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HPEIANCJTIOBHUE

JlaHHBIE METOAMYECKUE YKa3aHMs MPeIHA3HAYCHBI U1 Y4eOHO-
METOANYECKOTO COMPOBOXKACHHS Kypca aHTJIMHCKOTO S3bIKa JUIsl CTY/ICH-
TOB HES3BIKOBBIX BY30B, oOyd4aromuxcsi mo crnernuanbHoctd 13.03.02
«DNEKTPOIHEPreTHKA U DJIEKTPOTEXHUKA) BCEX HAPABICHHOCTEH.

Meronuueckre — yKazaHHS ~ CoOJepKaT  TEKCTbl ~ HAy4yHO-
TEXHIYECKOT0 XapakTepa Mo IHEePTeTHKe M KOMIUIEKC 3aJaHui C yIeTOM
po(hecCHOHATBHBIX HHTEPECOB 00yYaeMbIX W COOIIOICHHEM MPUHITHIIA
MEXIUCIUIUIMHAPHOCTH oOyueHus. M3ydeHne mpeioKeHHOro MaTepu-
aya HalpaBlIEHO Ha Pa3BUTHE YMEHHH IPOCMOTPOBOIO W H3YYArOIIEro
YTEHHS TEKCTOB TI0 HAIIPABIIEHUIO MOATOTOBKH, a TaKKe MX IEepPEeBOIa Ha
PYCCKHUH SI3BIK C TOCJIEAYIOIIMM HCIOJIb30BAHMEM TOyUYeHHON HHQOP-
Maluu ajist pequOﬁ IMPAaKTUKH,; COBCPIHICHCTBOBAHUC HABLIKOB U YMCHI/Iﬁ
BCEX BHJIOB YTeHHS (M3ydalOIIEero, O3HAKOMUTEIBHOTO, MOWCKOBOTO H
MPOCMOTPOBOTO) M TIEPEBOAA CIIEUUATBLHON HAYYHO-TEXHUYECKOW JIUTe-
patypsl il U3BJIeUeHUS] HH(POPMAILIUHU, 03HAKOMIICHHE C Y3KOCTICI[aIIH-
3UPOBaHHON TEPMHUHOJIOTHUEN HA AaHTTIMHCKOM SI3BIKE.

MeTtoandecknue yKazaHusl COCTOAT U3 4 pa3fenoB, BKIIOYAOIINX
pa3HOe KOJIMYECTBO TEKCTOB IO SHEPTETUKE U 3JEKTPOTEXHHUKE, a TaKxKe
Uil paboTHl MpemiaraloTcsl pa3HooOpasHble BUAbl ynpaxHeHuil. Ilpex-
JIOKEHHBIE MaTepHalibl IPEAHAa3HAYEHBI KaK AJIsl CAMOCTOSITEIbHOM pado-
ThI, TaK U A7 pabOTHI B Ay AUTOPHH.



UNIT I. WHAT IS YOUR FUTURE OCCUPATION?

1. Try to answer the question:
Do you think you have what it takes to become an engineer?
11 like to build new things, or improve the way things work.
"I 1 'am interested in applied mathematics and physics.
1 1 am creative, imaginative and consider myself an idea person.
I 1'am good at clearly explaining technical things to others.
"1 | pay special attention to detail and accuracy and am not easily
distracted.
| I am a good problem solver and think quickly on my feet.
| | am a great multi-tasker.
I I have an aptitude for using specialized computer software.
| | am interested in pursuing a university education that may re-
quire at least four or more years of study.
I | am quite versatile and flexible and can work on my own or
with a team.
I | have well developed communication and computer literacy
skills.
"1 am able to travel to and from work locations.
I I think a career as an engineer is exciting and I'm up for the
challenge and adventure!

2. Insert the correct words from the brackets.
1. The _ is responsible for every _ in the factory. (engineer-
ing/engineer/engine)
2. I'm a _, but I want to become a _ engineer. (mechani-
cal/mechanic/ mechanics)
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3. The lab _ maintains all the _ equipment. (techni-
cian/technical/technology)

4. The _ repairs all the _ equipment on the rig.
(electrical/electrician/electricity)

3. Match the questions on the left with the answers on the right. Act out
the dialogue. What have you learnt about the man?

1. What’s your job? a. Yes, I'm getting used to the new
job.

2. How long have you been doing | b. Ok, but it’s taking longer than I

that? expected

3. Where do you work? c. | have an apartment just outside
Oslo.

4. Where do you live? d. ’'m designing a new application.

5. What languages do you speak? e. I’'m a quality control engineer.

6. How are you getting on with the | f. In a factory near Jakarta.
plans?

7. What are you working on at the | g. For about eighteen months.
moment?

8. Are you settling in OK? h. English, Dutch and Mandarin.

4. Read the text about electrician Carlos Sanches. What topics does
Carlos talk about?
| his education and training,
| apprenticeship,
[ safety of the job,
| his duties and responsibilities,
L] the equipment he uses for troubleshooting,
L] the dangers of his work,
" his company.
5. Can you guess the meaning of the highlighted words from the con-
text? Check it with a dictionary.

I'm an electrician in the oil industry. | work for BP company. |
help to install, maintain and repair electrical wiring, fixtures and control
equipment. This includes troubleshooting when things go wrong. A lot of
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my work is outdoors. | work in all kinds of weather. Sometimes | work in
very high places. During any working week, | use all of my personal
protective equipment (PPE): a hard hat, safety glasses with side shields,
safety shoes, safety gloves, hearing protection, safety harness and breath-
ing apparatus. | also use a special insulating rubber matting. | can stand
or sit on it when I work. It reduces the risk of shock.

Electricity creates two main hazards. The first is electrocution.
If electricity enters your body, it can burn you badly or kill you. The oth-
er hazard is a spark. Sparks are generally hazardous, but especially in the
oil and gas industry. If there is a spark in an area with flammable gas, of
course there can be explosion.

