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IIpeaucioBue

Hactosimee yueOHOe mocoOue MpenHa3HauyeHO s 3aHIATHA  CO
crynentamun 2 kypca MWucturyra @usukm Kazanckoro (IIpmBomkckoro)
(denepanbHOrO  YHHBEPCUTETa IO  CIELUUAIBHOCTH, OOYYalOIIUXCS 10
HanpasieHuto 03.03.03 «Paguodusukay». OCHOBHOM 1IENbIO JTAHHOTO MOCOOUS
SBJIETCS TOBBIIIEHUE YPOBHS BIIAJICHUS MHOCTPAHHBIM SI3BIKOM, JOCTHUTHYTOI'O
Ha Opeaplayllieldl CTymeHH o0pa3oBaHUs, U OBJIAJEHUE OakanaBpaMu
HEOOXOJMMBIM ypOBHEM KOMMYHUKATHBHOM KOMIIETEHLIMM B  00JlacTd
npo(ECCUOHANIBHON M HAYYHOU NIE€ATENbHOCTH, MPHU OOIIEHUH C 3apyOeKHBIMU
napTHEpaMH, a Takxke JUIsl JajdbHeHIero camooopa3oBaHusl.

Hapsiny ¢ npakThuuecKkoi 1eNnblo TaHHBIA KypC CTaBUT 00pa3oBaTelIbHbIE U
BOCIHUTATEIbHbIEC LIEJN: MOBBIIIEHUE YPOBHS OOIIEH KyJIbTYphl U 0Opa30BaHUS
CTYZECHTOB, KyJIbTYpbl MBILIUICHHUSI, OOIIIEHUS U PEUH.

3amayaMu  Kypca SBJISIIOTCS  MOJATOTOBKA — CTYAEHTOB-OaKalaBpOB K
UCIIOJIb30BAHUIO  AHTJIMICKOTO sI3plKa Kak CpelacTBa MNpo¢ecCHOHaIbHON
NEeSATEITbHOCTH.

B 3apmauy manHoro moco0bus BXoAWUT (OPMUPOBAHKE HABBIKOB U YMEHUU
CaMOCTOSITENIbHO paboTaTh C JOKYMEHTaMHM M CHELHAJIbHOW JINTEpaTypod Ha
aHTJIMACKOM $SI3bIKE C IEJIbI0 MOJy4YeHUs NpodeccHOoHanbHON HH(OpMaIuy,
noJiepaHusi NpoPeCcCUOHANbHBIX KOHTAKTOB U BEACHUS HCCIEN0BATEIbCKON
paboThI.

YuebHoe mocodue pa3paboTaHO C yuyeToM TPeOOBAHUM TOCYIapCTBEHHOTO
CTaHJapTa BHICIIETO MPOo(HEeCCHOHATHFHOTO 00pa30BaHUS .

[Ipu orbGope TEKCTOBOro MaTepuana B KadyeCTBE OCHOBHOTO KPHUTEpPHs
ciry>kuiia ”HGOpMaTUBHAS LIEHHOCTh TEKCTOB U UX COOTBETCTBHE CIIELUATBHOCTH
CTYACHTOB. bBOJBIIMHCTBO TEKCTOB TMOCOOMS B3ATO M3 OPUTMHAIBHOMN
AQHIJIMACKOM M aMEPUKAHCKOM JIUTEpaTypbl. B OTHENBHBIX CilydasX TEKCTHI

MNOoABCPIraIuCh agalTalivi U COKpalICHHIO.



Hacrosimee mocobue cocroutr w3 4 wuacreit: Introduction, Unit 1
Electronics: Basics, Unit 2 Development of Electronics, Unit 3 Electronic
Devices. Kaxnpiii pa3aen BkiaodaeT B ceOs 4 wim 5 0a30BBIX TEKCTOB (KpOME
Introduction).

[TonroroBka K YTeHHIO 0a30BOTO TEKCTa HAYMHAETCS C BBEJACHUS U
3akpervicHus jekcuku (Vocabulary). 3agaHust K TEKCTy HampaBlIeHbI Ha TO,
4yTOOBI JOOUTHCS MOJHOTO U TOYHOTO MOHUMAHUS TeKcTa. KOHTpOoJIb MOHUMaHUs
OCYIIECTBISIETCS Yepe3 BOIPOCHO-OTBETHBIC  YIPAKHECHHS. YTIPaKHEHUS,
KOTOpBIE CIEAYIOT TOCJIE TEKCTa CIHOCOOCTBYIOT YCBOEHUIO M 3alIOMHUHAHUIO
CIELUAIIBHBIX TEPMHUHOB M TaKUX HAy4dHBIX oOJiacTel Kak paaunoduinka u
anekTpoHrnka. KpoMe OCHOBHBIX TEKCTOB B MOCOOWE BKJIFOUEHBI PA3IMYHBIE T10
CJIO)KHOCTU JIOMOJIHUTENIbHBIE TEKCThl W pa3pabOTaHbl 3aJaHusl K HUM, TaKOH
MOAXO/A K OpraHu3allid maTepualia IMO3BOJiseT BecTH TuddepeHInpoBaHHYIO
MOATOTOBKY CTYJIEHTOB B 3aBUCHMOCTH OT YPOBHS MOJITOTOBKM Ha HAa4albHOM
sTarne o0ydeHus mpoPpecCuoHaTbHONU TepMUHOJIOTUH. [IpeayioxkeHHbIe B yueOHOM
MOoCOOMM TMHCHbMEHHBIC 3aJlaHus, HAMNpaBICHHbBIE HAa OTPA0OTKY HaBHIKOB
nepeBo/a, MO3BOJISIOT COBEPIIICHCTBOBATh HaBBIKU MUChbMEHHON
npodecCHoHaNTbHON KOMMYHHUKAIIUU.

[Ipunoxxenue BKIIOYaeT B Cce0S pPEKOMEHJAIMU TI0 COCTaBIICHUIO
AHHOTAIMM KaK Ha PYCCKOM TaK U Ha aHTJIMMCKOM SI3bIKaX, CJIOBAPb COKPAILCHUN

U YCIIOBHBIX 0003HAUYCHHM, TJI0CCApUI U APYTYI0 HEOOXOAUMYIO HH(OPMAITHIO.
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physics
ancient
natural
phenomena
philosophy
discipline

technique

macroscopic

INTRODUCTION

PHYSICS: A FUNDAMENTAL SCIENCE

1. Practice reading the following words

['friziks] vacuum
[‘einfant] molecule
['naetforal] hydrogen
[fr'nomins] helium
[fr'losafi] astronomer
['disaplin] diameter
[tek'ni:k] atmosphere

[ maekra'skopik]

2. Read the following words and try to remember them

refer to
matter
interaction
embody
curved
large-scale
physicist
scientist
distinctive
develop
predict
observe
inquiry
velocity

projectile

['veekju:m]
['molikju:l]
['hardradszon]
['hi:lroam]
[o'stronamo]
[dar'eemits]

['eetmoasfio]

VOCABULARY
[ri'fs:] CCBUIATHCS
['meeta] BEIIICCTBO
[ intor'ek[(a)Nn] B3aMMOJICUCTBHC
[1m'bodi] BKJTFOUATh (B ce0s1)
['k3:vd] W30THYTBIH, KPUBOH
[ la:d3'skeil] 0OJBLION, KPYITHBIH
['frzisist] duznuk
['sarontist] yUCHBIH
[dr'stigktiv] OTJIUYUATEIBHBIN
[dr'velop] pa3BHUBaTh
[pri'dikt] NpeCKa3bIBaTh, MPOTHO3UPOBATH
[ob'z3:v] HAOJI01aTh, CJACANTD

[1n'kwarari]
[vr’'losati]

[pro'dzektarl]

OpOITIEHHOE TEeJIO0

CKOPOCTb, OBICTPOTA

HCCJICJOBAHNC, NU3YUCHUC



exist [10'z1st] CYIIIECTBOBATH

core [ko:] STIPO

fuse [fju:z] IUIABUTh, BILIABJIATh, COCAUHATh

reflect on [ri'flekt] pa3IyMbIBaTh, Pa3MBIIUIATH HaJ (YEM-IIL.)
assumption [o'sampfan] IPEII0I0KEHNE, TOMYIICHHE

3. Read the text about physics and answer the following questions

What is physics?

How was physics sometimes called in ancient times?

What have careful observations of some phenomena led the scientists to?

The models that scientists develop have predictive power. What does it mean?

A A

What is the best way to understand the physical world?

UNDERSTANDING PHYSICS

So what is physics? In ancient times, the term physics referred to the study
of the natural world and phenomena that took place in it. The study was
sometimes called natural philosophy. A more modern definition of physics is that
it is the study of matter and energy and the interactions between them, and the
discipline of physics embodies a set of techniques to observe, model, and
understand the natural world at its most basic level.

Over the millennia, scientists have found that objects seem to follow
certain rules. A thrown ball follows a curved path through the atmosphere and
back to the ground. An apple falling from a tree takes a certain amount of time to
hit the earth. Careful observations of these macroscopic, or large-scale,
phenomena have led physicists to formulate general rules about how things move
and why they move in the way that they do. One of the distinctive aspects of any
scientific discipline is that the models that scientists develop have predictive
power; that is, any model that explains how things work should predict accurately

how they will work the next time that the experiment is run, and should also  be



able to predict phenomena not yet observed. Thus, a physical model that explains
where a thrown ball will fall should be able to predict where the ball will fall the
next time it is thrown, perhaps at a slightly different velocity, or where a
projectile other than a ball will fall.

It is important to keep in mind that physics, like any discipline, does not
exist in a vacuum. It exists in relationship with all the other areas of human
inquiry and understanding, and it is no better or worse than any of them.
Certainly, a historian and a physicist look at the world in very different ways.

But even scientists in different disciplines look at the world in very
different ways. A chemist might look at the Sun and be fascinated by the
collections of atoms called molecules that are able to exist in the outer layers of
the Sun's atmosphere. A physicist might look at the same Sun and marvel at the
fact that the Sun's core is fusing 600 million metric tons of hydrogen into helium
every second. An astronomer might reflect on the fact that the Sun has a diameter
109 times greater than that of Earth. In the case of a group of scientists, they all
begin with the assumption that the best way to understand the physical world is to

observe it, to model its behavior, to test the success or failure of these models.

4. Translate the following word combinations into Russian
1. the study of the natural world

2. phenomena

3. the study of matter and energy

4. to develop models

5. in an outer layers of atmosphere

6. to model the behavior

5. Find the English equivalents to the following word combinations in the text
1. MHO’KECTBO METOIOB

2. CJICAOBaTh OIPCACIICHHBIM IIpaBUJIaM



3. KpUBOJIMHEHHAS TPACKTOPHUS
4. NpOrHO3UpYIOIIasi CHOCOOHOCTh
5. TOYHO TIPOTHO3HPOBATH

6. CMOTPETh Ha MHUpP TIO-PA3HOMY

. Match the following terms with definitions and translate them into Russian

1. Physics a. anything that takes up space.

2. Molecule b. system of measurement in which all fundamental units

are multiples of 10

3. Matter c. study of matter, energy, and the laws governing their

interactions.

4. Metric system | d. speed measured in particular direction.

5. Velocity e. stable combination of two or more atoms.

. Suffixes are used to form different parts of speech. Use your dictionary to
find the other parts of speech
physics — physical ...

science, definition, observation, formulation

. What are the singular forms of the following words?

Phenomena, data, formulae

. Match the words opposite in meaning

ancient failure

accurate inner

success similar

outer Inaccurate

certain particular

curved guestionable (doubtful)




general straight

different modern

9. Practice reading the following words
chemistry  ['kemustri] hybrid ['haibrid]
biology [bar'slodsi] engineering [ endsr'niorim]
biophysics ['barou'fiziks]

10. Fill in the gaps with the following words: biophysics, chemistry, biology,

physics, engineering, organic chemistry

PHYSICS IN RELATION TO THE OTHER SCIENCES

I. ... (1) explains the interaction between matter and energy in the
macroscopic world (objects the size of us, approximately) as well as the atomic
and subatomic world. ... (2) builds on many of the theories of physics to explain
the interactions among the atoms that form compounds and molecules, and it is
fundamentally concerned with the properties of matter. There is significant
overlap between the disciplines of physics and chemistry in our study of the
structure of the atom. As one's studies of the atom move more into the structure
and properties of matter, the details of interactions between compounds, and the
formation of molecules and reaction rates, then one is leaving physics and
moving squarely into the discipline of chemistry.

Il. Certain chemical compounds (those containing carbon) are called
organic compounds. The study of organic compounds is referred to as ... (3), and
the gray area between chemistry and biology (sometimes referred to as
biochemistry) involves the study of those particular molecules related to life
processes. Once the scales of study are such that one is studying the smallest
living things, then the discipline is generally considered to be ... (4). Biologists
study all living things, and there are now overlaps between the disciplines of

physics and biology that go beyond the molecular scale. In fact, one of the fastest
10



growing disciplines in departments of physics is the field of ... (5), or the
application of physics to biological phenomena. This hybrid field spans scales
from the very small (the various microstructures that cells are able to make out of
proteins) to the very large (the physics of flight in birds and insects, for example).

I11. Another science related to physics is ... (6), the general application of
scientific principles to practical ends. The connection of physics to engineering is
probably more obvious. Engineers build structures, among other activities, and
these structures need to be able to withstand their own internal forces as well as
those occasional forces that they may be subject to (e.g., earthquakes or wind
shear). A thorough understanding of forces is essential to engineers, who then
add specialized understanding of the properties of materials to design objects and
structures that can survive in the physical world. For these reasons, and many
others, a fundamental understanding of physics is useful to scientists in many
disciplines, and a basic physics course is generally required of future chemists,

biologists, and engineers.
14. Translate the text in writing according to variants

15. What discoveries marked the start of new era in physics? Write what you
know about them. (100-150 words)

11



UNIT 1. ELECTRONICS: BASICS

Text1
ELECTRIC CHARGE. THE ELECTRIC FIELD

1. Practice reading the following words

current [ 'karant] gravitational [ graevr'terfon]
electromagnetic [1 lektroomaeg 'netik] magnitude [ 'megnitju:d]
phenomena [fa'nomins] measure ['me39]
surround [so'raund] oppositely [ opazitli]
equipment [1"kwipmant] coulomb [ 'ku:lom]
characteristic [ kaerokta'ristik] electrified [1'lektrifaid]

apparently [o'peerantli] consideration [kon sida'rerfn]
2. Read and think about the meaning of the following international words

Static; electricity; electric; phenomena; coulomb; electrical force; conductor;

insulator; grounding; electrified; gravitation; transferred.

3. Read the following words and try to remember them

VOCABULARY
current [ 'karont] TOK
charge [tfa:rd3] 3apsin
straw [stro:] coJjioma
device [dr'vars] YCTPOHCTBO
store [sto:] XPaHWITUIIE
natural [ 'neetfral] HATypaJbHBIH
force [fo:s] cuIIa
emanate [ 'emonert] UCXOJIUTh
terminate [ 'to:minert] 3aBepIlaTh
strength [strenf] MIPOYHOCTh
originate [o'ridzmnert] IPOUCXOIUTh

12



plate [plext] MJIacTHUHA

direction [da'rek(n] HaIpaBJICHUEC
magnitude [ 'megnitju:d] BEJIMYMHA, 3HAUCHUE
attract [o'traekt] MPUTATUBATH
harness [ ' ha:nos] HCIIOJIB30BaTh
amber ['eemba] SIHTaph

4. Read and answer the questions

1) How did people discover electricity?

2) What materials did Greek scientists use in the first electrostatics experiments?
3) What does electrostatics study?

4) In what way is electric force similar to gravity?

5) What is the nature of electric field?

6) What are the units of measurement of electric field?

7) Where are field lines directed in electric field?

ELECTRIC CHARGE
Key words: static electricity, electric charge, electric current, amber,

coulomb, electrical force, electric field, field lines

Electric charge, electric currents, batteries, and electromagnetic signals are
so much a part of our daily lives that we barely notice them anymore. Most of the
time, we are surrounded by electrical phenomena in both the natural world and
the human-made world. We learned about the presence of electricity in the world
through experimentation and observation, and we have learned how to harness,
control, and store electrical power for our everyday use, as in the tiny batteries
that power our watches and electronic equipment.

