electrical
engineering. Initially such topics cover most, if not all, of the sub-
disciplines of electrical engineering. Students then choose to specialize
in one or more sub-disciplines towards the end of the degree.

Some electrical engineers also choose to pursue a postgraduate
degree such as a Master of Engineering/ Master of Science
(MEng/MSc), a Master of Engineering Management, a Doctor of
Philosophy (PhD) in Engineering, an Engineering Doctorate (EngD), or
an Engineer's degree. The Master and Engineer's degree may consist
of eitherresearch, coursework or a mixture of the two. The Doctor of
Philosophy and Engineering Doctorate degrees consist of a significant
research component and are often viewed as the entry point
to academia. In the United Kingdom and various other European
countries, the Master of41Engineering is often considered
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an undergraduate degree of slightly longer duration than the Bachelor
of Engineering.

Module 7

Pre-reading

1. What kind of work might electrical engineers do? Read the
title of the text. What do you think the text is about?

Reading
2. Read the text.
TOOLS AND WORK

From the Global Positioning System to electric power
generation, electrical engineers have contributed to the development
of a wide range of technologies. They design, develop, test and
supervise the deployment of electrical systems and electronic devices.
For example, they may work on the design of telecommunication
systems, the operation of electric power stations, the lighting
and wiring of buildings, the design of household appliances or the
electrical control of industrial machinery. Sattelite communications is
one of many projects engineer might work on.

Fundamental to the discipline are the sciences of physics and
mathematicsas these help to obtain both a qualitative
and quantitative description of how such systems will work. Today
most engineering work involves the use of computersand it is
commonplace to use computer-aided design programs when
designing electrical systems. Nevertheless, the ability to sketch ideas
is still invaluable for quickly communicating with others.

Although most electrical engineers will understand basic circuit
theory (that is the interactions of elements such
as resistors, capacitors, diodes, transistors and inductors in a circuit),
the theories employed by engineers generally depend upon the work
they do. For example, quantum mechanics and solid state physics
might be relevant to an engineer working on VLSI (the design of
integrated circuits), but are largely irrelevant to engineers working
with macroscopic electrical systems. Even circuit theory may not be
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relevant to a person designing telecommunication systems that
use off-the-shelf components. Perhaps the most important technical
skills for electrical engineers are reflected in university programs,
which emphasize strong numerical skills, computer literacy and the
ability to understand the technical language and concepts that relate
to electrical engineering.

For many engineers, technical work accounts for only a fraction
of the work they do. A lot of time may also be spent on tasks such as
discussing  proposals with clients, preparing budgets and
determining project schedules. Many senior engineers manage a team
of technicians or other engineers and for this reason project
management skills are important. Most engineering projects involve
some form of documentation and strong written communication skills
are therefore very important.

The workplaces of electrical engineers are just as varied as the
types of work they do. Electrical engineers may be found in the
modern lab environment of a fabrication plant, the offices of
a consulting firm or on site at a mine. During their working life,
electrical engineers may find themselves supervising a wide range of
individuals including scientists, electricians, computer programmers
and other engineers.

Vocabulary Practice and Grammar Revision
3. Find the following in the text:

nobanbHas HaBUrauMoHHas CyTHUKOBas CMCTEMA
NPOU3BOACTBO 3/1EKTPO3HEPrnn

BHEZIpEHNE 3NeKTPUYECKUX CUCTEM

OCBeELLEHME 1 3NeKTpUbUKaums 3aaHnm

NPOEKTUPOBaHNE BbITOBbLIX 3N1eKTponprMbopoB
3NEKTPOpEryMpoBaHne NpoMBbILLIEHHOMO MaLLIMHOCTPOEHUS
NOJTYYNTb KaK KauyeCTBEHHbIe, TaK U KOIMYECTBEHHbIE ONUCaHNUS
BKJTOYAET UCMONb30BaHWe

. 0BblYHbIM SIBNSIETCA UCMONb30BaHME

10.nporpamMMbl aBTOMaTU3NPOBAHHOMO NMPOEKTUPOBAHNSA
11.8Cé ewé HenepeoLeHNMO

12.06was Teopus cxem

13.koHAeHcaTopbl

14.kBaHTOBas MexaHuKa

15.dm3unka TBEpAOro Tena

CONOUIAWN
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16.akTyanbHa aAns MHXxeHepa