I work very carefully and check everything. Is the electricity
switched off? Am | using the right PPE? And other electricians check my
work too. We look out for each other.

6. Think and answer.

1. Would you like to do Carlos’s job? Why/why not?

2. What does electrical engineering (EEng) deal with?

3. Is it a popular branch of occupation in Russia?

4. What kinds of activities do engineers with the major in EEng. perform?

7. Read the text and check the meaning of the highlighted words with a
dictionary.
Electrical Engineering
1. Electrical engineering — sometimes referred to as electrical and elec-
tronic engineering — is an engineering field that deals with the study and
application of electricity, electronics and electromagnetism. It became an
identifiable occupation in the late of the nineteenth century after com-
mercialization of the electric telegraph and electrical power supply. Tra-
ditionally electrical engineering deals with the problems associated with
large-scale electrical systems such as power transmission and motor con-
trol, whereas electronic engineering comprises small-scale electronic sys-
tems including computers and integrated circuits. Recently the difference
has not become so sharp by the growth of power electronics. Now this
dynamic, hi-tech branch of engineering covers the range of fields includ-
ing electric power and machinery, computers and electronics, communi-
cations and control.
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2. Working in this direction you may have a specialized job doing any-
thing from light and power to designing and installing new hardware plat-
forms; conducting networking and automation; operating virtual enter-
prises, internet and fiber-optics. Typical work environments include pro-
duction and manufacturing industries. There are plenty of well-paid, cut-
ting-edge jobs there, and the diversity of jobs allows you to choose the
one that suits you best.

3. Electrical engineers must have at least a Bachelor's degree with the
major in electrical engineering (a Bachelor of Science, a Bachelor of En-
gineering) for almost all entry-level engineering jobs. The next step in the
career is to get the license of Professional Engineer. You have to get the
upgraded professional skill and the required working experience.

4. Companies seeking to recruit new graduates frequently take part in the
«Milk round». This means they visit universities and colleges, invite stu-
dents to attend presentations and conduct interviews with those who are
interested in employment. There is a competition to recruit the most able
students. The «virtual milk round» is where this system of recruitment is
provided over the Internet.

5. Your curriculum vitae (CV) is one of the most important documents
presented to a potential employer. It lists academic achievements and
work experience with relevant personal information. It must be written to
hold the employer's attention and provide the essential information. Em-
ployers often ask applicants to supply a covering letter with their CV.
This allows the applicant to go into more details as to why they are suita-
ble for the job and they have the opportunity to address the employer on a
more personal level.

8. Decide if the statement is

a. true

b. false

c. there is no information.

1. Electrical engineering (EEng.) deals with both large-scale and small-
scale systems.

2. EEng. offers great job opportunities.

3. Electrical engineers are usually concerned with using electricity to
transmit energy,



while electronic engineers deal with using electricity to process infor-
mation.

4. A BEng. degree is enough for carrying out skillful engineering work.

5. In the USA and Canada only a licensed engineer provides engineering
work for

public and private clients.

6. A CV provides background information about an applicant.

9. Which paragraph (1, 2, 3, 4, 5) is the following idea referred to?

a. Electrical Engineering became a popular profession at the end of the
nineteenth century.

b. Typical work environments include production and manufacturing
branches of industry.

c. There is a competition to find the most capable students.

d. Employers often ask applicants to supply a covering letter with their
CV.

e. You have to get further education.

10. Choose the answer to the question:

Why is electrical engineering considered to be one of the most prestigious
branches of engineering?

1. It covers the range of hi-tech engineering fields.

2. It’s used for key industries.

3. It’s dynamic and it relies on science.

4. It has a wide range of applications.

11. Choose the sentence that reveals the main idea of the text.

1. Adopting the latest discoveries EEng. contributes to technical progress.
2. A Bachelor’s degree in Engineering gives you a chance to find a well-
paid job.

3. It’s easy to promote yourself and make a career working in the field of
EEng.

12. Read and translate the following interview.

ROSEMARY: Come in. Please take a seat.

CHRISTINE: Thank you.

R: I’m Rosemary Pym, by the way. Branch Manager.
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C: Christine Bailey. Pleased to meet you.

R: I take it you’re looking for a temporary office work.

C: That’s right.

R: How old are you, Christine?

C: ’'m eighteen.

R: That’s rather young for the kind of responsibility we give people.
What experience have you had?

C: Well, I’ve just left school, actually, and I’m looking for a job between
now and when | go to college.

R: It doesn’t sound as though we can help, Christine. You see, our clients
are very demanding especially when it comes to the new office technolo-
ay.

C: Oh, that’s no problem. I took extra classes in office skills at school.

R: Oh, that’s good. Perhaps you’d like to outline what you’ve been do-
ing?

C: | started by learning keyboard skills. Then | went on to learn about
word processing and database management. Would you like to see my
certificates?

R: Very impressive. You seem well qualified from the technical point of
view. But how well do you think you’ll get along with people in an of-
fice?

C: I think I’'m quite adaptable. I belonged to the drama society at school,
as well as working on the school magazine. And | played a bit of sport.
So, I’'m used to working as part of a team.

R: Sounds promising. Let’s see.... There’s a request from Terry’s Im-
ports for «a bright youngster»....