Long ago, Greek scientists discovered that a material called amber when

rubbed with a cloth would attract small pieces of straw. In later centuries other

13



materials were found to have this same characteristic. There was some property
of the cloth that apparently was transferred to the amber when the two were
rubbed together, and that property enabled the amber (for a brief time) to attract
small pieces of straw. The amber had been electrified.

Electrostatics studies the nature of charge that is not moving, and set the
stage for a consideration of moving charge that is needed to understand the

electrical circuits in all the electronic devices that we use every day.

THE ELECTRIC FIELD

The electrical force, like gravity, can act between objects that are not
physically in contact. In fact, any two charged particles will exert forces on each
other; but even a lone charged particle is surrounded by what we call an electric
field that is a direct result of its net charge.

The electric field (like the gravitational field of an object with mass) has
both a magnitude and a direction; that is, it is a vector quantity.

The electric field is measured in units of force per unit charge, so that a
charge q that experiences a coulomb force F is in an electric field of strength

E=F/q

where F is the coulomb force and g is the charge of the particle.

Because the electric field represents a vector quantity, we can draw field
lines that represent: the motion that a positively charged particle would take if it
were nearby. For this reason, positively charged particles have field lines
emanating from them, and negatively charged particles have field lines that point
toward them.

Electric field lines are always drawn as though they originate at positive
charges terminate at negative charges. Figure 1 shows examples of field lines
around a positive charge, a positive and a negative charge, and two oppositely
charged plates.

14



5. Match the words similar in meaning

o N oo o B~ W N P

. vector

. always

. harness

. émanate

. material

. property

. apparently

. transfer

+ + + +

Plate

, Yo
z - -
r'e al i ”
Plate
Figure 1
a. use

6. Match the words opposite in meaning

o N oo o A W DN

. line

. moving

. attract

. terminate
. transfer

. hatural

. presence

. brief

15

b. substance
C. every time
d. direction
e. radiate

f. evidently
g. pass

h. feature

a. staying
b. start

c. dot

d. accept
e. repel

f. long

g. artificial

h. absence



7. Find the English equivalents to the following word combinations in the text

1.

SJICKTPHUICCKOC I10JIC

. TIPEJICTaBJISITh COOON BEKTOPHYIO BEIMUUHY
. TIPAMOM pe3yJIbTaT
. DJIEKTPOHHBIE YCTPOMCTBA

2
3
4
5.
6
7
8
9

JacTh HaIlleW ITOBCEeIHEBHOM KU3HU

. KYJIOHOBCKas cuia
. IIpUpOJAa HENOABUKHOTO 3apsaa
. MOXET JIeCTBOBATh MEX1y OOBEKTAMHU

. HaJIM4YMC JJICKTPHUICCTBA

10.00BeKT ¢ Maccon

11.1pouCX0IUT B MOJIOKUTEIBHBIX 3apsiiax

12.110710KUTENBHO 34PsOKCHHAA YacTHUIa

13.HpOTI/IBOHOJ'IO)KHO 3aAPAKCHHBIC IIJIACTHUHBI

8. Reorder the words to make a sentence

1. forces, will, any, In fact, exert, two, other, charged, particles, on, each.

2. the, quantity, electric, represents, Because, a vector, field.

3. a direction, The, field, electric, has, a magnitude, both, and .

4. watches, The, batteries, tiny, power, our, electronic, and, that, equipment.

5. been, The, electrified, had, amber.

11.Match the following terms with definitions and translate them into Russian

1. gravity a. directed segment, that is the segment that has shown the

beginning (also called point of application) and an end

2. vector b. the large size or importance of something

3. magnitude c. the force that attracts objects towards one another,

16



http://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%BE-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/large
http://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%BE-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/size
http://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%BE-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/importance
http://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/force
http://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/attract
http://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/object

especially the force that makes things fall to the ground

4. property d. an object that provides electricity for things such

as radios, toys, or cars

5. battery e. a quality of something

10. Use the key words of the text to make up the outline of the text
11. Give the summary of the text
12. Retell the text

17



http://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/especially
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http://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%BE-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/object_1
http://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%BE-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/provide
http://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%BE-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/electricity
http://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%BE-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/radio_1
http://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%BE-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/toy
http://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%BE-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/car
http://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%BE-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/quality_1

Text 2

ELECTROMOTIVE FORCE AND ELECTRIC CURRENT

1. Practice reading the following words

potential [pa'tenf(a)l] naturally ['naetforali]
energy ['enadzi] dynamics  [dar'namiks]
gravity ['greeviti] ampere ['eempes]
conductor [kon'dakto] artificial [ a:tr'fif(9)]]
electromotive [ lektra(u)'moutiv] variety [va'raati]
alternating ['a:1tonertin] circuit ['s3:kit]
cycle ['sarkl]

2. Read the following words and try to remember them

suspend
attach
exert
charge

potential difference

maintain

internal

rub

transfer

cease

provide
electromotive force
measure

power

outlet

VOCABULARY
[sa'spend] BEIIaTh, MTO/IBEIIUBATh
[o'teet] HPUKPETUISATH
[10'z3:1] PWIAraTh yCHIINS
[tfa:ds] 3apsz

[pa'tenfal 'difarans]

[mein'ten]
[1n't3:n(a)1]
[rab]
[treens'f3:]
[si:s]

[pro'vaid]

[1 lektrau'mautiv 'fos ]

['me39]

['paus]
[‘autlet]
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Pa3HOCTh NOTEHIUAJIOB;
ANEKTPUUYECKOE HANPSIHKEHUE
MOAACP>KUBATh, COXPAHSITh
BHYTPEHHUU

TepeTh, HATUPATH
MePEHOCUTD, TIEpEMEIATh
nepecraBaTh, IpeKpaniaTh
cHa0XaTh; JaBaTh
AIEKTPOABUKYIIAs CUJia
U3MEPSTH

MUATATh (AJIEKTPO) IHEPTHUECH

IOTCIICCIIbHAA PO3CTKA



terminal ['t3:minal] KJI€EMMa; BBO/BBIBOJ]

rate [rert] pacCUnTHIBATh; ITOJCYUTHIBATD

sustain [sa'stein] OJIICP)KUBATh; 00eCIICYHBATh;
swing [swin] pa3Max, aMIUITya KojaeOaHus
lightning ['lartnin] MOJTHUS

equalize ['1:kwalaiz] ypaBHUBAThH

circuit ['s3:kit] IIe1b, KOHTYD; cXeMa

direct current (DC) [d1'rekt "karont] MOCTOSTHHBINA TOK

alternating current ['o:1tonerty ‘karont] NIepEeMEHHBIN TOK

(AC)

imply [1m'plai] O3HayYaTh

3. What do the letters “emf” stand for? Is there similar abbreviation in the

Russian language? Skim the text and find the answer to the question

ELECTROMOTIVE FORCE AND ELECTRIC CURRENT

Picture an old-fashioned shower: a bucket of water suspended over your
head, perhaps from the branch of a tree, with a rope attached that you pull to
release the water in a stream. The water flows downward in this case because of
the force of gravity.

The water above your head has a type of potential energy that called
gravitational potential energy. The water got that potential energy through the
work exerted in pulling the bucket up into the branch above your head.

We can think of electrical potential energy in the same way. Static charge is
charge that does not flow; however, if charge is able to flow (because of the
presence of a conductor), it will flow from higher to lower potential, in the same
way that water flows downhill.

In the production of lightning, for example, an electric current, or flow of
electrons, results when the potential difference between the cloud and the ground

gets sufficiently large.
19



Once potential difference is equalized, because of the flow of electrons, the
current will stop flowing. To keep a current flowing there must be a way to
artificially (or naturally) maintain a potential difference between two points. In
the case of lightning, the potential difference is maintained by the internal
dynamics of certain types of clouds. Rubbing a glass rod with silk transfers
electrons from the rod to the silk, which creates a potential difference between
these two materials. Touching the rod to another material will cause a current of
electrons to flow from the object into the glass rod (since it has a deficit of
electrons). Once the rod has been discharged, though, current will cease to flow.
We measure current as a flow rate, in units of charge per unit time. An ampere
(commonly called an amp, and abbreviated A) is a flow rate of 1 C/s. If a current
of 100 A is flowing (and this is a large current by the way!), that means that 100
C are passing a given point in a conductor every second.

The electric currents that surround us in our daily lives are maintained
through artificial means and are able to provide a more steady flow of electrons, a
more steady current. We say that any device that maintains a potential difference
provides an electromotive force (emf). Electromotive force is measured in volts,
just like potential difference. The batteries that power all the personal electronics
that we use, and the electrical generators that provide the current available at the
outlets in our homes, provide the potential difference that allows charge to flow.

There are two basic types of current, direct current (DC) and alternating
current (AC). Direct current refers to electron flow in a single direction with
time. Batteries of all varieties provide direct currents. Batteries have a positive
and a negative terminal, and are rated in the voltage (potential difference) that
they can sustain. Car batteries, for example, are typically 12 VV DC. Batteries that
power your CD player may be 1.5 V DC, and you may need two of them to
provide the power that your CD player requires.

The electrons that flow in alternating currents do not push electrons in a

single direction but, rather, move back and forth, in a motion similar to the
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motion of a swing (simple harmonic motion). Because the electrons are

constantly changing direction, this implies that the voltage of the emf changes as

well. The rate of change of the direction of the current (and voltage) in an AC

circuit is measured in cycles per second (1/s) or hertz (Hz). In the United States,

the current varies at a rate of 60 cycles per second, or 60 Hz, and maintains a
voltage of 110 to 120 V.

4. Answer the following questions

1.

7.
8.
9.

What makes the water flow downward in an old-fashioned shower?

2. What type of energy does the water have in this case?
3. Why does the author describe the shower?

4,
5
6

In what case will the current stop flowing?

. What must be done to keep a current flowing?

. Describe the experiment with a glass rod and silk. Why is it described in

the text?
What is ampere?
What provides an electromotive force?

What is emf measured in?

10.What does direct current refer to?

11.What current is produced in batteries?

12.How do electrons that flow in alternating current move?

13.What is measured in cycles per second?

5. Translate the following word combinations into Russian

1. force of gravity

2. static charge

3. flow of electrons

4. to maintain a potential difference

5. steady flow of electrons
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6. to provide the power

7.to push electrons in a single direction

8. to vary at a rate

6. Find the English equivalents to the following word combinations in the text

1. IMOTCHIUAJIbHAA DHCPIUA

. CO3aaBaThb PAa3HOCTD IJICKTPUUCCKUX ITOTCHIIMAJIOB

. TOK IICPCCTAHCT TCUDb

. CKOpPOCTHb IMIOTOKAa

. TIOCTOSIHHBIM MOTOK QJICKTPOHOB

. TIOCTOSIHHBIN TOK

2
3
4
5. eauHUIIA 3apsiia
6
7
8. mepeMeHHBIN TOK
9

. @BTOMOOWJIbHBIN aKKyMYJISITOP

10. iBUTaTHCS BO3BPATHO-TIOCTYMATEIHHO

11.1BrKeHne MasiTHUKA

12.rapMOHHYECKOE TBUKECHHE

7. Match the following words with definitions and translate them into Russian

1. gravitational potential energy

a. Smallest indivisible particle with negative

charge.

2. charge

b. Difference in electric charge between two
objects; a charge will tend to move from the
area of higher potential to the area of lower

potential.

3. electron

c. Energy associated with position in a
gravitational field, or the amount of work an
object can perform by returning to its original

position.
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4. gravity d. Property of matter that is a measure of its

excess or deficit of electrons.

5. potential difference e. Attractive force between objects with mass;
the curvature of space-time induced by the

presence of mass.

6. ampere (amp) f. Charge that does not flow.

7. volt g. Rate of flow equal to one coulomb of

electric charge per second.

8. static charge h. Measure of potential difference.

8. What do the letters in the following abbreviations stand for?
AC, DC, emf, GPE.

9. Retell the text

10. Read the text and find in it the answers to the questions that follow it

An electric cell supplies electric energy provided its electrodes are of
different materials. In case the electrodes are of the same material they become
charged but there is no difference of potential across the terminals. Iron and zinc
plates are commonly used for producing negative electrodes since these materials
produce a high charge.

Carbon  iscommonly used to produce positive  electrodes.
The voltage output of cells in use nowadays is from 1 to 2 V. The value of the
output depends only on the materials used for the electrodes. Besides, it depends
on the electrolyte of a cell. It does not depend on the size of a cell and its
construction, while the current capacity of a cell depends on the size of the
electrodes. The larger the size of the electrodes, the more current capacity they

can supply. When the size of the electrodes is increased the current capacity also
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increases while the voltage output does not increase. Such is the relation between

the size of the electrodes and the current capacity.

1. What element is described in the text?

2. In what case does a cell supply energy?

3. What materials are commonly used for producing negative electrodes?
4. Explain why iron and zinc are used.

5. What is the voltage output of cells in use nowadays?

6. What does the value of the output depend on?

7. What is the relation between the size of the electrodes and the current

capacity?
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Text 3

RESISTANCE AND OHM’S LAW

1. Practice reading the following words

tendency ['tendansi] atomic [o'tomik]
abbreviate [o'bri:viert] superconductor ['s(j)u:pakon dakto]
omega ['oumiga] electricity [ elek'trisati]
diagram ['darograem] ampere ['eempeo]

2. Read the following words and remember them

VOCABULARY
resist [ri'zist]
conductor [koan'dakts]
insulator ['insjoalerts]
lattice structure ['leetts 'strakya]
pathway ['pa:Ower]
involve [1n'volv]
superconductor ['su:pakondakta]
random ['reendom]
sufficiently [so'fifantlr]
credit [ kredit]

OKa3bIBaTh COIPOTHBIICHUE
IIPOBOTHUK

JURJICKTPUK

pemieryaTas CTpyKTypa
nyTh

BKJIFOYATh B ceOs
CBEPXTPOBOIHUK
XAOTHUYHBIH;
OecropsI0YHBIN
JIOCTATOYHO

IIPUIIKUCBIBATDH

3. Read the text and find the answers to the following questions

1. What is called resistance?

. What does the resistance of a material depend on?

. What materials are called superconductors?

2
3
4. What is an electrical circuit?
5

. What relationship among current, voltage, resistance in a circuit did Ohm

discover?
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6. What is the unit of resistance the equivalent of?
7. What doubles the current?

RESISTANCE AND OHM’S LAW

Almost all materials resist the flow of current to some degree. Electrons
move more easily through some materials than they do through others.
Conductors allow electrons to pass more easily than do insulators.

The tendency for certain materials to slow the passage of electrons is called
its resistance. Resistance is measured in ohms [abbreviated with the Greek letter
omega (QQ)] after the German physicist Georg Simon Ohm (1787-1854). The
resistance of a material depends on its atomic structure (metals, for example,
allow electrons to pass easily through their lattice structure) as well as its
temperature. Raising the temperature of materials produces more random motion
in their electrons, and this random motion keeps current from flowing easily.
Conversely, lowering the temperature of materials can reduce their resistance,
allowing current to flow more easily. There are even materials, called
superconductors, that at sufficiently low temperatures have almost no resistance
to the flow of electricity.

An electrical circuit is any pathway that allows electrons to flow. Simple
circuits can involve very few elements. A flashlight is a simple circuit, involving
only an emf (the battery) a resistor (the bulb). Figure 1 shows a diagram of this

simple electrical circuit.

Figure 1. A Flashlight and its Equivalent Circuit
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Georg Ohm is also credited with discovering the relationship among current,
voltage, resistance in a circuit. He found by experiment that the current in a
circuit is directly proportional to the applied voltage (the emf), and is inversely
proportional to the resistance. We can write this relationship, called Ohm's law,
as

| = VIR

where | is the current (in amperes), V is the voltage (in volts), and R is the
resistance (in ohms). Therefore, the unit for resistance, the ohm, is the equivalent
of volts per ampere, or 1 Q =1 V/A.

Thus, doubling the voltage of a circuit (while keeping resistance the same)
doubles the current. Halving the resistance of a circuit (while keeping voltage the

same), also doubles the current.