17.CBUC (cBepxbonbluas MHTErpasbHas cxema)
18.3neKkTpuyeckne MakpocncTeMol

19.1cnonb3yioT cepuiiHble (rOTOBbLIE) KOMMOHEHTHI
20.MpoyHble BblYMCIMTENbHbIE HABbIKK

21.0TYETBI O TEXHUYECKOWN paboTe
22.cocTaBfieHne rpadukoB NpoekTa

23.BefylumMe UHXEHepbl YNpaBnsaloT KOMMaHAON CreunanmcToB
24.TaK e pa3HoobpasHbl, Kak 1 TUMbl paboThbl
25.B COBpeMeHHOW nabopaTopHOW cpeae
26.cbopoyHoro 3aBoaa

27.Ha y4yacTKe waxTbl

28.0Ka3aTbCs PYKOBOASALWMMU LieNbIM PSAOM NnLy

4. Answer the questions:

1. What kind of technologies have electrical engineers
contributed?

2. Why are the sciences of physics and mathematics fundamental
to the discipline?

3. What do the theories employed by engineers generally
depend upon?

4. What are the most important technical skills for electrical
engineers?

5. What do the workplaces of electrical engineers depend on?
6. Why are management skills important for electrical engineers?
7. What kind of individuals may electrical engineers supervise?

5. Revise the material on Sequence of Tenses. Fill in the gaps:

. Ann said that Jack and Mary ... month.
. are getting married next

. were getting married the following
have got married the following

. will get married next

QO 0 O

. My friend says he ... that film but he didn't like it.
. has seen

. would see

. had seen

. sees

O 0O oo N
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. Tom asked if ... about the changes in the plan.
. did the other know

. the other knew

. had the other known

. do the other know

. I asked why ... for a new job.
. is he looking

. he is looking

. was he looking

. he was looking

. The examiner asked how long ... English.
. I had been learning English

. I have been learning English

. had I been learning English

. I am learning English

. Mr. Bell asked when ... to London.
. Mary will fly

. Mary would fly

. would Mary fly

. will Mary fly

. Peter said he ... month.

. was taking his exam the following
. was taking his exam next

. is taking his exam the following

. is taking his exam next

. I didn’t know that you ... that book.
. have already read

. had already read

. already read

. would already read

. You did it better than I ... .
. expect

. expected

. have expected
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d. had expected

6. Translate the sentences into English:

OH paccka3an MHe, rae oH bbin BUepa.

ToM cnpocun, 3Hato S 1 HOBOCTb.

Mepu cnpocuna, 6biBan nin g B JIoHAOHe.

AHHa ckasana CcBoeMy Apyry, 4YTobbl OH e€ BCTpeTu.
YunTenb ckasan HaM He ona3ablBaTb HA 3aHATUS.

OHa ckaszana, 4YTo OHa ye3xaeT B MockBy 3aBTpa.
YuunTenb ckasan nepeBoanTb NPeasioXXeHusl.

Mama cnpocunia MaJib4uKa, No4YeMy OH NJ1ayeT.
CTyneHTbl roBopAT, YTO OHM 6yayT cAaBaTb dK3aMeHbl B
cneayowem mecsue.

WRNOUTAWNE

7. Make up the sentences of your own with these verb-phrases:

to be of interest (value, importance, significance)

to come into use (action, play, into being)

to go into play (service, practice, particulars)

to bring into action (use)

to put into (use, operation, practice)

to take (advantage of, care of, part in) place, into account of,
into consideration

to give (consideration, mention, account)

to be in (excess, progress, a position, under way)

to be interested in (natural sciences, the problem, research)

to be under way (the study, programme, search, research)

to deal with (people, the problem, animals, the study)

8. Translate the sentences into Russian:

1.

Research work and experimental investigation are
constantly in progress to find materials with protections
better than those in use.

So we are now in a position to determine these properties.

. The study of space on a large scale with scientific

instruments is under way.

The protection of seas from drift netting is of great
significance.
We cannot say with certainty how the
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solar system had come into being.