13. Read the CV. Act out the job-hunting interview with this candidate
discussing her strong and weak points. Then make your own CV.
Janine Underwood
432-543-6543 Cell: 333-123-1234
janine.underwood@abcu.edu
35 White Street
New York, NY 10001

Education:  Bachelor of Arts, ABC University, New York, NY,
May 2015
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Double Majors: English and Latin American Studies (Spanish)
Study Abroad: Bogota, Colombia — January 2014

Related Experience: Library Assistant, Cervantes Library, ABC Univer-
sity
Sept. 2011 — present.
Perform general administrative duties to support professional
staff.
Founder and leader, Harry Potter Book Club, New York, NY
Jan. 2010 — present.
Intern, Calles y Suefios Cultural Space, Bogota Spring 2014
Assisted in teaching complimentary English lessons to communi-
ty members.
Volunteer at Community Library, Queens, NY
Jan. 2009 — May 2009.
Catalogued thousands of donated books, CDs, and DVDs.
Started weekly book group for elementary students to learn basic
Spanish words through listening to children's books read aloud
and translated.
Summer Counselor, NY Arts Camp.
Summer 2010 — Summer 2013.
Coordinated cultural outings for children aged 10-13 i.e. trips to
the theater, musical concerts, and museums including backstage
conversations with artists when possible. Helped students to plan,
advertise, and hold their own artistic performances and exhibi-
tions.

14. Think and answer.

1. Where do you study at? (University, Institute, course, major, etc.)
2. When was your major set up at the University? Who is the head of
your department? What famous graduates of your department do you
know?

3. What special subjects do you study?

4. Do you take part in scientific research work, conferences? What do
you do? What have you done (achieved) so far?
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15. Read the following text and do the tasks following it.
Dear Andrew

Don’t be angry with me for my long silence, but really, | was too
busy to write.

As you know, I was taking exams at the university. I’'m so proud
to say that I’'m luckily through with them and now I’m a second-year stu-
dent. I am facing a difficult term as we’re going to study some special
subjects that is, mechanics theory, resistance of materials, mathematical
models and others.

The study gets harder and harder each year and | have to spend a
lot of time getting ready for seminars and labs. I’m planning to participate
in a students’ research conference. Next summer we'll be taking a profes-
sional training. I’m looking forward to getting down to my major, Ma-
chinery and Equipment of Oil and Gas Industry. You must remember that
I follow in my father’s footsteps, so I'm greatly interested in mastering
my future profession. Specialists of my qualification should conduct or-
ganization, research, technological works, as well as designing and ser-
vice works in oil and gas industry. I’m sure the university provides us for
all the necessary facilities. The faculty where | study, that is the oil and
gas faculty, has well-equipped lecture rooms, computer classrooms and
laboratories.

You know, in the 3d year we are going to spend a lot of time
studying special subjects and working in specialized laboratories.

In the 4th year we’ll submit a graduation paper and get a Bache-
lor Degree. So, according to our major we’ll be able to work as mechanic
engineers at oil and gas extractions, refineries and research institutes.
And if | graduate successfully, 1l have a chance to apply for a job in a
big international company, for example SHELL. That is why I'll have to
study English hard not to fail the interview.
Well, that’s all about me so far.

Write to me back.
Best wishes, Max

16. Find the English equivalents for the following words and phrases in
the text.

C,I[aBaTI: OK3aMCHbI, YCIICIIHO 3aBCPIINTH ‘ITO-J’II/I60, BTOPOKYPCHUK,
YCIOXHATBCA, TOTOBUTBCSA, YYACTBOBATb, HCCICAOBAHUC, IIPAKTHKA,
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CTPEMHTHCS, OBJAJIeTh, MPEICTABUTH BHITYCKHYIO paboTty, Hedrenepepa-
0aThIBaIOIINI 3aBOJ, IOTEPIICTh HEYAAUY.

17. Choose the true statements and add more information. Correct the
false ones.

1. Max’s speciality deals with extracting industry.

2. He is studying some special subjects this year.

3. Max has already had professional training.

4. At the university Max can take part in scientific research work.

5. It is a degree course.

6. His department is well-equipped.

7. He has to do a graduation paper at the end of the course of studies.

8. Max can easily find a well-paid job with his qualification.

18. Think and answer.

1. Why did you decide to become an electrical engineer? Did anybody
advise you to choose a career in this field?

2. What is the full name of your department?

3. What subjects are taught at your faculty?

4. Do you have any specialized subjects?

5. What does engineering mean to you?

6. What can you say about the role of an electrical engineer in the indus-
trialized society?

7. What skills and abilities should an electrical engineer have?

19. Prepare a short presentation about your future profession (10 - 15
sentences).

Useful phrases

As far as [ know... To my knowledge... If you ask me... I think... In
my opinion... I'd like to tell you...

20. Make up a vocabulary list of 15-20 words and phrases that you
have learnt in Unit I.
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UNIT Il. THE NATURE OF ELECTRICITY

1.Translate the following international words:
electricity, electron, effect, structure, combination, material, mass, ener-
gy, atom, orbit

2. Read and translate the text.
THE NATURE OF ELECTRICITY

Practical electricity is produced by small atomic particles known
as electrons. It is the movement of these particles which produce the ef-
fects of heat and light. The pressure that forces these atomic particles to
move, the effects they encounter opposition and how these forces are
controlled are some of the principles of electricity. Accepted atomic theo-
ry states that all matter is electrical in structure. Any object is largely
composed of a combination of positive and negative particles of electrici-
ty. Electric current will pass through a wire, a body, or along a stream of
water. It can be established in some substances more readily than in oth-
ers, that all matter is composed of electric particles despite some basic
differences in materials. The science of electricity then must begin with a
study of the structure of matter.

Matter is defined as any substance which has mass (or weight)
and occupies space. This definition should be broad enough to cover all
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physical objects in the universe. Wood, water, iron, and paper are some
examples of matter. Energy is closely related to, but not to be confused
with, matter. Energy does not have mass, and it does not occupy space.
Heat and light are examples of energy.

The smallest particle of matter which can be recognized as an
original substance was thought to be a unit called the atom. Recently sci-
entists have found particles even smaller than atoms, but our theories are
still based on the atom. The atom consists of a nucleus and a cloud of
electrons. It is generally agreed that the electrons are small particles of
electricity, which are negative in nature. These particles orbit the nucleus
in much the same fashion that planets orbit a sun.

3.Try to give the English equivalents for the words below.