4. Translate the following word combinations into Russian
1. to produce more random motion

2. directly proportional to the applied voltage

3. inversely proportional to the resistance

4. to double the voltage of a circuit

5. Find English equivalents to the following word combinations in the text
1. B KaKo¥-TO CTCIICHHU,

3aMCJIATh ABUKCHUC DJICKTPOHOB

MOBBIIIEHUE TEMIIEPATYPHI

CHIDKEHHUE TEMIIEPATYPhI

IIPU JOCTATOYHO HU3KOMU TEMIIEpaType

MeIIaTh TOKY T€4b CBOOOTHO

BMEHSTh YTO-JI. B 3aCIIyTY KOMY-JI. (SIBJISITHCS 3aCIIyTOM)

O N o gk~ W N

YMCHBIICHNEC COIMPOTUBJICHHUA B LICIIK B /IBA pas3ad

27



6. Match the following words with definitions. Translate the definitions into

Russian

1. resistance

a. Smallest indivisible particle with negative charge.

2. electron

b. A potential difference that causes electric charges to flow.

3. electromotive

force (emf)

c. Capacity of an object or material to impede motion; also, the

capacity of a material to impede the motion of charge.

4. superconductor

d. Rate of flow equal to one coulomb of electric charge per

second.

5. electric circuit

e. Material that allows electric charge to pass freely, with little

resistance.

6. conductor

f. Substance that at low temperature has almost no resistance to

the passage of current.

7. ampere

g. Complete path of an electric current, including a source of
potential difference and usually including various components

(e.q., resistors, diodes).

7. Suffixes are used to form different parts of speech. Use your dictionary to

find the other parts of speech. Translate the words into Russian

To resist — resistance ...

to conduct, to insulate, to discover.

8. Write down the key words and give the summary of the text

9. Read the text and find the answers to the questions that follow it

RHEOSTAT

A rheostat is a resistor whose resistance value may be varied. Thus, a

rheostat is a variable resistor. It is used to change the resistance of circuits, and in

this way to vary the value of current. A rheostat consists of a coil and a switch.
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Take into consideration that wire used for the coil must have a very high
resistance. When a rheostat is used its terminals are connected in series with the
load. The switch is used to change the length of the wire through which the
measured current passes. The resistance may be changed to any value from zero
to maximum. The longer the rheostat wire used in the circuit, the greater the

resistance is.

What type of resistor is a rheostat?

What is a rheostat used for?

How does a rheostat vary the value of current?

What elements does a rheostat consist of?

In what way are the terminals connected with the load?

What is the function of the switch?

o ok~ w0 Dd e
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Text4
SERIES AND PARALLEL CIRCUITS

1. Practice reading the following words

charge [tfa:d3] inversely ['mn'v3:sli]
element [‘elimant] electrical [1'lektrikal]
calculate [ 'keelkjolert] circuit [s3:Kit]
general ['dzenaral]

2. Read the following words and try to remember them

VOCABULARY
supply [so'plai] o1aBaTh, IUTaTh
way [wei] croco6
series [siori:z] MIOCIIEI0BATEIbHOE COCTUHEHHE
bulb [balb] JamMIia
source [so:s] UCTOYHUK
decrease ["dikri:s] CHW)KCHHE, YMCHBIIICHHE
connect [ka'nekt] COCITUHSTH
resistance [ri’zistens] COTIPOTHUBJICHUE
value [veelju:] 3HAYCHUC
resistor [ri'zisto] pe3ucTop
parallel [paeralel] napauIeIbHOE COCTMHEHHUES
voltage ['vaultids] HaNpsOKEHUE
drop [dro:d] najeHue
path [pa: 0] yTh
conductor [kon'dakts] POBOTHUK
restrictive [rr'striktiv] OTPaHUYHUTEITEHBIH
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3. What is the difference between series and parallel circuits? Read the text and
answer the following questions

1. What elements does a circuit consist of?

2. What is the function of a voltage source (a conductor, a resistor)?

3. What type of circuit is used in order to have the same value of voltage in all the

elements?

4. How do we sometimes call the voltage decrease?

5. Why should the voltage drop across the parallel resistors be the same?

6. What is happening with the current when resistors are in parallel?

SERIES AND PARALLEL CIRCUITS
The circuit consists of a voltage source, a resister, and a conductor. A
voltage source supplies current. A resistor reduces current. A conductor connects
the elements of the circuit.

Elements in a circuit can be connected in two different ways, or in a
combination of ways. When elements are added in such a way that charge must
flow through one element before flowing through another, we say that they are
connected in series. For example, if two bulbs are connected to a battery as
illustrated in Figurel, they are connected in series. When resistors (such as
lightbulbs) are placed in a circuit in this way, the total resistance is equal to the
sum of the individual resistances, and the current flowing through each resistor in
series is the same.

In Figure 1 for example, if each bulb has a resistance of 500 €2, then the total
resistance of the circuit 1s 500 Q + 500 Q = 1000 Q, or 1 kQ . If the bulbs are
connected to a 2-V battery as shown, then we can also calculate the total current
tobel =V/R,or I =2V/1000 Q= 0.002 A, or 2 mA.

The voltage decrease (sometimes called a voltage "drop™) across any resistor
in series can be determined using Ohm's law, and in general, the voltage drop is

proportional to the resistance.
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Thus, in the example circuit in Figure 1, there is a current of 2 mA flowing
through each resistor. The voltage drop across each resistor, then, is determined
from

V=IR

Figure 1

orV=0.002Ax500Q=1V

Because in this example all the resistors have the same value of resistance,
each has the same voltage drop across it.

When resistors are added to a circuit in such a way that current can flow
through one or the other resistor, we say that the resistors are in parallel. Any
devices that are connected to the same two points in a circuit are connected in
parallel. The resistances of resistors in parallel add together in a different way
from that of in series. The resistances of two resistors in parallel add such that

I/Rit = 1/R; + 1/R;

Thus, if the same two bulbs in Figure 1 were placed in parallel, the circuit
would look as drawn in Figure 2. If the resistance of each resistor is 500 Q, then
the total resistance is

1/ Rt = 1/500  + 1/500 Q

or

I/ Riot = 2/500 Q

so that

Riot = 250 Q
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Figure 2

When resistors are in parallel, the voltage drop across them must be the
same (because they are connected to the same two points in the circuit), but the
current flowing through each resistor is now inversely proportional to the
resistance of that resistor, according to Ohm's law. Imagine the higher-resistance
element in the circuit to be like a restrictive pipe that will not let water pass
easily. As a result, the water (current) takes the path of least resistance. Electrical

current also takes the path of least resistance.

4. Translate the following word combinations into Russian
1. connected in series

2. total resistance

3. total current

4.voltage drop

5. the resistances of resistors

6. inversely proportional

7. electrical current

8. restrictive pipe

5. Find the English equivalents to the following word combinations
1. HauMeHblIee CONPOTUBIICHUE
2. npu 100aBJIEHUN PJIEMEHTOB
3. 006paTHO MPOMOPIIUOHATHHO
4. 3apsi1 TOJKEH TPOXOIUTh
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5. IByMsl pa3HbIMU CIIOCOOaMu

6. COCAHUHCHEI I10CJICA0BATCIBbHO

7. 100aBJIEHBI K CXEME

8. COEAMHEHBI TapaJUIEIBHO

9. ob11ee CONPOTURIICHUE

10. cormacno 3akony Oma

11. 1OKHBI OBITH OJMHAKOBLIMH

12. DIeMEHT C BBLICOKUM COIIPOTHUBJICHUCM
6. Match the words opposite in meaning
1. drop a. disable
2. easy b. the most
3. the least c. hard
4. different d. rise
5. add e. the same
6. connect f. subtract
7. series g. increase
8. decrease h. directly
9. inversely I. parallel

7. Fill in the gaps with the following words: circuits, parallel circuit, breaks,

switch, series circuit, battery, connection, parallel

TYPES OF ELECTRIC CIRCUITS
There are different ways of categorizing electric ... (1). One way is series
versus parallel circuits. A ... (2) is a circuit where the components are connected
in one continuous loop. A ... (3) is a circuit where the components are connected
in separate branches. Most real life circuits are combinations of these two
concepts, since each type has advantages. When something ... (4) in a series

circuit, the whole circuit stops working. This does not happen with ... (5)
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circuits. A series circuit can therefore be useful for safety features like fuses, but

not so useful for Christmas lights. Series circuits are also cheaper to produce.

COMPONENTS OF ELECTRIC CIRCUITS
There are many different components you might find in an electric circuit,
including batteries, switches, bulbs, resistors, and capacitors.
A ... (6) is a device that stores energy in chemical form. When it is connected to
a circuit, it releases that energy to provide power to other components that are
connected.
A ... (7) 1s something you can use to break a circuit at a particular point.
Electrical devices will not work unless there is a complete loop between them and
both sides of a power source (such as a battery). So if you cut the ... (8)
anywhere in the loop, the power stops. This is how light switches turn lights on
and off unless there is a complete loop between them and both sides of a power
source (such as a battery).

Adapted from http://study.com/academy

8. Insert prepositions and translate the sentences into Russian

1. Elements ... a circuit can be connected in two different ways, or ... a
combination ... ways.

2. ... the bulbs are connected ... a 2-V battery ... shown, then we can also
calculate the total current to be | = V/R, or I =2 V/1000 Q =0.002 A, or 2 mA.

3. The voltage decrease (sometimes called a voltage "drop") across any resistor
... series can be determined using Ohm's law, and ... general, the voltage drop is
proportional ... the resistance.

4. When resistors are added... a circuit ... such a way that current can flow ...
one or the other resistor, we say that the resistors are ... parallel.

5. The resistances ... resistors ... parallel add together ... a different way ... that
of ... series.

6. As a result, the water (current) takes the path ... least resistance.
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9. Complete the sentences using while. Follow the model:

Model: Resistors connected in series have the same value of current while

resistors connected in parallel have the same value of voltage.

1. Resistors connected in series have different values of voltage while ...

2. A break in one element of a series circuit results in no current in the whole
circuit while ...

3. In order to have the same value of current in all the elements, series circuit
i1s used while ....

4. No current in a parallel circuit results from a break in the main line while ...
10. Divide the text into logical parts and give subtitles to each part

11. Give the summary of the text
12. Retell the text
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Text5
A CAPACITOR

1. Read the following international words

electronics [1lek 'troniks] resistor [r1' Z1Sto]
ceramic [s1'reemik] electrostatic [1lektrou 'staetik]
component [kom pouvnant] generator [ dzenorerto]
electrode [1'lektroud] radio [ 'rerdrou]
dielectric [dar'lektrik] condenser [kon'denso]
battery [ 'beetort] electrolytic [1lektra'Intik]
electron [1'lektron] plastic [ 'plaestik]
2. Read the following words and try to remember them

VOCABULARY
capacitance [ko 'paesitons] E€MKOCTb, E€MKOCTHOE

COIPOTHUBIICHUE

insulating [ 'msjoulertin] U30JISITUOHHBIN
associated [o'soufiertid] CBSI3aHHBIC
excess [1k 'ses] H30BITOK
discharge [dis'fa:d3] AIIEKTPUYECKUI pa3psiz
jar [d3a:] OanHka
leakage ['li:kidz] yTeuKa
demand [di'ma:nd] TpeboBaHuUE, CIIPOC, HYXkKa
capacitor [ko 'paesitor] KOHIEHCATOP
tantalum [ 'teentolom] TaHTAJIOBBIN
sliver mica ['sltvo'maika] CITFOJISTHOM
frequency [ fri:kwansi] 4acToTa
equipment [1'kwipmont] obopynoBaHue
retain [r1'tem] COXpaHSTh

37



wire [ 'waro] IPOBOJT
wireless [ 'waralis] OecrpoBOTHOM
inductance [1n'daktons] UHIYKTHBHOCTb

select [st'lekt] BBIOUPATH

. Read the text and answer the questions

. What is a capacitor used for?

. What are the basic components of a capacitor?

. What is the function of insulators?

. What does the capacity of a capacitor depend on?

. What is an ideal capacitor characterized by?

. What inventions enabled further development of capacitors?

. What event created a demand for standard capacitors?

o N oo o B~ W N P W

. What is another word for a "capacitor"?

A CAPACITOR

Capacitance is one of the most important effects used in electronics. Along
with this the associated components - capacitors are widely used, the second most
widely used component.

Capacitance is the ability to store electric charge. In its simplest form a
capacitor consists of two parallel plates or electrodes that are separated from each
other by an insulating dielectric. It is found that when a battery or any other
voltage source is connected to the two plates as shown a current flows for a short
time as it charges up. One plate of the capacitor receives an excess of electrons,
while the other has too few. In this way the capacitor plate or electrode with the
excess of electrons becomes negatively charged, while the other capacitor

electrode becomes positively charged.
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If the battery is removed the capacitor will retain its charge. However if a
resistor is placed across the plates, a current will flow in the resistor until the
capacitor becomes discharged.

In October 1745, Ewald Georg von Kleist of Pomerania in Germany found
that charge could be stored by connecting a high voltage electrostatic generator
by a wire to a volume of water in a glass jar. Von Kleist's hand and the water
acted as conductors and the jar as a dielectric. The following year, the Dutch
physicist Pieter van Musschenbroek invented a similar capacitor, which was
named the Leyden jar, after the University of Leyden where he worked. Leyden
jars were used until about 1900, when the invention of wireless (radio) created a
demand for standard capacitors, and the steady move to higher frequencies
required capacitors with lower inductance. Early capacitors were also known as
condensers, a term that is still occasionally used today.

An ideal capacitor is characterized by constant value, capacitance, which is
measured in farads. In practice, the dielectric between the plates passes a small
amount of leakage current.

Electronic capacitors are one of the most widely used forms of electronics
components. However, there are many different types of capacitors including
electrolytic, ceramic, tantalum, plastic, sliver mica, and many more. Each
capacitor or type has its own advantages and disadvantages and can be used in
different applications. They are used in radio frequency’s equipment to select

particular frequencies from a signal with many frequencies.
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Typically, the different types of capacitor are named after the type of
dielectric they contain. This gives a good indication of the general properties they

will exhibit and for what circuit functions they can be used.

4. Match the words similar in meaning

1. capacitor a. store

2. retain b. connect

3. volume c. get

4. associate d. capacitance
5. receive e. condenser
6. separated f. require

7. excess g. divided

8. demand h. overage

5. Translate the following word combinations into Russian
1. the associated components

2. general properties

3. the charge storage capacity

4. higher frequencies

5. voltage electrostatic generator

6. volume of water in a glass jar

7. radio frequency's equipment

8. type of dielectric

6. Choose the correct variant
1. What is a capacitor used to?
a) To supply voltage.
b) To increase the voltage output.

c) To store energy.
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2. What are the main parts of a capacitor?
a) Insulators only.
b) Metal plates only.

c) Metal plates and insulators between them.

3. What kind of charge can be on the capacitor plate?
a) Only positive.
b) Only negative.

c¢) Negative or positive.

4. What happens if you put a resistor in the place of the dielectric?
a) Current will flow in the resistor until the capacitor becomes discharged.
b) Current will flow in the resistor until the capacitor becomes charged.

¢) Nothing will happen.

5. What is capacitance measured in?
a) Farads.
b) Coulomb.

c) Farad / meter.

6. What types of capacitors are usually used?
a) Paper capacitors.
b) Ceramic capacitors.

c) Electronic capacitors.

7. What happens if the battery is removed?
a) The capacitor is discharged.
b) Capacitors retain charge.

c) Nothing will happen.
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8. How did Daniel Gralath increase the battery capacity?
a) He increased the volume of water in the jar.
b) He connected low-voltage electrostatic generator.

c) He combined several jars in parallel "battery".

9. Who invented the first capacitor?

a) Ewald Georg von Kleist of Pomerania.

b) The Dutch physicist Pieter van Musschenbroek.
c¢) Daniel Gralath.

7. Insert the necessary word in the gap

1) If the battery is ... the capacitor will retain its charge.

2) Capacitance is the ... to store electric charge.

3) Each capacitor or type has its own advantages and disadvantages can be used
in different ...

4) Leyden ... were used until about 1900, when the invention of wireless (radio)
created a demand for standard ..., and the steady move to higher ... required
capacitors with lower inductance.

5) In this way the capacitor plate or electrode with the excess of electrons

becomes ... charged, while the other capacitor electrode becomes ... charged.
8. Translate in writing three last paragraphs beginning with “An ideal

capacitor ...”