No

A new radar went into service last year.
When planning communication in space we must take into

account the ionosphere.
8. The application of new methods let give an account of
devastating effects on the environment.

9. Work with a partner. Make as many words as you can by
adding prefixes (e. g. re, un, in, etc.) or suffixes (e. g. tion,
ence, ic, etc) to the words below:

inform
response
science
construct
produce

important acid
diverse populate
depend oxide
act protect
number new

10. Fill in the correct preposition, then choose any five of them
and make sentences:

WRONOUTAWNE

to account ... sth/sb

to be important ... sth/sb

to be optimistic/pessimistic ... sth
to be available ... sth/sb
investment ... sth/sb
concentration ... sth

a concentration ... sth

to get benefit ... sth

to have the benefit ... sth

. to depend ... sth

. to consist ... sth

. to be interested ... sth/sb
. a variety ... sth

. to be accurate ... sth

11. Choose the correct future form:

1. Next month Ann ........ a conference in London on
electricity.
2. A am taking part B will have been taking part C takes

part
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3. This time next Friday, we ............ an experiment.

4. A will make B will be making C are going
to make

5. We hope our assumption ............ right.

6. A will be B will have been Cis
going to be

7. These observations ............ by the end of the year.

8. A will be finish B will have been finished C are
going to be

9. By the end of the year, Tom .......... at the laboratory for
ten years.

10.A will work B will have been working C will be
working

11.This time next Friday, we ............ an experiment.

12.A will make B will be making C are going
to make

13.She .......... an experiment in electricity this year.
A will make B will be making Cis
making

Language Development

12. Comment upon the following problems, use the expressions
given below:
— I suppose you know that ... .
— I hope you will find it of interest to learn (that) ... .
— I would like to start by describing ... .
- According to what I know ... .
— It should be mentioned (that) ... .
— I would like to emphasize (that) ... .
— As to me, I am of the opinion (that) ... .
— I wish to finish by emphasizing (that) ... .

1. Fundamental to the discipline are the sciences of physics and
mathematics.

2. The most important skills for electrical engineers are strong
numerical skills, computer literacy and the ability to
understand the technical language and concepts.

3. Many senior engineers manage a team of technicians or other
engineers and for this reason project management skills are

important.
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4. Most engineering projects involve some form of
documentation and strong written communication skills are
therefore very important.

5. The workplaces of electrical engineers are just as varied as
the types of work they do.Discuss in groups of three one or
more of the important questions raised in the text. Then
present your ideas to the whole group.

13. Write an sabstract of the text in 100-120 words.
14. Translate the text in writing.
Scanning reading

15. Read the following texts once without a dictionary. Try to
catch the main ideas. Retell the text briefly in English.

POWER

Power engineering deals with
the generation, transmission and distribution
of electricity as well as the design of a range
of related devices. These
include transformers, electric, generators,
electric motors, high voltage engineering
and power eIectronlcs In many regions of the world, governments
maintain an electrical network called a power grid that connects a
variety of generators together with users of their energy. Users
purchase electrical energy from the grid, avoiding the costly exercise
of having to generate their own. Power engineers may work on the
design and maintenance of the power grid as well as the power
systems that connect to it. Such systems are called on-grid power
systems and may supply the grid with additional power, draw power
from the grid or do both. Power engineers may also work on systems
that do not connect to the grid, called off-grid power systems, which
in some cases are preferable to on-grid systems. The future includes
Satellite controlled power systems, with feedback in real time to
prevent power surges and prevent blackouts.

CONTROL

Control systems play a critical role in space
flight. Control engineering focuses on
the modeling of a diverse range of dynamic

systems and the  design
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of controllers that will cause these systems to behave in the desired
manner. To implement such controllers electrical engineers may
use electrical circuits, digital signal processors, microcontrollers
and PLCs (Programmable Logic Controllers). Control engineering has a
wide range of applications from the flight and propulsion systems
of commercial airliners to the cruise control present in many
modern automobiles. It also plays an important role in industrial
automation. Control engineers often utilize feedback when
designing control systems. For example, in an automobile with cruise
control the vehicle's speed is continuously monitored and fed back to
the system which adjusts the motor's power output accordingly.
Where there is regular feedback, control theory can be used to
determine how the system responds to such feedback.
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