1) cunma; 2) wactuma; 3) Temio u CcBeT, 4) HampsHKeHue; 5)
OTpUIIATETHHBIN; 6) BEMIECTBO; 7) MOJOKHUTEIHHBIN; 8) IPOU3BOINTE; 9)
anekTpuieckuii Tok; 10) sapo

. Try to complete the sentences using the text.

. Energy must not be confused with ...

. Electricity is produced by ...

. The effects of heat and light are produced by ...

. According to the accepted atomic theory all matter is ...

. Any object is composed of ...

. Matter is defined as ...

. The atom consists of ...

. The smallest particle of matter is ...

. Electrons are ...

10. Most theories are based on ...

5. Translate the following text and answer the questions given above
the text.

1) What is the difference between positively charged objects and
negatively charged objects?

2) What is electric charge? What are the types of electric charges?

3) How does electrical activity manifest itself in the universe?

4) Is electricity a many-sided form of energy? How does it make our life
comfortable?

O X1 DWW~
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5) What are the two forms of electric charge?
6) Can an object be uncharged?

ELECTRICITY

Electricity is one of the basic forms of energy. Electricity is
associated with electric charge, a property of certain elementary particles
such as electrons and protons, two of the basic particles that make up the
atoms of all ordinary matter. Electric charges can be stationary, as in
static electricity, or moving, as in an electric current. Electrical activity
takes place constantly everywhere in the universe. Electrical forces hold
molecules together. The nervous systems of animals work by means of
weak electric signals transmitted between neurons (nerve cells).
Electricity is generated, transmitted, and converted into heat, light,
motion, and other forms of energy through natural processes, as well as
by devices built by people.

Electricity is an extremely versatile form of energy. It can be
generated in many ways and from many different sources. It can be sent
almost instantaneously over long distances. Electricity can also be
converted efficiently into other forms of energy, and it can be stored.
Because of this versatility, electricity plays a part in nearly every aspect
of modern technology. Electricity provides light, heat, and mechanical
power. It makes telephones, computers, televisions, and countless other
necessities and luxuries possible.

Electricity consists of charges carried by electrons, protons, and
other particles. Electric charge comes in two forms: positive and
negative. Electrons and protons both carry exactly the same amount of
electric charge, but the positive charge of the proton is exactly opposite
the negative charge of the electron. If an object has more protons than
electrons, it is said to be positively charged; if it has more electrons than
protons, it is said to be negatively charged. If an object contains as many
protons as electrons, the charges will cancel each other and the object is
said to be uncharged, or electrically neutral.

6. Try to match each word from the box with one of the definitions.

neuron, charge, molecule, proton, atom, energy, particle, matter,
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electron, cell

1) very small piece of matter, part of an atom;

2) the smallest unit, consisting of a group of atoms, into which a
substance can be divided without a change in its chemical nature;

3) very small piece of matter with a positive electric charge that forms
part of the nucleus of an atom;

4) physical substance in general that everything in the world consists of;
5) a cell that carries information within the brain and between the brain
and other parts of the body;

6) the smallest part of a chemical element that can take part in a chemical
reaction;

7) the ability of matter or radiation to work because of its mass,
movement, electric charge, etc.;

8) the smallest unit of living matter that can exist on its own;

9) very small piece of matter with a negative electric charge, found in all
atoms;

10) the amount of electricity that is carried by a substance.

7. Define the function of the verb to have.

1. Electricity has many useful properties: it is clean and generates no by-
products. 2. The latest laser devices have found application in medicine.
3. It has many important applications in industry as well as in our houses.
4. No other source of energy has been so widely used as electricity. 5.
Electricity has provided mankind with the most efficient source of
energy. 6. We have many various electric devices in our houses. 7. Our
lives have been completely transformed with the appearance of
electricity. 8. The generator replaced batteries that had been used before.
9. The consumption of electricity has doubled every ten years.

8. Make up dialogues on the following topics:

a) important inventions in the field of electrical engineering:

b) areas of application of electricity in the national economy and human
life; c) importance of the invention of electricity.
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UNIT I1l. CURRENT AND CIRCUITS

1. Memorize the words.
battery - 6aTapest
to break - pa3mbikath
break - 06psIB, pa3peIB (1emm)
broken - pazoMkHyTHIit
broken circuit - pazomkHyTas 1enb
to burn out - meperopathb
cell - ranpBaHMUECKHit SIEMEHT, OaTapeiika
charge - sapsn
complete circuit - 3amkHyTas HENb
component - 31eMEHT Lenu
connection - coenuHeH#e
current - (3JIEKTpUYECKHIT) TOK; CHJIa TOKa
diagram - cxema, uepTex
(electric) circuit - anexTpuyeckas 1emnb
electricity - anexTpuyecTBo
energy - sHeprus
flow - morok, mpoTekanue (Toka)
lead - BeBOI (HeTaNN)
power supply - HCTOUHHUK (TEKTPO)TUTAHMUS; ITCKTPOCHAOKEHHE
short - kopoTkoe 3aMbIKaHHE
switch - BBIKITIOYATENb, TIEPEKITIOYATEITH
voltage - HanpsbkeHUE
voltage Source - HCTOYHUK HANpPsDKCHUS
Wire - mpoBOJIOKa, ITPOBOJT
wrong connection - omrboYHOE COeTUHEHHE
2. Read ant translate the text.

Electricity is the flow of charge around a circuit carrying energy
from the battery (or power supply) to
components such as lamps and motors. _':_C,/ow
Electric current can flow only if a circuit is
complete. Electric current flows through wires -
from the battery to circuit components and ! ®
back to the battery again. The diagram shows
a simple circuit. The components of the circuit
are a battery, wires, a switch and a lamp. The j
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switch works by breaking the circuit.

When the switch is open the circuit is broken, electricity cannot flow and
the lamp is off. With the switch closed the circuit is complete allowing
electricity to flow and the lamp is on.

What is “open circuit”?

We say “open circuit” when there is no connection. “Open
circuit” is a break in some part of a circuit (for example a switch in the
open or off position) or a fault (for example a broken wire or burnt-out
component).