9. Give the summary of the text
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UNIT 2. DEVELOPMENT OF ELECTRONICS
Text 1.
THE EVOLUTION OF ELECTRONIC TECHNOLOGY

1. Practice the pronunciation of the following words

transmission [treenz ' mifon] consumption [kon'samp/fan]

trajectory [‘traedziktori] reliable [r1'latabl]
manipulation [ma nipju’lerfan] manufacturing [ menju’ feektform]
technology [tek ‘nolod31] conductor [kon'dakta]

2. Read and think about the meaning of the following international words

Electronics; electron; physics; information; microelectronics; industrial; design;
to calculate; trajectory; phenomena; nature; automatization; production; process;
organism; vacuum tube; specialize; function; progress; radio; communication;

technology; transistor; electrode; component; to realize; system; discrete; chip.

3. Read the following words and try to remember them
VOCABULARY

applied physics [o'plaid 'fiziks]

npuKIaaHas Guznka

generation [ dzena'rerfan] co3JaHue,
dbopmupoBanue,
BbIpaOOTKa

manipulation [ma nipju’lerfan] yIpaBJicHUE,; 00paboTKa;

npeoOpa3zoBaHue

reduced weight

power consumption

to carry out

to respond

[ri'dju:st wert]

[ 'pauokan’sampfan]

[ 'keerr aut]

[ris'pond]
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integrated circuit (1C) [ 'intigrertid 'sa:kit] WHTErpajibHaAs CXeMa
batch processing [baet[ prousesin] nakeTHas 00paboTka

to assemble [o'sembl] cobupaTh; MOHTHPOBATh
to lower manufacturing  ['lous manju’faktform] CHU3UTH

IMPOU3BOAUTCIIBHOCTD

I

. Give the definition of the word ‘electronics’. Can you imagine modern life
without electronics? Read the text and answer the questions

. Where are electronic devices used?

. What was the beginning of electronics development?

. What made the progress in radio communication technology possible?

. What is the transistor?

. When was the transistor invented?

. What aim was realized with the invention of the transistor?

. When were integrated circuits discovered?
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. What advantages did the transistors have over the vacuum tubes?

THE EVOLUTION OF ELECTRONIC TECHNOLOGY

Electronics is a field of engineering and applied physics dealing with the
design and application of electronic circuits. The operation of circuits depends on
the flow of electrons for generation, transmission, reception and storage of
information.

Today it is difficult to imagine our life without electronics. It surrounds us
everywhere. Electronic devices are widely used in scientific research and
industrial designing, they control the work of plants and power stations, calculate
the trajectories of spaceships and help the people discover new phenomena of
nature. Automatization of production processes and studies on living organisms

became possible due to electronics.
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The invention of vacuum tubes at the beginning of the 20th century was
the starting point of the rapid growth of modern electronics. Vacuum tubes
assisted in manipulation of signals. The development of a large variety of tubes
designed for specialized functions made possible the progress in radio
communication technology before the World War 11 and in the creation of early
computers during and shortly after the war.

The transistor invented by American scientists W.Shockly, J.Bardeen and
W.Brattain in 1948 completely replaced the vacuum tube. The transistor, a small
piece of a semiconductor with three electrodes, had great advantages over the
best vacuum tubes. It provided the same functions as the vacuum tube but at
reduced weight, cost, power consumption, and with high reliability. With the
invention of the transistor all essential circuit functions could be carried out
inside solid bodies. The aim of creating electronic circuits with entirely solid-
state components had finally been realized. Early transistors could respond at a
rate of a few million times a second. This was fast enough to serve in radio
circuits, but far below the speed needed for high-speed computers or for
microwave communication systems.

The progress in semiconductor technology led to the development of the
integrated circuit (IC), which was discovered due to the efforts of John Kilby in
1958. There appeared a new field of science — integrated electronics. The
essence of it is batch processing. Instead of making, testing and assembling
discrete components on a chip one at a time, large groupings of these components
together with their interconnections were made all at a time. IC greatly reduced
the size of devices, lowered manufacturing costs and at the same time they

provided high speed and increased reliability.

5. Match the words similar in meaning

1. invent a. answer
2. operation b. part
3. imagine c. discover
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4. component d. pretend

5. respond e. work

6. trajectory f. keeping
7. storage g. common
8. specialized h. path

6. Match the words opposite in meaning

1. development a. reject

2. solid-state b. ancient
3. realize c. decline
4. rapid d. liquid

5. modern e. slow

6. early f. connected
7. increase g. late

8. descrete h. lower

. Find the English equivalents to the following word combinations in the text
. IPUMCHCHHUC JJICKTPOHHBIX CXCM

. Iepeiaya u npueM uHdopmanuu

. BBIYUCIISITh TPAEKTOPUIO KOCMUYECKHUX Kopaosien

. CITOCOOCTBOBATH YIIPABJICHUIO CUTHAJIAMU

7
|

2

3

4

S. OIYyIPOBOAHUKOBBIN KPUCTAILI
6. moTpebeHNe 3JIEKTPOIHEPTUU

7. BBICOKAsl HAJIE:KHOCTh

8. TBEpAOTEIbHBIE KOMIIOHEHTHI

9. BBICOKOCKOPOCTHOW KOMIIBIOTEP
10. MUKPOBOJTHOBBIE CUCTEMBI CBSA3U

11. monynpoBOJHUKOBAS TEXHOJIOTHUS

12. c6opka AMCKPETHBIX KOMIIOHEHTOB Ha KPUCTAJLJIE
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. Match English and Russian equivalents

. scientific research a. CO CKOPOCTBIO

. due to the efforts b. TBep0€ TENI0; KPUCTAILT

. to replace vacuum tubes C. TIOJTYTIPOBOTHUKOBBIA KPHCTAILIT
. a piece of semiconductor d. yBenmU4YUTh HaIC)KHOCTh

. solid body e. Giaromapsi yCHUIHSIM

. at arate f. Hayunble rccaenoBanus

. to increase reliability g. 3aMEHSTD AJICKTPOHHBIC JIAMITBI

. Insert the necessary word in the gap

. Electronics is a science studying the use of ...:
a) computers; b) electronic circuits;
¢) radio signals; d) reception of information.
. Transistors have many ... over vacuum tubes.
a) patterns; b) advantages;
c) scales; d) forms.
. They ... very little power.
a) consume; b) generate;
c) embrace; d) convert.
. The transistor consists of a small piece of a ... with three electrodes.
a) diode; b) anode;
c) conductor; d) semiconductor.
5. ... contributed greatly to the discovery of integrated circuits.
a) W. Shockly; b) J. Kilby;
c) W. Brattain; d) J. Bardeen.

10. Give the title to each paragraph of the text

1

1. Retell the text using the titles
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12. Read the passage. Give the title to the text and translate it in writing

We can use a combination of n- and p-type crystals to carry out the
functions of a triode tube. Such an arrangement is known as a transistor. It
consists of a p-type crystal placed between two n-type crystals. If we apply to
the middle and to the right crystal an electric voltage from a battery no current
will flow through the system. Things will change, however, if a small electric
voltage from the battery is applied to the central and to the left crystal. In this
case current will start to flow through the n-p-junction on the left. However,
many electrons entering into the p-type crystal will continue across it and enter
the n-type crystal on the right, thus permitting a current from the battery to flow
through the right n-p-junction. The situation is quite similar to that existing in a
triode tube, and the crystal on the left plays the role of the filament, while the
middle crystal and the crystal on the right play the role of grid and plate. The
principal advantage of transistors over vacuum tubes lies in the fact that the
controlled flow of electrons takes place entirely within solid material. Thus it is
not necessary to use a large amount of power to keep a filament red-hot to eject
electrons into space. This, in addition to their simplicity, reliability and small
size, have taken rapidly causing transistors to take the place of the old-

fashioned vacuum tubes in many fields of electronics.

n-p junction — n-p nepexon grid - pemrerka, ceTka

filament — auTe Hakana

12. Develop the following statement using the phrases — in_my opinion, in fact,

for instance, moreover, one advantage is ..., another point is that ..., finally,

in conclusion:

“Electronics has extended man’s intellectual power *.
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Text 2
SEMICONDUCTORS

1. Practice the pronunciation of the following words

semiconductor
thermal
impurity
occur
acceptor
carrier

chemical

2. Read the following words and try to remember them

spotless regularity

give rise

crystal lattice

semiconductor
acceptor
silicon crystal
valence
conductive
arsenic

free electron
electric carrier
electron bond

boron

[ semikon'dakts] crystal
['03:moal] crystalline
[1m'pjoortti] lattice
[0'ks:] spotless
[ok 'septa] regularity
['keeria] agitation
['kemikal]

VOCABULARY

[ 'spotlas ‘regjuloriti]

[giv raiz]

[ kristal laetis]

[ semikon'dakta]
[ok 'septor]

[ silikon ‘kristal]
[ 'verlons]
[kon'daktiv]

[ a:sonik]

['fri: 1'lektron ]
[1'lektrik "keerio]
[1'lektron * bond]

[ ' bo:ron]
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[ 'kristal]
['kristolam]
[leetis]

[ 'spotlas]

[ regjulortti]
[ @edzr'terfon]

Oe3yrnpeyHas
PaBUWIBHOCTD
BBI3BIBATh
KpUCTAJLTNYECKast
peimeTKa
MOJTYTIPOBOTHUK
aKIenTop (IpIpKa)
KPUCTAILJT KpEeMHUS
BaJICHTHOCTD
MIPOBOSIIIHAIN
MBIIIBSK

CBOOOTHBIH DJIEKTPOH
AJICKTPUYECKU HOCUTENb
AJICKTPOHHAS CBSI3h
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3. Read the text about semiconductors and answer the questions below
SEMICONDUCTORS

Some materials cannot be classified as either insulators or good conductors
as thermal agitation of the atoms can knock loose only a few electrons and permit
the material be slightly conductive. Such materials are known as semiconductors.
A small amount of the proper kind of impurity in the crystalline structure of a
semiconductor may, however, make it enormously more conductive. A pure
silicon crystal in which each atom of silicon has a chemical valence 4, is
connected with four of its neighbors by four electron bonds. This situation arises
when one atom of silicon is replaced by an atom of arsenic (As) which has a
valence of 5. The impurities in the crystalline structure of a semiconductor make
the semiconductor very conductive.

The four valence electrons of the As atom form connections (bonds) with
the four neighboring Si atoms, while the fifth "black sheep™ electron is left
unemployed and free to travel from place to place. The impurity atoms that give
rise to free electrons in this way are known as donors. A reverse situation occurs
when the Si atom is replaced by a trivalent atom of boron (B). In this case there
will be a vacant place, or an electron hole, that breaks up the spotless regularity
of the silicon crystal lattice. The impurity atoms that give rise to such "holes" are
known as acceptors. A hole formed near a foreign atom present in the lattice may
be filled up by an electron originally belonging to one of the neighboring silicon
atoms, but in filling this hole the electron will leave a hole at the place where it
was originally located. If this hole is filled by another neighboring electron, a
new hole will move one step farther out.

Semiconductors that contain donor atoms and free electrons are known as
n-type semiconductors, while those with acceptor atoms and holes are called p-
type semiconductors (n and p stand for a negative and positive charge of electric

carriers). The electrical conductivity of n-type semiconductors is determined by
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the number of free electrons per unit valence and the ease with which they move
through the crystal lattice, while in the case of p-type semiconductors it depends

on the number and mobility of the holes.

1. What materials can be classified as semiconductors?

2. Under what conditions can a semiconductor become more conductive'?
3. What impurity atoms are known as donors (acceptors)?
4. What is the difference between n-type and p-type semiconductors?
5. What is their conductivity determined by?

4. Match the words similar in meaning

1. acceptors a. flint

2. give rise b. poison

3. silicon c. engender

4. arsenic d. additive

5. impurity e. holes

6. occur f. range

7. classify g. perfect

8. spotless h. take place

5. Match the words opposite in meaning

1. n-type a. insulative

2. conductive b. doped

3. pure c. disappear

4. occur d. pacification

5. agitation e. p-type

6. give rise f. far

7. regularity g. stop

8. neighboring h. mess
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. Translate the following word combinations into Russian
. thermal agitation

. crystalline structure

. pure silicon crystal

. chemical valence

. impurity atoms

. free electrons

. electron hole

. depend on

© 00 N o o B~ W N - O

. be replaced by an atom of

10.be filled up by an electron

. Find the English equivalents to the following word combinations in the text:
. 6€3preqHaﬁl IIPpaBHUJIBHOCTDb
. KpUCTAJLIMYECKas peleTKa

. KPUCTAJIJI KPEMHUS

7
1

2

3

4. cBOOOIHBIC AJIECKTPOHBI
5. NEKTPUUECKUE HOCUTEIIH
6. TETJIOBOE BO3OYKICHHE

7. DNEKTPOHHO-ABIPOYHAS

8. XMMHuYecKas BaJ€HTHOCTb
9. YUCTBIA KPUCTAIIT KPEMHUS

10. npuMecHbIE aTOMBI

8. Match the following terms with definitions and translate them

1. semiconductor a. a quantum transition of an atom
or molecule from a lower energy

level to a higher.

2. thermal agitation b. the material, which occupies an
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intermediate position between

conductors and insulators.

3. acceptors

C. auxiliary geometric image
introduced for the analysis of the

structure of the crystal.

4. valence

d. in solid state physics an
impurity in the crystal lattice,
which gives the crystal a p-type
conductivity type, in which the

charge carriers are holes.

5. crystal lattice

e. the ability of atoms of chemical
elements to form a certain number
of chemical bonds with atoms of

other elements.

9. Match English and Russian equivalents

1. slight conductivity
2. chemical valence
3. electron bonds

4. black sheep

5. reverse situation

a. oOparHas cutyanus

b. HeOoIbILIas MPOBOAUMOCTD
C. YepHas OBIIa

d. xumMHueckas BaJICHTHOCTh

€. DJICKOPOHHBLIC CBsA3U

10. Insert the necessary word in the gap

1. Semiconductors have ... conductivity.

a) electron substituted
b) full

c) electron hole

d) incomplete

2. ... increases conductivity of the semiconductor.

a) Arsenic
b) Impurity

c) Thermal agitation

d) Chemical valence
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3. An atom of silicon has a chemical valency...

a) 2 c)7

b) 5 d) 4

4. Impurity atoms that generate "holes" are called...

a) holes C) impurities
b) acceptors d) valency

5. Semiconductors that contain ... and free electrons are known as n-type
semiconductors.
a) donor atoms ) impurities

b) electron hole d) electron bonds

11. Give the title to each paragraph of the text
12. Retell the text using the titles

13. Translate the passage in writing

METALS USED AS CONDUCTORS
The use of electricity depends upon a means of conducting it from its
source to the point where it is to be used. Copper has been used as a conductor
since the beginning of the industry and no proper substitute has been found. Only
one metal, silver, is more efficient, but it has too high cost to be extensively used.
Aluminum, because of its lightness, is used in common practice for transmission
where long spans are necessary. It has been compared to other metals, a

conducting capacity of about 60 per cent of copper.

15. Write the summary of the following text
Semiconductors have had a monumental impact on our society. You find
semiconductors at the heart of microprocessor chipsas well as transistors.

Anything that is computerized or uses waves depends on semiconductors.
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Today, most semiconductor chips and transistors are created with silicon.
You may have heard expressions like "Silicon Valley" and the "silicon
economy," and that is why -- silicon is the heart of any electronic device.

Silicon is a very common element — for example, it is the main element in
sand and quartz. If you look "silicon™ up in the periodic table, you will find that it
sits next to aluminum, below carbon and above germanium.

Carbon, silicon and germanium (germanium, like silicon, is also a
semiconductor) have a unique property in their electron structure — each has four
electrons in its outer orbital. This allows them to form nice crystals. The four
electrons form perfect covalent bonds with four neighboring atoms, creating
a lattice. In carbon, we know the crystalline form as diamond. In silicon, the
crystalline form is a silvery, metallic-looking substance.

In a silicon lattice, all silicon atoms bond perfectly to four neighbors,
leaving no free electrons to conduct electric current. This makes a silicon crystal
an insulator rather than a conductor.

Metals tend to be good conductors of electricity because they usually have
"free electrons™ that can move easily between atoms, and electricity involves the
flow of electrons. While silicon crystals look metallic, they are not, in fact,
metals. All of the outer electrons in a silicon crystal are involved in perfect
covalent bonds, so they cannot move around. A pure silicon crystal is nearly
an insulator — very little electricity will flow through it. But you can change all
this through a process called doping.

Adapted from http://electronics.howstuffworks.com
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Text 3

SUPERCODUCTORS

1. Practice reading the following words with the help of given transcriptions

accelerator
occur
phenomenon
giant

liquid

[ok 'selarerta]
[0'k3:]
[fi nominon]

[ dzaront]
[ likwid]

2. Read the following words and try to remember them

aptly
alloy
liquefy

magnetically  levitated
train

conceivable
stumble on
breakthrough
coolant
frigid
immensely

implication

superconductivity

VOCABULARY
[ eptli]

[ elor]

[ likwrfar]

[maeg netikli ['levitertid

trem]

[kon 'si:vabl]
[stambl]

[ 'breikOru:]

[ 'ku:lont]

[ fridzid]

[1'mensli]
[impl1 ketfn]
[sjopakondak trviti]
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MOAXO/ISIIIUM 00pa3oM
CILIaB
COKIKATh

Moe3X Ha MarHUTHOU
MOTYIIKE

BO3MOJKHBIN
HATOJIKHYTHCS HA
JIOCTHDKCHHE
XJIaJIar€HT
XOJIOTHBIN

O4YCHb
3HAa4YCHUC

CBEPXMPOBOJAUMOCTD
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3. What do you know about the phenomenon and possible practical uses of
superconductivity? Read the text and answer the questions below

What is superconductivity?

What temperature is called “absolute zero™?

How many years ago was superconductivity discovered?

What conditions enable some metals to become superconductive?

Why hasn’t superconductivity become widely used in practice?

. Why is liquid nitrogen more attractive as a coolant than liquid helium?

N o gk~ DR

. What fields of superconductor application could you name?

SUPERCODUCTORS

Superconductivity is aptly named. It involves a remarkable transition that
occurs in many metals when they are cooled to temperatures within several
degrees of absolute zero, or, 0 Kelvin. Absolute zero equivalent to -460°F or -
273°C represents a total absence of heat; it is the coldest temperature
conceivable. As the metals approach this frigid limit, they suddenly lose all their
electrical resistance and become superconductors. This enables them to carry
currents without the loss of any energy and in some cases to generate immensely
powerful magnetic fields. Scientists have recognized that the implications of this
phenomenon could be enormous, but reaching and maintaining the temperatures
necessary for superconductivity in these metals is difficult and expensive.

From the time that a Dutch physicist Kamerlingh Onnes discovered
superconductivity in 1911 until the recent rush of breakthroughs, there was only
one way to produce the phenomenon: by bathing the appropriate metals — and
later, certain metallic alloys — in liquid helium.

This exotic substance is produced by lowering the temperature of rare and
costly helium gas to 4.2K (-452°F), at which point it liquefies. But the process is
expensive and requires considerable energy. Furthermore, unless the liquid

helium is tightly sealed in a heavily insulated container it quickly warms and
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vaporizes away. Thus, the practical use of superconductors has been limited to a
few devices — an experimental Japanese magnetically levitated train, a few giant
particle accelerators and medicine's magnetic resonance imaging machines that
operate with intense magnetic fields.

But in the last few years physicists have stumbled on unusual cases of
ceramic compounds that change everything. They also must be cooled to become
superconductors but only to a temperature of 98 K (-283°F) and that suddenly
brings superconductivity into the range of the practical: liquid helium can be
replaced as a coolant by liquid nitrogen, which makes the transition from a gas at
the easily produced temperature of 77 K (-320°F). Moreover, liquid nitrogen is
cheaper than milk and so long-lasting that scientists carry it around in ordinary
thermos bottles. Also, the ceramics may be able to generate even more intense
magnetic fields than metallic superconductors.

Thus, if these new substances can be turned into practical devices technology will

be transformed.

4. Match the words similar in meaning

1. remarkable a. expensive

2. rare b. demand

3. costly c. intensely cold
4. frigid limit d. seldom

5. require e. outstanding
6. breakthrough f. reach

7. approach g. possible

8. conceivable h. achievement

5. Match the words opposite in meaning
1. coldest a. cheap

2. expensive b. ordinary
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3. liquid c. high

4. exotic d. hottest

5. low e. solid

6. giant f. weak

7. safe g. tiny

8. intense h. dangerous

6. Match the following terms with definitions and translate them into Russian

1. technology a. a vacuum flask or bottle which can keep liquids at a

desired temperature.

2. metal b. physical matter; material
3. phenomenon c. the study of or a collection of techniques
4. thermos d. an observable fact or occurrence or a kind of

observable fact or occurrence

5. substance e. chemical elements or alloys, and the mines where their

ores come from

7. Find the English equivalents to the following word combinations in the text
IMOCIIECACTBHUA OTOT'O SABJICHUA

KpOMe€ TOro

MIPOU3BOJAMUTCSA ITyTEM ITOHMKCHHUS TEMIIEpPaTypPhl

KOTOPBIC MCHSAIOT BCC

ACHICBJIC, YEM MOJIOKO

9TO Ja€T UM BO3MOKHOCTb IIPOBOAUTD

caMas HU3Kasd O0IyCTUMast TCMIICparypa

© N o gk~ W DN -

TCXHOJIOTHA 6y,H€T HN3MCHCHA
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8. Translate the following word combinations into Russian
to approach the frigid limit

recent rush of breakthroughs

magnetic resonance imaging machine

to generate intense magnetic field

reaching and maintaining the temperatures

the recent rush of breakthroughs

the implications of this phenomenon

O N o g Bk~ W N PE

giant particle accelerator

. Complete the sentences using the text
Absolute zero equivalent...

There was only one way to produce the phenomenon...

9

1

2

3. The process is expensive and...

4 Liquid nitrogen is so long-lasting that...

5 Ceramics may be able to generate more intense magnetic fields than ...
6

Physicists have stumbled on unusual cases of ceramic compounds that ...

10. Reorder the words to make a sentence

1. have, Scientists, years, recognized, for.

2 and, energy, expensive, The process, requires, is, considerable.
3 zero, heat, absence, Absolute, of, a total, represents.

4.  cooled, superconductors, be, must, to, they, become, also.
5

aptly, is, superconductivity, named.

11. Translate into English

1. 3HAaYUTENbHBI  Tporpecc B MOHUMAaHUM  (PU3MUECKOH  OCHOBBI
CBEPXIMPOBOAUMOCTH HacTynui (come) B 1940-x rogax.

2. OH cBs3an ¢ pabotamu xopoio u3BecTHbIX yuéHbix [1.JI. Kamumer u JILJI.

Jlanpay.
60



3. Onu paspaboranmu Teoputo cBepxrekydectu (superfluidity) sxumkoro remms,
KOTOpPAasi BO3HUKAET IPH TEMIIEPATypPax OKOJIO aOCOTIOTHOTO HYJISL.

4., OHuM Hamucand  OOJIBIIIOE  KOJMYECTBO  HAYYHBIX  CTaTedl IO
CBEPXIIPOBOJAMMOCTH W TpoMexyTouHbiM  (intermediate) cocrosHusM B

CBEPXIPOBOJIHUKAX MPU HU3KUX TEMIIEpaTypax.

12. Give the summary of the text

13. Translate the text into Russian

In 1987, each new report of achieving superconductivity at a higher
temperature was received with excitement by the physics community. By summer,
claimed records were approaching room temperatures, but enthusiasm was cooling.
In December, signs of superconductivity above the boiling point of water (373 K)
were reported. However, most observers were skeptical, reflecting growing doubts
that the existence of superconductivity above 100 K has been proved.

During the second half of the year, about 20 research groups reported
evidence for superconductivity above 100 K. However, at the Boston meeting, Paul
Chu, the researcher from the University of Houston, who made the first
superconductor at 90 K, said higher-temperature observations were “unstable
superconducting anomalies. He stressed that reports of high-temperature
superconductivity should meet four criteria: zero resistance; demonstration of the
Meissner effect (the exclusion of magnetic fields from a superconductor);
stability; and reproducibility. Although he said that there was "no clear evidence to

exclude" the possibility of superconductivity well above 100 K.
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Text4
ASIC

1. Practice reading the following words

circuit ['s3:.kit] design [di'zain]
analogue ["aenalpg] product ['prodakt]
manufacturing [ manju'faektform]  logic ['lodz1K]
functionality [ fankfon'alati ] virtually ['v3:fuali]
major [ 'merd3a] area ['earis]

2. Read the following words and try to remember them
VOCABULARY

integrate
indicate
undertake
tailor

exact
requirement
virtually
significantly
incorporate
circuitry
proposition
solution
assemble
enable
timescale
viable
proprietary

[ 'intigrert]

[ 'tndikert]
[andateik]

[ 'terls]

[1g’ zaekt]
[r1"kwaramant]
['v3:ffuali]

[s1g nifikantli]
[1n'ko:parit]
['s3:kitri]
[propa’zifn]
[so'Tu:fn]
[o'sembl]
[1'ne1bl]
['tarmskeil]

[ 'varobl]

[pro’praiatori]

(o4

WHTETPUPOBATH, OOBEAUHATH
yKa3bIBaTh, IOKA3bIBATh
IpeAnpUHUMATh, COBEPILIATh
pUCIIOCA0INBATD,

TOYHBIN, CTPOTUH
TpeOOoBaHUE, YCIOBUE
dakTHuecKu

3HAYUTEITHHO

BKJIFOYATh, MPUHUMATH
CXEMa, CXEMOTEXHUKA
MpeJIOKEHUE

pelnieHue

cobupath

JeJaTh BO3MOKHBIM

CpOKH, IIIKaJia BpEMEHH!
KU3HECTIOCOOHBIN
3allaTeHTOBAHHBIM,

(upMEHHBI



3. Read the text and answer the questions below
What do the letters in ASIC stand for?
What is ASIC?
Where are ASICs widely used?
What functions are incorporated in a mixed signal ASIC designs?
Why is a mixed signal ASIC design so attractive for many applications?
What are the advantages of ASICs?
ASIC *

Application Specific Integrated Circuits or ASICs are, as the name

o o~ w DB

indicates, non-standard integrated circuits that have been designed for a specific
use or application. Generally an ASIC design will be undertaken for a product
that will have a large production run, and the ASIC may contain a very large part
of the electronics needed on a single integrated circuit. As may be imagined, the
cost of an ASIC design is high, and therefore they tend to be reserved for high
volume products.

Despite the cost of an ASIC design, ASICs can be very cost effective for
many applications where volumes are high. It is possible to tailor the ASIC
design to meet the exact requirement for the product, and using an ASIC can
mean that much of the overall design can be contained in one integrated circuit
and the number of additional components can be significantly reduced. As a
result, they are widely used in high volume products like cell phones or other
similar applications, often for consumer products where volumes are higher, or
for business products that are widely used.

The first ASICs traditionally addressed only logic functions. Now mixed
signal ASIC designs can incorporate both analogue and logic functions. These
mixed signal ASICs are particularly useful in being able to make a complete
system on chip. Here a complete system or product is integrated onto a chip and
virtually no other components are required. This makes a mixed signal ASIC

design a very attractive proposition for many applications.
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The beginnings of the ASIC can be traced back to the early 1980s.
Around this time, 1Cs were beginning to make a major impact on the electronics
industry. In view of the advantages that ICs provided, and the limited number
that were available, some attempts were made to create logic chips that could be
easily focused towards a specific application.

ASIC designs offer a very attractive solution for many high volume
applications. They enable significant amounts of circuitry to be incorporated into
a single chip. Had the circuits been assembled using proprietary chips, additional
components, and board area, manufacturing costs would be more. With sufficient
volume, custom chips, in the form of ASICs offer a very attractive proposition. In
addition to the cost aspects, ASICs may also be used some times because they
enable circuits to be made that might not be technically viable using other
technologies. They may offer speed and performance that would not be possible
if discrete components were used. When developing an ASIC, it is often
necessary to employ another specialist company to provide the ASIC design
service. By using their expertise the design can be undertaken more effectively —
in terms of correct functionality, cost and timescale.

Adapted from www.radio-electronics.com

*ASIC (Application Specific Integrated Circuits) - uHTerpagpHas cxema

CIICOMAJIbHOI'O Ha3HAYCHUA

4. Mark the following sentences True or False

1. The beginnings of the ASIC can be traced back to the early 1960s.

2. The first ASICs traditionally addressed both analogue and logic functions.

3. ASICs are non-standard integrated circuits that have been designed for a
specific use or application.

4. As a result ASICs are widely used in high volume products like cell phones

or other similar applications or for business products.
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5. Match the words similar in meaning

1. circuit a. buyer

2. consumer b. try

3. incorporate C. contain

4. attempt d. propose
5. offer e. scheme

6. exact f. part

7. indicate g. accurate
8. component h. show

6. Match the words opposite in meaning

1. integrate a. different

2. exact b. separate

3. enable c. unsuccessful
4. similar d. disable

5. effective e. inappropriate
6. mixed f. end

7. beginning g. wrong

8. correct h. pure

7. Find the English equivalents to the following word combinations in the text
1M poBbIC CUTHAJIBI
WHTETpAJIbHAs cXeMa
MPOU3BOACTBEHHBIN UK

NOTPEOUTENHCKUE TTPOTYKTHI

MIPUBJIEKATEIbHOE TPEAJIOKEHHE

1

2

3

4

S. OrPaHUYEHHOE YUCJIIO
6

7 IIPOU3BO/ICTBEHHBIC 3aTPAThI
8

JOITOJITHUTCIBbHBIC KOMIIOHCHTBI

00



0. CIEelUAIbHOE HAa3HAYCHUE

10.  Tounble TpebOBaHUs

8. Match English and Russian equivalents

1. descrete components a. TEXHUYECKH BO3MOKHBIN
2. a major impact b. 3HAYNUTEIBHO CHUKATh

3. significantly reduce C. OyIeT OCyIIeCTBISIThCS
4. high volume applications d. 3HaYUTEIIbHBIE CYMMBI

5. significant amounts €. CYIIECTBCHHOE BITUSHHE
6. will be undertaken f. mupokoe nmpuMeHeHne

7. proprietary chip g. HaTpaBJICHBI HA

8. technically viable h. dupmennas mukpocxema
9. focused towards 1. OTAEIbHBIE KOMIIOHEHTEI

9. Insert prepositions and translate the sentences

1. As may be imagined, the cost ... an ASIC design is high, and therefore
they tend ... be reserved ... high volume products.

2. In view ... the advantages that ICs provided, and the limited number that
were available, some attempts were made to create a logic chip that could be
easily focused ... a specific application.

3. As a result they are widely used in high volume products ... cell phones or
other similar applications, often ... consumer products where volumes are higher,
or ... business products that are widely used.

4, It is possible to tailor the ASIC design to meet the exact requirement ... the
product and using an ASIC can mean that much ... the overall design can be
contained in one integrated circuit and the number ... additional components can
be significantly reduced.

5. ... using their expertise the design can be undertaken more effectively — in

terms ... correct functionality, cost and timescale.

00



10. Find out the key words to make up the outline of the text

11. Give the summary of the text

12. Render the text in English

ASIC (ab0peBuatypa ot anri. application-specific  integrated  circuit,
«UHTErpajibHas CXe€Ma CIEUUaJIbHOI0 HAa3HAYEHUS») — MHTErpajbHas CXeMa,
CHeIUaI3upoBaHHasl [JIsl pElIeHHs KOHKPETHOM 3amauud. B  oTimuume or
MHTErPAIIbHBIX CXEM OOLIEro Ha3HAYEHUs, CIEUUaTU3UPOBAHHBIE HHTETPAIbHbBIE
CXEMbl TPHUMEHSIOTCA B KOHKPETHOM YCTPOWCTBE M BBIINOJHAIOT CTPOTO
OrpaHUYEHHbIE (YHKIMH, XapaKTEpHblE TOJBKO [UIsl JAHHOTO YCTPOMCTBA;
BCJIEZICTBUE ATOTO BBIMNOJHEHHE (DYHKIHMIA TPOUCXOIUT OBICTpEE M, B KOHEUHOM
cuére, nemenne. [Ipumepom ASIC MOXET SIBIATbCS MUKPOCXEMa, pa3padoTaHHas
UCKIIIOYUTENIBHO ISl YIIPaBJICHUS MOOWIBHBIM — Tele(OHOM, MHUKPOCXEMBI
anmnapaTHOro  KOJAMPOBAHUS/IEKOJMPOBAHUS  aylAMO- W BHUJIEO-CUTHAIIOB
(curHasBHBIC TPOIECCOPHI).