What is “short circuit”?

A “short circuit” is a connection with very low resistance such as
a wire which provides a very easy way for current. A short circuit is a
fault or wrong connection. For example, if the battery leads contact one
another, they create a connection with very low resistance and make a
short circuit. Current will flow though this short circuit instead through
the circuit. This stops the circuit working. Short circuit can be the cause
of a fire, because large current flows through the leads and the battery,
and they will become very hot.

Voltage and current (complete circuit)

Current can flow when the switch is closed and the circuit is
complete. The lamp is glowing.
Voltage but no current (open circuit)

Current cannot flow because the switch is open and the circuit is
broken. The lamp is not glowing.

No voltage and no current (open circuit, no voltage source)

Current cannot flow because without the cell there is no source of
voltage. The lamp is not glowing.

3. Answer the questions.

1. What is electricity?

2. What circuit is called complete?

3. What happens if a short circuit takes place in an electric circuit?
4. What are the basic components of any electric circuit?

5. In which circuit can there be voltage but no current?

4. Translate into English.
1. KOF,I[a NEPCKIIOYATECIIb BBIKJIIFOYCH, LICIIb PA30MKHYTA U JIaMIIa HE
TOpHT.
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2. Korga mepekirouaTenb BKIIOYEH, JIEKTPUYECTBO TEUET MO LIETH U
JlamIa TOpUT.

3. Ecnn mamria meperopaer, emb pa3MbIKaeTCsl.

4. DNCKTPUYECKUI TOK TEYET Yepe3 MPOBOAa OT Oarapeu K 3JIeMEHTaM
TIeTIA ¥ Ha3aj kK OaTapee.

5. KopoTkoe 3amMbIKkaHHE MOYKET OBITH IPHYMHOMN HOXKapa.

5. Memorize the words.

alternating - mepemMeHHBII (TOK)

to apply - mpumeHsTH, IpHUITaraTh

to consider - paccmatpuBaTh, 00CYXIATh
cycle - muki

direct - mocTosHHBII (TOK)

direction - HanpaBneHUE

frequency - gactora

mains electricity - ceteBoe aseKTprIECTBO
necessary - HeoOXOAUMBIN, HY>KHBIH
provided (that) - mpu ycnoBuu, uTo

sine wave - cuHycouaibHast BOJIHA
single-phase - ogHoda3HbIi

three-phase - Tpexdasnbrit

to use — ucronb30BaTh

6. Read ant translate the text.
TYPES OF CURRENT

Current is flow of electricity through a circuit. Let us consider
two main types of current: direct and alternating. Direct current (DC)
flows through a conducting circuit in one direction only. It flows
provided a direct voltage source is applied to the circuit. The current from
a cell is direct current.

Alternating current (AC) is current that changes its direction of
flow through a circuit. It flows provided an alternating voltage source is
applied to the circuit. The electricity supplied to homes and other
buildings — called mains electricity — is alternating current. Alternating
current flows in cycles. The number of cycles per second is called the
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frequency of the current. For example, in the UK, AC supply is 50 Hz — it
alternates 50 times per second.

The current supplied to most homes is single-phase — it forms one
sine wave. In factories and large buildings, which have powerful
electrical equipment, the supply if often three-phase — effectively three
currents, each with a different phase (timing). This provides a smoother
supply as it reduces the gaps between the voltage peaks.

It is easy to transform AC power from one voltage to another
using a transformer. Transformers are also used to step down the voltage
at the receiving point of the line to the low values that are necessary for
use. AC can be changed into DC but this is seldom necessary.

7. Answer the questions.

1. What is current?

2. What types of current do you know?

3. What type of current is called alternating current?

4. What type of current is called direct current?

5. What is the frequency of the current?

6. What device is used to transform AC power from one voltage to
another?

7. Is it often necessary to change AC into DC?

8. Choose the correct answer.
1. DC is current that ...

a) changes its direction of flow
b) flows in one direction

2. AC flows provided ...
a) a direct voltage source is applied
b) an alternating voltage source is applied

3. The 50 Hz alternating current ...

a) flows in one direction 50 times per second

b) flows in one direction 50 times and in the other direction 50 times per
second

4. AC ...
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a) can be changed into DC
b) cannot be changed into DC

9. Read and translate the text given below.

to be certain OBITh YBEPCHHBIM

as well TaKXKe, TOKE

to consider paccMaTpuBaTh

to decrease YMEHbBIIATh

to determine direct current U3MEPATH MOCTOSIHHBINA TOK
direction HaIpaBJIeHUE

to increase YBEIMYHBATh

to appear MOSABJISATHCA

to meet requirements YIOBIIETBOPSITH TPEOOBAHUSAM
particle yacTuila

to require statement TpeOoBaTh KOHCTATAIIUU
subject npeiMeT

terminal KJIeMMa

to pass through MPOXOIUTH Yepe3

wire MIPOBO/I, TPOBOJIOKA

solid TBEP/I0€ BEIIECTBO

both 00a, 00e; 1 TOT U Ipyroi

ELECTRIC CURRENT

Ever since Volta first produced a source of steady continuous
current, men of science have been forming theories on this subject. For
some time they could see no real difference between the newly-
discovered phenomenon and the former understanding of static charges.
Then the famous French scientist Ampere (after whom the unit of current
was named) determined the difference between the current and the static
charges. In addition to it, Ampere gave the current direction: he supposed
it to flow from the positive pole of the source round the circuit and back
again to the negative pole.

We consider Ampere to be right in his first statement but he was
certainly wrong in the second, as to the direction of the current. The
student is certain to remember that the flow of current is in a direction
opposite to what he thought. Let us turn our attention now to the electric
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current itself. The current which flows along wires consists of moving
electrons. What can we say about the electron? We know the electron to
be a minute particle having an electric charge. We also know that that
charge is negative. As these minute charges travel along a wire, that wire
is said to carry an electric current.