Mukpocxema ASIC umeeT y3kuil Kpyr NpUMEHEHHs, OOYCIOBJIEHHBIH XKECTKO
npeaonpeneéHHpIM HabopoM €€ hyHKITHA.

Copemennbie ASIC wyacto coxaepxat 32-OMTHBIN MIpolieccop, OJI0OKU
namstu (kak [13Y, tak u O3Y) u apyrue kpynubie 0noku. Takue ASIC wacrto

Ha3bIBAIOT CUCTeMa Ha kpuctasuie (anri. System-on-a-Chip).
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https://ru.wikipedia.org/wiki/%D0%9E%D0%97%D0%A3
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https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA

UNIT 3. ELECTRONIC DEVICES
Text1
TRANSFORMERS

1. Practice reading the following words

transformer [treens’ fo:mo] proportional [pro’pa:fonl]
electromagnet [1'lektrov ' maegnit]  generator ['dzenareito]
transfer ['treensfs:] minimize [ 'minimaiz]
distance ['distons] cycle ['sarkl]
corresponding [koris pondin] experiments [1ks 'perimant]
variation [veart'erfn] design [dr'zain]

2. Read the following words and try to remember them

VOCABULARY
coil [korl] KaTyIlKa
wire ['waio] IIPOBO/I
wrap [rep] 00epThIBATh
iron core ["aron ko:] KEIJIE3HOE SIIPO
field [fi:ld] oJie
close proximity [klous prok’simiti] HEHOEpHCIRERTE
OJIM30CTh
values ['veljuz] 3HAYCHMUS
device [dr'vais] YCTPOHCTBO
induce [in'dju:s] BbI3BATh
supply [so'plai] nojiaya
magnetic flux [maeg netik flaks] MarHUTHBIN ITOTOK
frequency [ fri:kwonsi] 4acToTa
domestic power lines [dov'mestik ‘pavs lain] PHYTPEHIHE I

QJICKTpoIcpcaad
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complete oscillation

number of turns

[kom'pli:t os1'lerfn]

[ nambar oV t3:nz]

[MOJIHOE KOoJicOaHue

YHCJI0 BUTKOB

. . MOBBINIAIOIINHI
step-up transformer [ 'stepap treens ' fo:mo]

Tpancpopmatop

. . . HOHMKAIOIINHN
step-down transformer ['step 'daun traeens ' fo:mo]

Tpancpopmatop

_ . . AIEKTpUYECKas
electric power [1'lektrik ‘pavo]

MOITHOCTh
high-voltage [ har'voultids] BBICOKOBOJIBTHBIN
restriction [r1s trikfn] OTpaHUYEHUE
describe [d1s 'kraib] OIHCHIBATH
power plant [ 'pave pla:nt] DJIEKTPOCTAHIINS

transmission line [treenz ' mifn lain] JIHMSL 3JICKTPOIIepe1adu

potential difference [pav'tenfal "difrons] pPa3HOCTh MMOTCHIIMAJIOB

ITOJIOC JIMHHUHN

power-line pole [ 'pave-lain pavul]

SJIEKTpOIepeaun
multiply [ 'maltiplar] YMHOKHTH
) _ ['m'v3:sl pra’po:fanl] oOpaTHO
inversely proportional

MPOITOPLUHAOHAIBHBIN

4. Do you know anything about transformers? What are they designed for?

Read the text to find more information about transformers

TRANSFORMERS
A coil of wire wrapped around an iron core makes an electromagnet, which
intensifies the field generated by the motion of the current through the coiled
wire. If we place two of these electromagnets next to one another in close
proximity (but not touching), we have what is called a transformer. One reason

that alternating current is widely used to transfer electrical energy over long
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distances is that voltage and current values may be readily and efficiently
changed by the use of these devices.

In principle, the pair of coils in Figure 1 is a transformer. Any change in
the current in the primary coil induces a current in the secondary coil. If an
alternating current is supplied to the primary, there will be a corresponding
variation of magnetic flux through the secondary. As a result, an alternating
current of the same frequency will be induced in the secondary coil. In the United
States the frequency used on domestic power lines is 60 cycles per second - that
IS, the current makes 60 complete oscillations per second, or 60 Hz.

AC Voltage Induced Voltage

Figure 1

In iron-core transformers, the voltages in the two coils are proportional to

the number of turns, or
VsV, = ndnp

where Vs = voltage in the secondary, V, voltage in the primary, ns = number of
turns in secondary, and np, = number of turns in primary. If there are more turns
in the secondary than in the primary, the voltage of the secondary will be greater
than the primary voltage, and the device is called a step-up transformer;
conversely, if there are more turns in the primary than in the secondary, the
device is a step-down transformer.

When electric power is to be used at a great distance from the generator, it
is transmitted in the form of high-voltage AC, for the following reason: the heat

loss in an electric power line is proportional to I?R, so if the losses are to be
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minimized, the current should be as small as possible. If the power is a constant,
this restriction means that the voltage must be high, since P = V.

Transformers work only with alternating currents, as described in the
experiments of Faraday and Lenz. In a power plant, the generator voltage may be
as high as 10,000 V. A transformer steps this voltage up to perhaps 230,000 V
and places this voltage on the transmission line. At the edge of a city, a step-
down transformer may reduce the potential difference to about 2300 V, and small
step- down transformers located on power-line poles throughout the city then
reduce it to a safe value of about 110 V for use in homes.

There are no moving parts in a transformer, and when these devices are
properly designed the energy losses may be as low as 2 percent. This means that,
practically, the same amount of power is developed in each coil. As in the case of
direct current, the power developed in either coil is equal to current multiplied by
voltage, so that 1,V, = IsVs, or I/l, = V,/Vs. Combining this equation with the
preceding relation, we have

Is/1,=ny/ ns
so that the currents in the two coils are inversely proportional to the number of

turns in each.

4. Answer the questions:

1. What is a transformer used for?

2. What does a transformer consist of?

3. What is the dependence between the primary and secondary coils?
4. What type of transformer is called a step-up transformer?

5. What type of transformer is called a step-down transformer?

6. What is the relation between the number of turns in the coils and the voltages?
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5. Match the words similar in meaning

1. device a. on the contrary
2. readily b. quantity

3. conversely c. inner

4. loss d. attitude

5. part e. easily

6. amount f. waste

7. relation g. unit

8. domestic h. machine

6. Match the words opposite in meaning

1. intensify a. dangerous
2. supply b. directly
3. restrict c. following
4. safe d. primary
5. multiply e. take away
6. preceding f. expand

7. inversely g. divide

8. secondary h. weaken

7. Find the English equivalents to the following word combinations in the text.
B HEIMOCPEJICTBEHHOW OJIM30CTH
IMPOKO UCTIOJIB30BaTh JUIS IEPEAAYH IIEKTPUIECKON IHEPTUU
ObIcTpO U A(H(PEKTUBHO MEHSATH

MPEACTaBISATh COOOM JIEKTPOMArHUT

1
2
3
4
5.  mepenaBaTh B BUJE IEPEMEHHOTO TOKA BHICOKOTO HAIPSIKEHUS
6 0 CJICYOIIECH MpUIrHe

7 TEIJIOBasA MOTEPS

8 CBECTH MOTEPU K MUHUMYMY

9

YMCHBUIUTDH Pa3HOCTD IMMOTCHIIUAJIIOB
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10.  Her ABMXKYIIMXCS YacTen
11. pa3pabarbIBaTh TOJKHBIM 00pazoM

12.  o0BeaUHUTH YpaBHEHUE C

8. Match English and Russian equivalents current

1. generated by the motion of the a. MOXKET JJOCTUTHYTh

current

2. by the use of these devices b. TO ’ke caMoe KOJHUYEeCTBO SHEPIHU
3. primary voltage C. 110 BCEMY TOPOTY

4. may be as high as d. mpu oMo 3TUX YCTPOMCTB

5. throughout the city €. OCHOBHOC HarpsHKCHHUE

6. the same amount of power f. coznaBaemMoe IBUKEHUEM TOKA

9. Complete the sentences using the correct variant

1. A transformer is used...

a) to store charge;

b) to prevent the change of energy;

C) to transfer energy;

d) to change the voltage and current value in a circuit.
2. Electric power is transferred at a high voltage and reduced to any value...

a) due to resistors;

b) due to capacitors;

c) due to transformers.

3. A transformer consists of ...

a) cores only;

b) the primary and the secondary coils;

c) a core and the primary and the secondary coils.

4. A step-up transformer is used ...

a) to step down or decrease the secondary voltage;

b) to step up or increase the primary voltage.
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5. A step-down transformer is used ...

a) to step down the secondary voltage;

b) to step down the primary voltage.

6. In a step-up transformer ...

a) the number of turns of the secondary coil is greater than the number of turns of
the primary;

b) the number of turns of the primary coil is greater than the number of turns of

the secondary.

10. Complete the sentences using “while”

1. The primary winding receives energy ...

2. In the USA the frequency used on domestic power lines is 60 Hz ...

3. A step-down transformer decreases the primary voltage...

4. In a step-up transformer the number of turns of the secondary winding is

greater than a number of turns of the primary winding ...

11. Find out the key words to make up the outline of the text

12. Give the summary of the text
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Text 2
ELECTRIC GENETATORS

1. Practice reading the following words

generator
function

mechanical

['dzenarerts]

['fankfon]
[mr'kaenikal]

electromagnetic [ilektra(u)mag'netik]

induction

[1n'dakfon]

produce [pro'dju:s]
motor ['mouts]
cycle ['saikl]
engine ['endzin]
turbine ['t3:bain]

2. Read the following words and try to remember them

turn into

be designed to

rotate
means

adjustment

either...or...
force

convert  (smth.
smth.)

slip ring

brush

furnish

VOCABULARY

['t3:n 'into] npeBpalaTh, MPeoOpa3oBbHIBATH

[br di'zaind to] npeIHa3HAYCHHBINA,  CHIeTaHHBIN
(nJ1s yero-i.)

[rou'tert] Bpallarhb

[mi:nz] CPEACTBO; CIOC00, METOT

[o'dzastmont] pETyJIMPOBKA, TIOJTOHKA, HATaIKa,
HACTpOWKa

['a100 o:] WJIH ... WIIH,

[fo:s] cuiia

['konvs:t] peoOpa3oBbIBATH; MpEeBpaIaTh

[slip rig] TOKOCHhEMHOE KOHTAKTHOE KOJIBIIO

[braf] mérka (4acTb  DIEKTPUYECKON
MaIllliHbI, CITy Kariast IS
nepeaayd ToKa OT HEMOABHIKHBIX
gyacTel K BpaIlaromumMcs)

['f3:n1f] CHA0XaTb, JAaBaTh
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electroplating [1 lektro'plertin] raJIbBaHU3AIIHS

charge [fa:ds] 3apspKaTh (AKKYMYJIISITOP)

storage ['sto:ridg baetorr]  akkymymasTopHas Oatapes;
aKKyMYJISITOP

flow [flou] TEYb

3. Do you know anything about generators? What are they designed for?

Read the text to find more information about generators

ELECTRIC GENETATORS

Generators perform the reverse function of an electric motor, they
continuously turn mechanical energy into direct or alternating current. They are
designed to use electromagnetic induction to produce more than temporary, weak
current.

The essential parts of a generator are the same as those of an electric
motor: a coil or current-carrying wire, a magnetic field in which the coil can be
rotated, and some means for connecting the coil to an outside circuit. In fact, with
slight adjustments, the same device may be used as either a motor or a generator.
If a current from some outside source is passed into the coil, it rotates and acts
like a motor; that is, it converts electrical force into mechanical force. If the coil
iIs mechanically turned, as by an engine or a water-driven turbine, an induced
current results; that is, the machine converts mechanical energy into electrical
energy.

If the coil of a standard motor is connected to an outside circuit by means
of slip rings and brushes, the current furnished to this circuit will be alternating
current (AC). The number of complete cycles equals the number of coil rotations
per second. Thus, an alternating current is the kind that naturally results from the
turning of a coil (electromagnet) in a fixed magnetic field. Alternating currents

are well suited to many purposes such as heating and lighting.
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Other uses of current, such as electroplating or the charging of storage

atteries, require direct current (DC), which always flows in one direction. AC
enerators must be modified to generate DC currents.

. Answer the questions

1.  What function do generators perform?

2. What are the essential parts of a generator?

3. What is an electric motor?

4.  What does an alternating current result from?

5. What purposes are alternating currents well suited to?
6. What is direct current required for?

. Match the words opposite in meaning

. direct current a. permanent

. convert b. stop

. weak C. accessory

. connect d. remain

. temporary e. strong

. produce f. alternating current
. essential g. disconnect

. flow h. consume

. Match the words similar in meaning

. perform a. power

. rotate b. transform

. act C. provide

. force d. make

. furnish e. change

. convert f. spin (turn)

. produce g. operate

. modify h. do
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7. Translate the following word combinations into Russian

1. to perform the function

2. to turn mechanical energy into current

3. magnetic field

4. either a motor or a generator

5. to convert electrical force into mechanical

6.to connect to an outside circuit

7. to suit to many purposes

8. to turn mechanically

Find the English equivalents to the following word combinations

1. BBIpabaThIBATh TOK

. IIpH ITIOMOIITH

. THAPOTYpOMHA

0 N N B W

. motor
.AC

. generator
.DC

A w N R

5. mechanical

energy

. IIPOBOJ 110 KOTOPOMY HACT TOK

. BBITIOJIHATH (DYHKIIUIO MOTOpA
. AHIYLIMPOBAaHHBIN TOK
. BO3HUKATh B pe3yJbTare

. CTAIMOHAPHOC MAIrHUTHOC I10JIC

Match a line in Awith alinein B

a. turns mechanical energy into electrical current

b. amount of work an object can do

c. converts electrical force into mechanical force

d. results from the continued turning of a coil in a fixed
magnetic field

e. current in which the charge flows continually in one

direction
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6.electromagnetic f. device for increasing electromagnetic force by means of a

induction soft-iron core

7.electromagnet

g. combination of magnetic and electric forces, due to the

motion of charged particles

10. Suffixes are used to form different parts of speech. Use your dictionary to

find the other parts of speech

To generate — generator ...

To induce, to rotate, to connect, to magnetize

11. Match alinein Awithalinein B

A

B

1.This text is about ...

a. an induced current results.

2. A generator is a device ...

b. the turning of a coil (electromagnet)
in a fixed magnetic field.

3. The essential parts of a generator
arc:

C. to generate DC currents.

4. If the coil is mechanically turned ...

d. electric generators.

5. A motor

e. which converts mechanical energy
into electrical energy

6. An alternating current results from

f. converts electrical force into
mechanical force.

7. Direct current always flows ...

g. a coil or current-carrying wire, a
magnetic field in which the coil can be
rotated, and some means for con-
necting the coil to an outside circuit.

8. AC generators must be modified ...

h. in one direction.

12. Retell the text
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1. Practice the pronunciation of the following words

Text 3
OPERATIONAL AMPLIFIER (OP AMP)

workhorse [ ' w3:k ho:s]
widely ['waidli]
quantity [ kwontrti]
cent [sent]
version ['v3:/n]
parameter [pa'remita]
triangle ['trarengl]
diagram ['darograem]

enable
symbol
consist
guantity
virtual
configuration
phase

value

[1'nerbl]
['stmboal]

[kon "s1st]
['kwontati]
['v3:ffual]

[kon figju'rerfn]
[ferz]

['velju:]

2. Read the following words and try to remember them
VOCABULARY

operational amplifier

differential amplifier

designate
scene
performance

gain

rail
feedback
oscillator

impedance

[Dpar etfonal ‘@mplifaia]

[ difo'renfal "@mplifaio]

['dezignert]
[sin]
[po fo:mans]

[gem]

[rerl]
[ fi.d.baek]
[ osilerta]

[1m pi:dons]
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3. Read the text and answer the following questions
1. Why are operational amplifiers known as the workhorses?
2. What is an operational amplifier?
3. What is a combination of parameters that are of great use?
4. What is the circuit symbol for an operational amplifier?

5. What does + and — inputs mean?

OPERATIONAL AMPLIFIER (OP AMP)

Operational amplifiers are one of the workhorses of the analogue electronics
scene. Op-amps, as they are also known are widely available in the form of
integrated circuits, many costing only a few cents or a few pence for the standard
versions. High performance op amp integrated circuits still offer excellent value
for money, but obviously cost a little more. In view of their ease of use and low
cost, these integrated circuits are used in vast quantities enabling high
performance electronics circuits to be developed and designed with a minimum
of electronics components.

Operational amplifiers, op amps are virtually the ideal amplifier. They
provide a combination of parameters that are of great use: Very high gain, Very
high input impedance, Very low output impedance. The operational amplifier is
what is known as a differential amplifier. The differential amplifier has two
inputs and this enables it to be used in a wide number of circuit configurations.
The circuit symbol for an operational amplifier consists simply of a triangle. The
two inputs are designated by "+" and "-" symbols, and the output of the
operational amplifier is at the opposite end of the triangle. Inputs from the "+"
input appear at the output in the same phase, whereas signals present at the "-"
input appear at the output inverted or 180 degrees out of phase. This gives rise to
the names for the inputs. The "+" input is known as the non-inverting input, while
the "-" input is the inverting input of the operational amplifier. As the output from

the amplifier is dependent upon the difference in voltage between the two inputs,
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it is known as a differential amplifier. Often the power supply rails for the
operational amplifier are not shown in circuit diagrams and there is no connection
for a ground line. The power rails for the operational amplifier are assumed to be
connected. The power for the operational amplifier is generally supplied as a
positive rail and also a negative rail. Often voltages of +15V and -15 V are used,
although this will vary according to the application and the actual chip used.

Adapted from www.radio electronics.com

3. Match the words opposite in meaning

1 obvious a. non-inverting
2 excellent b. decrease

3 great c. inferior

4, inverting d. negative

5 positive e. puzzling

6 gain f. little

7 amplify g. break

8 connection h. reduce

4. Translate the following word combinations into Russian
1.  acombination of parameters

2.  to offer excellent value for money

3.  the opposite end of the triangle

4.  to be dependent upon the difference in voltage

5. tovary according to the application

6. togiveriseto

5. Find the English equivalents to the following word combinations in the text
1. WJICAUTbHBIN YCUIIATEIb

2. UHTErpajgbHble U TudPepeHnanbHbIe CXeMbl

3. B o0O0JacTH ANEKTPOHUKHU

4, VHBEPTUPYIOLIUN BXOJ]
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HMETH OOJIBIIIOE IMPUMCHCHUC

C TOM ke ¢hazoit

o N o O

JIMHUWA 3a3€EMIICHUA

3aBHUCCTh OT PA3HUIIbI HAIIPAKCHUA

6. Complete the sentences using the text and translate them into Russian

1)  In view of their ease of use...
2)  They provide a combination...
3)  The circuit symbol for an...

4)  The two inputs are...

5)  The "+" input is known as...

6)  The power for the operational...

7. Match the sentence halves

1. Op-amps, as they are also known

arc...

a. iIs what is known as a differential

amplifier.

2. The operational amplifier...

b. and the output of the operational
amplifier is at the opposite end of the

triangle.

3. The power rails for...

c. very high gain, very high input

impedance, very low output impedance.

4. The two inputs are designated by "+"

and "-" symbols...

d. although this will vary according to
the application and the actual chip

used.

5. They provide a combination of

parameters that are of great use:..

e. widely available in the form of

integrated circuits.

6. Often voltages of +15V and -15 V

are used,...

f. the operational amplifier are assumed

to be connected.
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8. Reorder the words to make a sentence

1. a) a little more, Db) op amp integrated circuits, c)but obviously cost,

d) High performance, e) still offer excellent value for money.

2. a) two inputs, b) The differential amplifier has, c) in a wide number of circuit
configurations, d) and this enables it to be used.

3. a) while the "-" input is the inverting, b) as the non-inverting input, c) input of
the operational amplifier, d) The "+" input is known.

4. a) rails for the operational amplifier, b) Often the power supply, c) connection
for a ground line, d) circuit diagrams and there is no, e) are not shown in.

5. a) the ideal amplifier, b) op amps are virtually, c) Operational amplifiers.

9. Insert the suitable words and translate the sentence

1. Op-amps, as they are also known are ... in the form of ...

2. Operational amplifiers, op amps are virtually...

3. The circuit ... operational amplifier consists simply of a triangle.

4. Operational amplifiers are one ... of the analogue electronics scene.

5. As the output from the amplifier is ... the difference in voltage between the
two inputs, it is known as ...

10. Give the summary of the text

11. Translate the passage in writing

Operational amplifiers or op amps can be used in a wide variety of different
analogue circuits. The basic op amp integrated circuit makes them an almost ideal
circuit building block, which can be used to provide exceedingly high levels of
performance. Typically an operational amplifier circuit requires a few external
components to make a high performance analogue circuit. It is the high gain of
the basic amplifier combined with the use of feedback (most often negative
feedback) that enables the final circuits to provide such a high level of

performance.
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Text4
THE OSCILLOSCOPE

1. Practice reading the following words

equipment [1"kwipmant] specification [ spesifi'kerfan]
require [r1'kwars] particular [pa'tikjuls]
environment [m'varoronmont]  essential [1'sen/al]
dimension [dar'men/n] laboratory [lo'boratari]
measurement ['mezomont] technology [tek'nolodsi]
voltage ['vaultidz] circuit ['s3:kit]

detail ['di:teil] view [viu:]

cathode ['kaeOoud] tube [t(j)u:b]

2. Read the following words and try to remember them

VOCABULARY

two dimensional format [tu: di'menfonl  nBymepHbIii hopmat

‘formaet]
accommodate [2'komadert] COTJIACOBBIBATh
single pulse ['smgl pals] OJIMHOYHBIA UMITYJTHC
crude figure [kru:d'figo] HeoOpaboTaHHAs IUarpaMmma
high performance [har pa’fo:mons] BBICOKOITPOU3BOIUTEITEHBIH
oscilloscope [o"s1laskavp] ocuuuiorpad
software ["spftwea] POTrpaMMHOE 00eCIieueHUE
wide range [waid ‘remnds] IIMPOKHH AHAIa30H
radar system [ 'rerda: 'sistom] paMoIOKAIIMOHHAS CUCTEMA
dual beam ['dju:al biim] JBYXJIy4€BO
triggered sweep ['trigad swip] UMITyJIbCHAs pa3BEéPTKa
digitizer ['didzrtarzor] 1 poBoi peodpa3zoBaTelib
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3. Read the text and answer the questions below

1) What is the oscilloscope?

2) Who invented the cathode-ray tube?

3) Where is the oscilloscope used?

4) What is the advantage of the triggered sweep oscilloscope?

5) Who invented the Digital Storage Oscilloscope?

THE OSCILLOSCOPE

The oscilloscope or scope must be one of the most widely used and famous
test instruments. The oscilloscope is a type of test equipment that allows signal
voltages to be displayed on a screen in a two dimensional format. In this way it is
possible to see waveforms on the screen and understand how a circuit is
performing. In view of this, the scope is able to provide a far greater level of the
detail than simpler items of test equipment.

In view of its usefulness the oscilloscope is an essential item in any
electronics laboratory and many other environments. Often several scopes may be
required in a lab with wide ranging specifications to accommodate the wide range
of measurements and applications that they may need to fulfil.

In 1897 Karl Ferdinand Braun invents the Cathode Ray Tube (CRT)* and
uses it to display crude figures on the screen controlled by voltages on the plates
of the tube.

In late 1930 the British company A. C. Cossor invents a dual beam
oscilloscope which is widely used during WW?2 for servicing electronics
equipment and in particular the radar systems that were used.

In 1946 the triggered sweep oscilloscope was invented by Howard Vollum
and Jack Murdock. This made the oscilloscope much easier to perform as
waveforms were able to be displayed in a far more steady manner. Howard
Vollum and Jack Murdock went on to found the Tektronix company that

produced some of the highest performance oscilloscopes of the day.
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In 1963 Tektronix introduced the Direct View Bistable Storage Tube
(DVBST). This allowed single pulse waveforms to be displayed rather than just
repeating waveforms.

The Digital Storage Oscilloscope (DSO)** was invented by Walter LeCroy
after producing high-speed digitizers for the research centre CERN*** in
Switzerland. Walter later founded the LeCroy Corporation.

Oscilloscopes have been in use within the electronics industry for many
years. Even with many new developments occurring and a shift to greater levels
of software within products there is no lessening of the importance of
oscilloscopes. As the technology develops, the production process used within
scopes has enabled them to provide higher levels of performance and to provide
new and useful functions. With the continuing movement of technology,
oscilloscope technology will also move forwards.

Adapted from www.radio-electronics.com

Cathode Ray Tube (CRT)* - DnekrpoHHO-Ty4eBas TpyOKa

Digital Storage Oscilloscope (DSO)** - IludpoBoi 3anOMHHAIOIINI
octriorpad

the European Organization for Nuclear Research (CERN)*** - Eppormeiickuii
COBET TO sepHbIM wuccienoBanusiM (Ao6OpeBuatypa CERN  mnpowusomniia

ot ¢p. Conseil Européen pour la Recherche Nucléaire)

4. Match the words similar in meaning

1. development a. easy

2. importance b. evolution

3. introduce c. broadly

4. simple d. significance
5. widely e. present

6. several f. use
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7. screen g. some

8. application h. display

5. Match the words opposite in meaning

1. enable a. insignificant
2. movement b. old

3. new C. harrow

4. wide d. disable

5. great e. halt

6. single f. slow

7. high-speed g. increase

8. lessening h. multiple

6. Translate the following word combinations into Russian
. to provide a far greater level of detail
. to accommodate the wide range of measurements

. a research center

. electronics industry
. essential item

1

2

3

4. to display on the screen
5

6

7. to be widely used

8

. rather than

7. Find the English equivalents to the following word combinations in the text
BBICOKOCKOPOCTHOM 1IU(PPpOBOI MpeoOdpa3zoBaTeib

3JIEKTPOHHO-JIy4eBas TpyOKa

1.
2.
3. XOpOIIHii YPOBEHbB JICTATN3AINH
4. nBuraThCs BOEPEN

5.

3IIEKTPOHHOE 000pYyI0BaHHUE
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6. TMarHOCTUYECKUN TPUOOP

/. ypOBEHb KauecTBa MPOAYKIINU

8. Complete the sentences using the text and translate them into Russian

1. The oscilloscope is a type of test ... signal voltages to be displayed on a screen
in a two dimensional format.

2. ... his the scope is able to provide a far greater level of detail than simpler
items of test equipment.

3. This made the oscilloscope much easier to perform as waveforms were able to

be displayed ina ... .

4. Oscilloscopes have been in use ... industry for many years.

5. ... single pulse waveforms to be displayed rather than just repeating
waveforms.

9. Reorder the words to make a sentence

1. famous, test instruments, or scope must be, The oscilloscope, one of the most,
widely used and

2. later founded, Walter, the LeCroy Corporation

3. In view, of its usefulness, in any electronics laboratory, is an essential item,
and many other environments, the oscilloscope

4. in use within, the electronics industry, have been, for many vyears,

Oscilloscopes

10. Complete the text with one word and translate it into Russian

1. A conventional digital oscilloscope is known as a ... storage oscilloscope
(DSO).

2. Its display typically relies ... a raster-type screen rather ... the luminous
phosphor found in an older analog oscilloscope.

3. Digital storage oscilloscopes (DSOs) allow you ... capture and view events

that may happen only once — known as transients.
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4. Because the waveform information exists ... digital form as a series of stored
binary values, it can be analyzed, archived, printed, and otherwise processed,
within the ... itself or by an external computer.

5. The waveform need ... be continuous; it can ... displayed even when the signal
disappears.

6. Unlike analog oscilloscopes, digital storage oscilloscopes provide permanent
signal ... and extensive waveform processing.

7. However, DSOs typically have ... realtime intensity grading; therefore, they

... express varying levels of intensity in the live signal.

11. Write the summary of the text

12. Render the following text

The Types of Oscilloscopes Electronic equipment can be classified into
two categories: analog and digital. Analog equipment works with continuously
variable voltages, while digital equipment works with discrete binary numbers
that represent voltage samples. A conventional phonograph is an analog device,
while a compact disc player is a digital device. Oscilloscopes can be classified
similarly — as analog and digital types. In contrast to an analog oscilloscope, a
digital oscilloscope uses an analog-to-digital converter (ADC) to convert the
measured voltage into digital information. It acquires the waveform as a series of
samples, and stores these samples until it accumulates enough samples to
describe a waveform. The digital oscilloscope then reassembles the waveform for
display on the screen. Digital oscilloscopes can be classified into digital storage
oscilloscopes (DSOs), digital phosphor oscilloscopes (DPOs), mixed signal
oscilloscopes (MSOs), and digital sampling oscilloscopes. The digital approach
means that the oscilloscope can display any frequency within its range with
stability, brightness, and clarity. For repetitive signals, the bandwidth of the

digital oscilloscope is a function of the analog bandwidth of the front-end
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components of the oscilloscope, commonly referred to as the — 3 dB point. For
single-shot and transient events, such as pulses and steps, the bandwidth can be
limited by the oscilloscope’s sample rate. Please refer to the Sample Rate section
under Performance Terms and Considerations for a more detailed discussion.

Adapted from www.ab4oj.com

12. Render in English

Ocmmorpadpl — HE3aMEHUMBIN HHCTPYMEHT JI T€X, KTO MPOEKTUPYET,
MIPOM3BOJAUT WM PEMOHTUPYET 3JIEKTpOHHOE oOopymoBaHue. B coBpemMeHHOM
OBICTPO U3MEHSIOLIEMCSI MUPE CIIEMaINCTaM HEOOX0IMMO UMETh CaMO€ JIy4lliee
00opyIoBaHUE AJis OBICTPOTO M TOYHOTO PEIICHUSI CBOMX HACYIIHBIX, CBSI3aHHBIX
C U3MEpeHUsAMH 3anad. byaydu “ria3zamu’” WHXKEHEPOB B MHUP DJICKTPOHHKH,
ocuiiorpadbl  SBIAIOTCS  KJIIOYEBBIM HMHCTPYMEHTapUeM TIpU  HU3YYCHUU
BHYTPEHHUX TPOIECCOB B DJEKTPOHHBIX cxemax. [Ipumenenune ocumuiorpadon
HE OrpaHWYMBAETCS JIMIIb MHPOM DJJIeKTpoHUKH. [Ipu wucnonbp3oBaHUU
COOTBETCTBYIOIIIETO npeobpazoBarens ocrusuiorpadbl CIIOCOOHBI
KOHTPOJIUPOBAaTh JIOObIE TpPUpPOJHBIE sBiIeHUs. [IpeoOpazoBarens — 3TO
YCTPOMCTBO, T€HEPUPYIOLIEE AIEKTPUUYECKUE CUTHAJIBl B OTBET Ha Kakoe-Iu0o
dusznyeckoe BO3JEHCTBIE, TaKOE KaK 3BYK, MEXaHUYECKHUI ynap, AaBlieHUE, CBET
wiu terio. Hampumep, MukpodoH npeacTaBisieT co0oii mpeodpa3zoBaTeib 3ByKa
B aJekTpuyeckuid curHai. Ocmuumorpadbl UCHOJIB3YIOT BcCe: OT (DU3UKOB-
SIEPIIMKOB /10 MacTepoB, PEMOHTUPYIOUIMX  MPOCTEHIIYyI0  OBITOBYIO
ANEKTPOHUKY. WMHXeHeppl MO OOCTY)KMBAHHIO AaBTOMOOWJICH HCIONB3YIOT
ociuiorpadsl i1 U3MepeHuit BuOpauuii geurareneid. Bpauu — miist usmepeHuit
BOJIH, TEHEPUPYEMBIX UEJIOBEUECKMM MO3roM. Bo3moxHocTH mnpubopa mnon
Ha3BaHUEM ocHIorpad OECKOHEYHBI.