In addition to traveling through solids, however, the electric
current can flow through liquids as well and even through gases. In both
cases it produces some most important effects to meetlndustrial
requirements.

Some liquids, such as melted metals for example, conduct current
without any change to themselves. Others, called electrolytes, are found
to change greatly when the current passes through them. When the
electrons flow in one direction only, the current is known to be d.c., that
is, direct current. The simplest source of power for the direct current is a
battery, for a battery pushes the electrons in the same direction all the
time (i.e., from the negatively charged terminal to the positively charged
terminal).

The letters a.c. stand for alternating current. The current under
consideration flows first in one direction and then in the opposite one.
The a.c. used for power and lighting purposes is assumed to go through
50 cycles in one second.

One of the great advantages of a.c. is the ease with which power
at low voltage can be changed into an almost similar amount of power at
high voltage and vice versa. Hence, on the one hand alternating voltage is
increased when it is necessary for long-distance transmission and, on the
other hand, one can decrease it to meet industrial requirements as well as
to operate various devices at home.

Although there are numerous cases when d.c. is required, at least
90 per cent of electrical energy to be generated at present is a.c. A.c. finds
wide application for lighting, heating, industrial, and some other
purposes.

One cannot help mentioning here that Yablochkov, Russian
scientist and inventor, was the first to apply a.c. in practice.

10. Translate the following sentences and define the infinitive

constructions. 1. Lightning proved to be a discharge of electricity. 2. The

student is certain to know that alternating voltage can be increased and
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decreased. 3. Heat is known to be a form of energy. 4. We know the
electrons to flow from the negative terminal of the battery to the positive
one. 5. This scientist seems to have been working on the problem of
splitting the atom. 6. The students saw the thermometer mercury fall, to
the fixed point. 7. Coal is considered to be a valuable fuel. 8. We know
many articles to have already been written on that subject. 9. The
electrolytes appear to change greatly when the current passes through
them.

11. Find the infinitive constructions in the text and define them.

12. Translate the following sentences using the infinitive. 1. Yro6sr
OBITH XOPOIINM HHKEHEPOM, HEOOXOIMMO MHOTO YUTAaTh M YUUTHCS. 2.
IIupomeTp wucnosb3yercds JUisi HU3MEPEHUS TEMIEPATypbl TOPSYHUX
MeTayioB. 3. YenoBek Hay4yWJICS PACHICIUISATh aTOMBI JIJIS TOTO, YTOOBI
MOJTyYUTh OOJBIIOE KOMMYECTBO dHEPTUH. 4. YUEHBIE MBITAIOTCS PEIIUTH
npo0ieMy, CBSI3aHHYIO C HOBBIMH SIBICHUSIMH DJIEKTPUYECTBA. 5.
I'poMoOOTBOA — MeTaIUTHYECKOE TPUCTIOCOONICHHE ISl 3alIUThI 3AaHUN OT
MosHUH. 6. [IpOBOAUTH OMBITHI C aTMOC(EPHBIM SIEKTPUIECTBOM OBLIO
OYeHb OMacHO B TO Bpems. 7. HamarHWUTHTH mpenMeT — 3TO 3HAYUT
IIOMECTUTH B €TI0 110JI€ MarHur.

13. Form six sentences combining suitable parts of the sentence given
in the columns.

1. The electric current is 1.... the energy of position.

2. Kinetic energy is 2. ...electricity at rest.

3. Static electricity is 3.... the flow of moving electrons.

4. Potential energy is 4...... the energy of motion.

5. The direct current is 5.... adischarge of electricity.

6. Lightning is 6.... the flow of electrons in one
direction.
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14. Explain why.

1. static electricity cannot be used to light lamps, to boil water, to run
electric trains and so on.

2. voltage is increased and decreased.

3. the unit of electric pressure is called the volt.

4. students must learn English.

5. Ampere was wrong as to the current direction.

6. the current is said to flow from the positive end of the wire to its
negative end.

15. The following statements are not true to the fact. Correct them.

1. Electrons flow from the positively charged terminal of the battery to
the negatively charged terminal. 2. Ampere supposed the current to flow
from the negative pole to the positive. 3. Static electricity is used for
practical purposes. 4. Static electricity is not very high in voltage and it is
easy to control it. 5. To show that the charges are unlike and opposite
Franklin decided to call the charge on the rubber positive and that on the
glass negative. 6. Galvani thought that electricity was generated because
of the contact of the two dissimilar metals used. 7. Volta took great
interest in atmospheric electricity and began to carryon experiments. 8.
The direct current is known to flow first in one direction and then in the
opposite one. 9. The direct current used for power and lighting purposes
is assumed to go through 50 cycles a second.

UNIT IV. ELECTRIC MOTORS.

1. Memorize the words to be ready to read and speak about motors.
rotary motion — BpararensHOe IBHKEHHE
an appliance — npu6op, npucrnocobeHne

The motor produces the rotary motion which turns our machinery
and various appliances.
commutator — KoJIEKTOP, EPEKII0YATENb
a brush — mérka

The motor consists of an armature with windings, a commutator
and brushes.
starting torque — myckoBoii MOMEHT
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A very strong magnetic field is needed to provide a powerful
starting torque.
a field coil — karymka 06MOTKH BO30YXICHHUS

A series field coil is used for providing a strong field necessary
for starting.
a shunt field winding — myaToBast 00MOTKa BO30YKIACHHS

A shunt field winding provides the running conditions.

Small electric motors are used in household appliances.

2. Give the English equivalents of the following words and word com-
binations:

NPOU3BOJIUTH, NpPEBpALLaTh, BpaLLATEIbHOE IBWIKEHUE, SAKOPb, KOJUIEK-
TOp, 0OMOTKa, METKA, MATHUTHOE TIOJI€, ITyCKOBOW MOMEHT, TOCJeI0Ba-
TenbHas 00MOTKa BO30YKIIEHHS, OBITOBBIC IPUOOPHI, MBLIECOC, CTUPAITH-
Hasd MalllinHa.

3. Read and translate the text.

MOTORS

We know the generator to produce electrical energy. To use this
generated energy we need another machine to convert electrical energy
into mechanical one. The electric motor is a machine which produces the
rotary motion which turns our machinery and various appliances.

The motor consists of an armature with two windings, a commu-
tator and brushes. A very strong magnetic field is necessary to provide a
powerful starting torque. It is achieved by adding a series winding to the
magnetic field. The series winding is connected in series with the arma-
ture. The heavy starting torque passing through the armature winding
now passes through the series field coil. This starting torque provides a
strong field necessary for starting. The shunt field winding provides the
running conditions.

There is a wide variety of d.c. and a.c. motors. Direct-current mo-
tors are of three principal kinds and are named according to the manner in
which their coils are connected to the armature. They are named series,
shunt and compound motors.

Alternating current motors may be single-phase or polyphase ones. They
may be divided into two kinds: synchronous and induction motors.
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Numerous electric motors are used in industry, transport, mines,
farms and even houses. They are the moving elements in various house-
hold appliances, such as vacuum cleaners, washing machines, refrigera-
tors and the like. Motors are readily switched on, at will, and they contin-
ue running until we switch them off again. Generally speaking, the motor
revolutionized industry by making use of energy that can be transmitted
from great distances.

4. Answer the questions to the text using the following introductory
phrases: as far as | know; | think quite so; it is really; as far as | remem-
ber.

. What is the motor used for?

. What parts does the motor consist of?

. What is necessary to provide a powerful starting torque?

. How is the series winding connected to the armature?

. What winding provides the running conditions?

. What kinds of d.c. motors are there?

. What kinds of a.c. motors are there?

. Where are numerous electric motors used?

. What device revolutionized industry?

O©CoOo~NouTh,wWNPE

(6]

. Agree or disagree using “That’s not right, That’s not true”.

Mooenw: The transformer is used to produce the electrical energy.

That's not right. The generator is used to produce the electrical energy.
1. The generator is used to convert the electrical energy into mechanical
one.

2. The motor produces the elliptical motion.

3. The motor consists of an armature with a pair of electromagnets.

4. A very weak magnetic field is needed to provide a powerful starting
torque.

5. The series winding is connected in parallel with the armature.

6. Motors are used only in industry.

6. Agree with the following statements using “As far as I know”
(«Hackoyibko MHE M3BECTHO...») U “According to the text” («CornacHo
TEKCTY...»)
Mooenw:- The generator is used for producing electrical energy.
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-That's right. As far as | know the generator is used for producing electri-
cal energy.

1. The motor is used for converting electrical energy into mechanical one.
2. The motor produces the rotary motion which turns our machinery.

3. A strong magnetic field is provided by adding a series winding to the
magnetic coil.

4. The series winding is connected in series with the armature.

5. The shunt field winding provides the running conditions.

6. There are three kinds of d.c. motors: series, shunt and compound ones.
7. Alternating current motors may be single-phase or polyphase ones.

8. There are two kinds of a.c. motors: synchronous and induction ones.

9. Electric motors are used in industry, transport, farms and even houses.

7. Translate the sentences. 1. DiekTpuuecKuii IBUTATENb HCITOIB3YETCS
JUIsl TIPEBPALLCHHS NIEKTPUYECKON SHEPIMM B MEXAHUYECKYIO 3HEPIUIO.
2. JIBuratenn COCTOUT U3 SKOPS C IByMsI OOMOTKaMH, KOJUIEKTOpa U IIé-
TOK. 3. MOIIHBIA MyCKOBOH MOMEHT oOecreurBaeT CHIBHOE BO30YXKIe-
Hue, HeoOxoaumoe it mycka. 4. CymiecTByeT OoJbIlioe pa3HOOOpasue
JBUTATENECH MOCTOSIHHOIO U IEPEMEHHOIO TOKa. 5. DJIEKTPUUYECKUE ABU-
raTeNy UCTIONB3YIOTCS B OBITOBBIX MPUOOpaX, TAKKX KaK MbUIECOCHI, CTH-
PaJIbHBIC MAalIMHBI, XOJIOAUJIbHUKH, MaI‘HI/ITO(bOHLI U TOMY HOI[O6HO€.

8. In the right column find the Russian equivalents of the word combi-
nations.

1.current-carrying conductor | a) aBuraTenb C MOCICAYIOIIMM BO3-
OyXIeHneM

2. single-loop d.c. motor b) MarHUTHBIN TOTOK

3. magnetic field system C) TOK BO30YKAeHHs (HAMarHUYUBa-
HUE)

4. excitation current d) nBurarens ¢ mapauIeNbHBIM BO3-
OYXKICHUEM

5. armature current €) JIBUTaTelb MOCTOSHHOIO TOKA C OJ1-
HHM KOHTYPOM
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6.mechanical output current f) oOpatHast SIeKTPOABMIKYIIAs CHIIA

7. external circuit g) MPOBOIHUK, HECYIIHIA TOK

8. back e.m.f. h) Mexanuueckas BBIXOOHAS MOIII-
HOCTb

9. shunt wound motor 1) TOK SIKOpSI

10. series wound motor j) TUHENWHBIN IBUTATETD

11. compound wound motor k) penykironHas (3amemmstonias) Ko-
poOka nepeaay

12. magnetic flux 1) crcTeMa MarHMTHOTO TIOJIS

13. speed-reduction gearbox m) [IBUTaTellb MOCTOSHHOIO TOKa CO
CMCUIaHHBIM BO36y)K)ICHI/ICM

14. linear motor n) BHEIIHUI KOHTYD (11eT1h)

9. Read the text “Motor effect” without a dictionary.
MOTOR EFFECT
The motor effect can be regarded as the opposite of the generator
effect. In a generator, when a conductor is moved through a magnetic
field, a current is induced in the conductor (more correctly, an e.m.f. is
induced in the conductor, but the outcome is usually a current in the con-
ductor). In a motor, a current-carrying conductor which is situated in a
magnetic field experiences a force which results in the conductor moving
(strictly speaking, the force is on the current and not on the conductor, but
the current and the conductor are inseparable).