DnexTpudecKknii  KoneOaTelnbHBI TPOIECC HW3HAYAIbHO (UKCHPOBAJICS
BpyuHyl0 Ha Oymare. [lepBbie TONBITKM aBTOMATU3UPOBATH 3aMKCh OBLIN

npeanpunatel XKronem ®@pancya Kydepom B 1880 romy, KOTOpbIA MpenioKui
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MOIIArOBBIA ITOJyaBTOMATUYECKU METOJI PETMCTpalvu CcurHaia. PasButuem
metona Kybepa cran MOJHOCTHIO aBTOMaTH4eckuilt oHmorpad [ocrnurtanse B
1885 rony pycckuit pusux Pobepr Ko co3gan ocummiomerp, a B 1893
rony dpaniy3ckuid pusuk Aaape broHmens n300pen  MarHUTORIEKTPUYECKUM
OCLIJIJIOCKOM ¢ OU(MUIISPHBIM MTOJBECOM.

[ToaBMKHBIE PETUCTPUPYIONIUME YACTH MEPBbIX ocumwuiorpadoB 00Jaganu
0O0JBIIION MHEpIUEH M HE TMO3BOJSIM (PUKCUPOBATH OBICTPOTEUYHBIC IMPOIIECCHI.
DTOT HenmocTaTok ObLT ycTpanéH B 1897 roay Yunbsimom Jlanaeniom, KOTOpHIH
CO3JaJl CBETOJIy4€BOM OcHMIIIOrpad, UCIOIb30BAB B KAUECTBE U3MEPUTEIHLHOTO
peMeHTa HeOoNbIIoe JIErKOe 3epKalblie. 3amuch NPOU3BOAMIIACH  Ha
CBETOUYBCTBUTEIBHYIO IJIACTUHY. BeplIIMHOW pa3BUTHS 3TOrO METOAA CTalH B
cepenrHe XX BeKa MHOTOKAHAJIbHBIE JICHTOYHBIE OCIIUILIOTpadBbI.

[Ipaktnueckn omgHoBpeMeHHO ¢ [anaemnom  Kapn ucnonb3oBan — aiid
OTOOpa)KEHUS CUTHAIA M300peTEHHBI UM KuHeckon. B 1899 rony ycrpoiictBo
6bim0  gopaboTaHo MoHaraHOM 3EHHEKOM, MNOJYYMBIIMM TOPH3OHTAJIBHYIO
pa3BepTKy, UYTO CHENajl0 €ro TMOXOXKUM Ha COBPEMEHHbBIC OCHHILIOTrpadbl.
Kuneckon bpayna B 1930-e ronsl 3aMEHWJI KHHECKOI 3BOPBIKMHA, YTO CIEJIAJI0
yCTpOICTBa Ha €ro OCHOBE 0oJiee HaAEKHBIMHU.

B xonme XX Beka Ha CMEHY aHaJIOTOBBIM yCTPOMCTBaM MPHUIILIN U(PPOBHIE.
bnaronapst pa3BUTHIO 3JIEKTPOHUKH U TMOSBIECHUIO OBICTPBIX aHAIOTO-UU(PPOBBIX
npeoOpazoBareneit, kK 1980-m rogaM OHM 3aHSUIU JTOMUHUPYIOIIYIO TO3HUIUIO
cpeau ocumiorpados.

Adapted from http://lib.chipdip.ru
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APPENDICES
Appendix 1

1. Kak cocTaBUTh AaHHOTAIUIO K TEKCTY HA PYCCKOM SI3bIKe
Ilpy HANMCAHUM AHHOTALMH UCHOJb3YHTe CIeAy0IIne KIUIle:
Cmamua (mexkcm) noceawena npoonieme/sonpocy ... B nauane cmamou
- pe4b UJIET O ...
- IaeTCsl OMPEJICIICHHUE ...
- 000CHOBBIBAETCS 3HAUUMOCTb ...
- IPUBJIEKACTCS BHUMAHUE ...
Hanee
- ONKCHIBAECTCA ...
- pacCcKa3bIBAETCA. ..
- paccmaTpuBaeTcs ...
- U3J1araeTcs ...
B yacmnocmu
- OTMEYAETCs, HAIpUMEP, ...
- MOAPOOHO U3JIaraercs ...
- ONKCBIBAETCS CXEMA ...
- YKa3bIBaeTCH ...
- JIOKa3bIBACTCSl MBICITb ...
Hakoneuy
- paccKa3bIBaeTCA. ..
B 3akniouenue
- IPUBOJSITCS. IPUMEPHI
Ioovimosrcusan ckazannoe, cienyer OTMETUTH ...
Kax mne kasxcemcs, CTatbsi MOKET IPEACTABISATh UHTEPEC TS . ..

Jlymaemcsa, cTaThsi MOKET OKa3aThCs MOJE3HOM IS ...
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2. Kak cocraBuTh AHHOTAIIUI0 K TCKCTY HaA AHIJINICKOM sI3bIKe

JIJ1s1 cocTaBJIeHUsI AaHHOTALMH UCIOJIB3YHTe Cieyolue KIniie:

The text/article under review ... (gives us a sort of information about ...).

The article deals with the problem ...

The subject of the text is ...

At the beginning (of the text) the author describes ... (dwells on ...; explains...;
touches upon ...; analyses ...; comments ...; characterizes ...)

The article begins with the description of ..., a review of ..., the analyses of ...
The article opens with ...

Then (after that, further on, next) the author passes on to..., gives a detailed
(thorough) analysis (description), goes on to say that ...

To finish with, the author describes ...

At the end of the article the author draws the conclusion that ...; the author sums
it all up (by saying ...)

In conclusion the author ...
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numbers

fractions and

decimals

Appendix 2

Numbers

25 — twenty-five

514 — five hundred and fourteen

7,938 — seven thousand nine hundred and thirty-three
2,045,238 — two million forty-five thousand two hundred and
thirty eight

15 kilometer — half a kilometer
1/3 ton — one third of a ton
0.2 — point two

6.145 — six point one four five
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Appendix 3

Reading basic formulae

sign noun verb
+ addition add
— subtraction subtract
X multiplication multiply
+ division divide

ABC are capital letters; def are small letters

a+b =c aplus b equals c

a—b =c aminus b equals c

axb=e a times b eaquals e or, a multiplied by b equals e

2 a over b equals f

b

a? a square or, a to second power

a’ a cubed or, a to the third power

14 _R V over | equals R (all capital letters)

I

F= mu? capital F equals small m small v squared all over
r small r
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alpha
beta
gamma
delta
epsilon
zeta
eta
theta
iota
kappa
lambda

mu

Appendix 4

The names for the Greek letters

['elfa]
['bi:to]
['gemo]
['delts]
[epsilon]
['zi:ta]
['i:ta]
[0i:ta]
[ar'auto]
['kaepa]
['leemdo]

['mju:]

nu
Xi
omicron
pi

rho
sigma
tau
upsilon
phi

chi

psi
omega
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['nju:]
['sai]
[ou'maikran]
[pai]
[rau]
['sigmo]
[to:]
['Apsilon]
[far]

[kar]
[psai]
['oumigo]



GLOSSARY
absolute zero
Temperature at which gases cease to exert pressure;
0 K, or -273°C
acceleration
Rate of change of velocity, or the change in velocity divided by the time it takes
for the change to occur
alternating current (AC)
Type of current that naturally results from the continued turning of a coil (e.g., an
electromagnet) in a fixed magnetic field; the type of current in your house
alloy
Solid mixture containing two or more metals, or a metal and other elements
amplifier
An electronic device used to increase the strength of the signal fed into it
ammeter
Instrument for measuring the flow of electricity
ampere (amp)
Rate of flow equal to one coulomb of electric charge per second
amplitude
"Height" of a wave, measured as a displacement from a zero level
atom
Once thought to be the smallest component of matter; now thought to be simply
the smallest unit of an element
cathode ray tube (CRT)
A vacuum tube containing one or more electron guns, and a phosphorescent
screen used to view images
capacitance
Rating, stated in ohms, of the ability of a nonconductor (dielectric) to store

charge when there is a difference in potential between its opposite surfaces
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Celsius scale

System of temperature measurement in which the ice point is designated as 0°
and the steam point as 100°; formerly called centigrade system

charge

Property of matter that is a measure of its excess or deficit of electrons

chemical potential energy

Energy stored in chemical bonds

compound

Substance that is the combination of two or more elements

conduction

Transfer of molecular motion through a substance by collisions; one way in
which heat passes from one material to another

conductor

Material that allows electric charge to pass freely, with little resistance

coulomb

Sl unit of electric charge; equal to the quantity of electricity moved by a current
of LAinls

degree

Unit for measuring temperature on various scales

direct current (DC)

Type of current in which the charge flows continually in one direction; the type
of current in handheld electronics

electric circuit

Complete path of an electric current, including a source of potential difference
and usually including various components (e.g., resistors, diodes)

electric current

Charge in motion

electric field

Space in the vicinity of a charged object in which its force or some part of it is

exerted
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electric force

Attractive or repulsive force between two charged objects (the Coulomb force)
electric resistance

Opposition of a conductor to the passage of electric V current

electricity

Electric current or power; the study of charges in motion

electromagnet

Device for increasing electromagnetic force by means of a soft-iron core
electromagnetic force

Combination of magnetic and electric forces, due to the motion of charged
particles

electromagnetic induction

Production of electric current by means of a coil and a magnet

electromagnetic waves

Any waves that result from the motion of charged particles

electromotive force (emf)

A potential difference that causes electric charges to flow

electron

Smallest indivisible particle with negative charge

electrostatic induction

Production of an electric charge in a neutral body by bringing it near a charged
one

electrostatics

Study of charges that are not in motion

element

Chemical that cannot be further broken down into component chemicals
emission lines

Bright spectral lines emitted by excited atoms with or without a continuous

spectrum as a result of electronic transitions
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energy

Ability to do work

field lines

Lines indicating the direction of a force field

force

Push or pull exerted on or by an object

free fall

State of an object under the influence of a gravitational force with no
counteracting force

frequency

Number of vibrations per second of a wave; the reciprocal of period
fundamental units

Units of measurement that are the basis of our measurement of the universe; the
meter (length) and second (time) are examples of fundamental units
galvanometer

Coil of wire that is free to rotate in a magnetic field; can be used to measure
voltage or current

generator

Device used to convert mechanical energy into electrical current

gravitational potential energy

Energy associated with position in a gravitational field, or the amount of work an
object can perform by returning to its original position

gravity

Attractive force between objects with mass; the curvature of space-time induced
by the presence of mass

grounding

Loss of charge that occurs when a charged object is connected to a very large

body with an almost infinite capacity to provide or absorb electrons
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heat

Thermal energy that can be transferred between two bodies at different
temperatures

hertz (Hz)

Unit of frequency; 1 Hz equals 1 cycle per second

integrated circuit (1C), (chip)

A small electronic device made out of a semiconductor material

insulator

Nonconductor; material that impedes passage of electric charge

kelvin

Temperature increment of the Kelvin, or absolute, scale of temperature; formerly
called degree Kelvin

Kelvin scale

Temperature scale based on absolute zero (-273°C), also called absolute scale
kinetic energy (KE)

Energy of a moving body

liquid

State of matter in which the matter has no shape of its own but takes the shape of
its container

magnetic field

Region around a magnet in which its effects are exerted

magnetic induction

Temporary transference of magnetism from a permanent magnet to another
material

magnetic poles

The two ends of a magnet, north and south

magnetism

Ability to attract iron and certain other metals with a similar molecular structure

102


http://www.webopedia.com/TERM/D/device.html
http://www.webopedia.com/TERM/S/semiconductor.html

mass

Amount of matter an object or substance contains

matter

In classical physics, anything that takes up space; in modern physics, matter and
energy are interchangeable

mechanical energy

Amount of work an object (body) can do

meter

Fundamental unit of length, about 39.37 in.

metric system

System of measurement in which all fundamental units are multiples of 10
molecule

Stable combination of two or more atoms

oscillate

Move back and forth about a center; vibrate

oscilloscope

electronic test instrument that allows observation of constantly varying
signal voltages on a screen in a two dimensional format

parallel circuit

Connection of electrical components in such a way that current can branch in
multiple directions, one through each component in parallel

period

Time required to complete one cycle of a wave; the reciprocal of frequency.
physics

Study of matter, energy, and the laws governing their interactions

potential difference

Difference in electric charge between two objects; a charge will tend to move

from the area of higher potential to the area of lower potential

103


https://en.wikipedia.org/wiki/Electronic_test_instrument
https://en.wikipedia.org/wiki/Voltage

power
Rate of doing work

pressure

Amount of force exerted by an object on the area of the surface on which it acts
resistance

Capacity of an object or material to impede motion; also, the capacity of a
material to impede the motion of charge

resonance

Process by which sound vibrations build up

scalar

Measured quantity that has size but no direction; mass is a scalar quantity

second

Basic unit of time in both the English and the metric systems

semiconductor

Solid-state device having medium resistivity used to transmit and amplify
electronic signals

series circuit

Connection of electrical components in such a way that the same current flows
through each component

solenoid

Coil of wire that can carry current; used in transformers

solid

State of matter that has a definite shape and volume

speed

Rate at which something moves

static electricity

Electric charge resting on an object

superconductor

Substance that at low temperature has almost no resistance to the passage of

current
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temperature

Degree of hotness or coldness of an object or an environment; a measure of the
average velocity of particles in a substance

time

Continuum along which events move from the past through the present and into
the future; not an absolute according to special relativity

transformer

Device that changes voltage and current values in AC circuits

transistor

Devices that switch electric currents on and off or amplify electric currents
vacuum

Space devoid of matter

vector

Measured quantity that has both a magnitude and a direction; weight, for
example, is a vector quantity

velocity

Speed measured in a particular direction (a vector quantity)

volt

Measure of potential difference equal to 1 J/C

voltmeter

Instrument for measuring voltage that passes current through a rectangular coil
having a high resistance

watt

Measurement of power; working rate of 1 J/s

weight

The pull of Earth's gravity on an object

work

Transfer of energy to an object by the application of a force over some distance
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Abbreviations
Cnmcok cokpameHuii ¥ yCJI0BHBIX 0003HaYeHU I
A
A — ampere — ammnep
AC - alternating current — mepeMeHHBII TOK
AS — arsenic — MBIIIbIK
ASIC — Application Specific Integrated Circuit — wuHTerpagpHas cxema

CIICOHUAJIbHOI'O HAa3HAYCHUA

B — boron — 6op

C — coulomb - xynon
¢ — cycle — nmuxi
CERN - the European Organization for Nuclear Research - EBpomneiickuii
COBCT IO AJACPHBIM HCCIICTOBAHUAM
CRT - Cathode Ray Tube — snextponno-nyuesas tpyoka (DJIT)
D
DC — direct current — mocTosiHHEII TOK
DSO - Digital Storage Oscilloscope — mudporoii 3anoMuHaroImi ociuIorpad
E
E — electric field — snexrpuueckoe mose
emf — electromotive force — snekrpoaBmwkymas cuia (3/1C)
F
F — coloumb force — xynonoBckas cuiia
G
GPE - gravitational potential energy — rpaBuTaiiMoHHas MOTCHIIMATbHAS

SHEPTUs

Hz — Hertz — I'epu (I'n)
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| — current — Tok

IC - integrated circuit — uaTerpaipHas cxema

J
J — Joule — Txxoyas (JIx)

K
K - Kelvin — KenbBun

N

N — Newton — Hetoton (H)

N — NUMDbEer — YucI0, KOTUYECTBO

N — negative charge — otpumaTenbHbIN 3apsiT
O

Op Amp — Operational Amplifier — ornepaninOHHBIA YCUIUTEb
P

P — power — MoIiHOCTh

p — positive charge — moj0XUTeIbHBIHN 3aps/

Q
g — charge - 3apsn

R
R — resistance - comporuBicHue

S

s —second — cekyHza (¢)
SI — System of International Units — Mexaynapoanast cucrema eaunuil (CH)
Si - silicon — kpemHwuit

\%

V — voltage — HampspKeHHE, BOJIBT

Q - omega (Ohm) — omera (Om)
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