10. Work in pairs. Agree or disagree with the following statements.

1. The motor effect can be regarded as the same as the generator effect.

2. In a generator, when a conductor is moved through a magnetic field, an
e.m.f. is induced in the conductor.

3. The motor effect can be regarded as the opposite of the generator ef-
fect.

4. In a motor a current-carrying conductor experiences a force which
makes the conductor move.

5. A current-carrying conductor is situated in a magnetic field.
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6. The current and the conductor are separable.

11. Read and translate the text given below.
CONDUCTORS, SEMICONDUCTORS AND INSULATORS

A conductor is an electrical material (usually a metal) which of-
fers very little resistance to electrical current. The reason that certain ma-
terials are good conductors is that the outer orbits (the valence shells) in
adjacent atoms overlap one another, allowing electrons to move freely
between the atoms.

An insulator (such as glass or plastic) offers a very high re-
sistance to current flow. The reason that some materials are good insula-
tors is that the outer orbits of the atoms do not overlap one another, mak-
ing it very difficult for electrons to move through the material.

A semiconductor is a material whose resistance is midway be-
tween that of a good conductor and that of a good insulator. Commonly
used semiconductor materials include silicon and germanium (in diodes,
transistors and integrated circuits), cadmium sulphide (in photoconduc-
tive cells), gallium arsenide (in lasers, and light-emitting diodes), etc. Sil-
icon is the most widely used material, and it is found in many rocks and
stones (sand is silicon dioxide).

12. Agree or disagree with the following statements using introductory
phrases: You are quite right; It is really so; I quite agree with you; That’s
wrong; On the contrary; I’'m afraid you are wrong.

1. A conductor offers very little resistance. 2. Commonly used semicon-
ductor materials are different metals. 3. Conductor materials are usually
metals. 4. An insulator offers very little resistance. 5. Semiconductor ma-
terials such as silicon and germanium are used in diodes, transistors, inte-
grated circuits. 6. It is very difficult for electrons to move through the
material in insulators. 7. A semiconductor resistance is midway between
that of a good conductor and that of a good insulator.8. Electrons move
freely between the atoms in semiconductors. 9. Insulator materials are
glass and plastic.

13. Dramatize the dialogues.
1.
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— $1 3Hat0, 4TO THI YUUIIbCS HA SHEPreTHUecKoM ¢akynbrere. OObsICHH
MHE, TIOXKAIYHCTa, YTO TAKOE MPOBOJTHUK U JHIICKTPUK.

— C ynoBonbctBueM. [IpoBOJHHK — 3TO MaTepuai, KOTOPBIi OKa3bIBaeT
OUYCHb MAaJICHBKOE CONPOTHBICHUE ICKTPUUECCKOMY TOKY, TO €CTh IPO-
BOJUT TOK. A JIMAJIEKTPUK — 3TO MaTepuall, KOTOPBIA OKa3bIBAET OYEHBb
OOJIBIIIOE COMPOTHBIICHHE JIEKTPUUECKOMY TOKY. [IpakTHYecKdu OH TOK
HE TIPOBOJIUT.

— Kak s noHs1, MoynpoBOJHUK — 3TO YTO-TO CPEIHEE MEXKIY MPOBO/I-
HUKOM W JMINEKTpUKOoM. Kakol marepuan MOKeT OBbITh XOPOIIUM IPO-
BOJIHUKOM, TUIICKTPUKOM H MOIYIPOBOTHHKOM?

— MeTayuibl — XOopomIue MPOBOJHUKH. XOPOIINE TUAIEKTPUKU CTEKIIO U
rtactMacchl. OOBIYHO HMCMOIB3yEMble MOTYIPOBOJHUKOBBIE MaTepHAabl
— 3TO KpeMHe3eM, TepMaHni, cynbhum kaamus. 27

2.

— MHTEpECHO, YeM 3TO Thl 3aHUMACUILCS ?

— T'oToBntochk K 3a4€Ty MO 3JIeKTpoTeXHHKE. HacKoNbKO s MOMHIO, ThI
yxe cnan ero. [Iposepb MeHs1, oXayucra.

— Xopomio. Kak 3aBUCHT 3IEKTPUUECKUIA TOK OT HAMIPSIKEHUS ?

— Hy, a0 mpocto. Uem Oosbilie HampsHKeHHE WCTOYHHUKA, TEM OONBITHIA
OH MMCCT MOTCHIHAJI AJId IIPOMU3BOACTBA TOKA B IICIIN.

— IIpaBunibHO. A 4TO Takoe pa3HHIA MOTEHIUATIOB?

— DJIEKTPUYECKUNA MMOTEHIMAT MEXIY IByMs TOUYKaMH B LIETIH W3BECTEH
KaK pa3HuIa MOTEHUUANOB. A HamnpsKeHHe, KOTOPOoe MPOU3BOAUT TOK, —
3JIEKTPOJIBIKYLIAs CUIa.

— A TOK — 3TO KM/IKOCTb, KOTOpasi T€4ET BHYTPH IIPOBOJOB, HE TaK JH?

— Hy, yx HeT, Tbl MeHsI He coObENIb. TOK B LIENH MOSBISETCS Onaroaaps
ABMKCHUIO TTOJIOKUTCIBHO 3apsKCHHBIX YaCTHIl K OTPHULIATCIIBHO 3aps-
XKEHHOMY TIOJIIOCY.

— OrmnuHo! MHTEpecHO, moueMy k€ Thl HE CIIaJl 3TOT 3a4€T C MEPBOTrO
pasa.
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