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IHosicHuTEABLHAA 3AIIMCKA

[Ipenmnaraemoe yduebHOe mocoOue MpeaHa3Ha4eHoO ISl CTYAEHTOB 2-4 Kypca
cnenuanbHoct  08.02.09. MonTak, Hajmaaka W OKCIUTyaTalus d3JEKTPO-
00OpyIOBaHMs TMPOMBIIIICHHBIX W TPaXIAHCKUX 3MAaHUA U pa3paboTaHo B
COOTBETCTBHUH c TpeOOBaHUAMHU benepanbHOro rOCYJapCTBEHHOTO
00pa3oBaTEILHOTO CTaHAApTa CpeAHero npodeccuoHanbHOTO O0pa3oBaHUS W
y4eOHOI IpOoTpaMMBbI Kypca aHTJIMHCKOTO SI3bIKA.

Matepuan MeToau4eckoi pa3paboTKu CrocoOCTBYeT (GOPMUPOBAHNE HABBIKOB
padOThI C MHOSI3LIYHBIMU TEKCTaMH, HAaBBIKOB ITEPEBOa, U3BJICUCHUS HH(OPMAITUU
U e€ epepadOTKU Ha OCHOBE PA3JIMYHBIX BUOB UTECHUS, PACIIMPEHUE aKTUBHOTO H
TIACCHBHOT'O CJIOBApPHOI0 3amaca B MpOPEeCCHOHAIBHON 00macTu. YueOHoe mocodue
MO3BOJISIET ~ PEIIaTh  CIEAYIOIIUe 3a0qyu Ha YpPOKEe WHOCTPAHHOTO S3bIKa
(a"rmmiickoro):

1. coBepIlIeHCTBOBaHUE MPOIECcCca KAYECTBEHHOTO MMPOU3HOIICHHS CJIOB;

2. BBEJICHHE U 3aKPETUICHUE JIEKCUKHU;

3. pabota HaJ rpaMMaTHKOI;

4. CcOBEpIICHCTBOBAaHME HABBIKOB YCTHOW PEUH.

CneumanpHass  JIGKCMKa  BBOAMTCS ~ TEMAaTHYECKH,  3aKperuisieTcss B
pa3Hoo0pa3HbIX YIpakHeHUsX. Pa3enbl BKIOUaloT B ce0d CleAyrolire 3a1aHus:

1. Pabora ¢ TekcTOM (UTeHHUE, MePEBO/I, BEIBOJI JIEKCUKU B p€Ub U IMHUCHMO)

2. PabGora ¢ pa3HBIMH THIIAMU BOIIPOCOB I10 TEMATHUKE TEKCTA;

3. Pabota no nmoabopy JICKCUKH Ha YPOBHE TEMBI;

4. CocTaBJI€HHE MOHOJIOTUYECKUX U TUAJIOTUYECKUX BBICKAa3bIBAaHUH 110 TEME.

Pa3zpaboTannbpie ynpakxHeHHs MpeAHA3HAYEHBI I OPTaHU3AIMU aJIEeKBATHOTO
MOHUMAaHUS COJIEP>KaHMsI TEKCTOB MPO(ecCHOHaIbHON HAMPaBICHHOCTH U YMEHHUS
AHAJIU3UPOBATH PEUYEBYIO CUTYALIMIO.

Marepwuaibl, Ipe/ICTaBICHHBIE B TTIOCOOMHU, MOTYT HCIOJIb30BaThCS KaK B XOJI€
CaMOCTOSITEIbHOM padOThl 00Yy4YarOMIMXCs, TAK M HA MPAKTHUYECKUX ayAUTOPHBIX
3aHATHUAX MO PYKOBOJACTBOM ITPENO1aBaATEIIS.
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UNIT 1

l. Read the text

THE NATURE OF ELECTRICITY

Practical electricity is produced by small atomic particles known as electrons. It
Is the movement of these particles which produce the effects of heat and light.

The pressure that forces these atomic particles to move, the effects they
encounter opposition and how these forces are controlled are some of the
principles of electricity.

Accepted atomic theory states that all matter is electrical in structure. Any
object is largely composed of a combination of positive and negative particles of
electricity. Electric current will pass through a wire, a body, or along a stream of
water. It can be established in some substances more readily than in others, that all
matter is composed of electric particles despite some basic differences in materials.
The science of electricity then must begin with a study of the structure of matter.
Matter is defined as any substance which has mass (or weight) and occupies space.
This definition should be broad enough to cover all physical objects in the
universe. Wood, water, iron, and paper are some examples of matter. Energy is
closely related to, but not to be confused with, matter. Energy does not have mass,
and it does not occupy space. Heat and light are examples of energy.

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

I1. Guess the meaning of the following international words:

Electricity Electron Effect Structure Combination Material Mass Energy Atom
Orbit

I11. Give the English equivalents for the words below:

1) nponsBoauTh

2) yactuna

3) Temio u cBeT

4) HanpsHKeHUe

5) cuta

6) BeleCTBO

7) TIOJIOXKUTEITLHBIH

8) oTpuIaTeIbHBIN

9) snexkTpuuecKuil TOK
10) Bec




11) snpo

IV. Translate into Russian the words and expressions from the text:

atomic particle

effects of heat and light;

encounter opposition;

principles of electricity;

composed (of);

pass through a wire;

0CCcupy space;

physical objects;

a cloud of electrons;

in the same fashion.

V. Complete the sentences using the text:

. Electricity is produced by ...

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

. According to the accepted atomic theory all matter is ...
. Any object is composed of ...

. Matter is defined as ...

. Energy must not be confused with ...

. The atom consists of ...

. The smallest particle of matter is ...

. Most theories are based on ...

0. Electrons are ...

= O 00 O DNk~ W —

V1. Answer the questions:

1) What are the principles of electricity?

2) What must the science of electricity begin with?

3) Are there any differences between energy and matter? What are they?
4) What is recognized as an original substance now?

VI1I. Topics for discussion:

1. The nature of electricity;
2. The nature of matter;
3. Contents of atomic theory.




UNIT 2

|. Read the text

ELECTRIC CURRENT

The electric current is a quantity of electrons flowing in a circuit per second of
time. The unit of measure for current is ampere. If one coulomb passes a point in a
circuit per second then the current strength is 1 ampere. The symbol for current is
l.

The current which flows along wires consists of moving electrons. The
electrons move along the circuit because the e .m. f. drives them. The current is
directly proportional to the e. m. f.

In addition to traveling through solids, however, the electric current can flow
through liquids as well and even through gases. In both cases it produces some
most important effects to meet industrial requirements. Some liquids, such as
melted metals for example, conduct current without any change to themselves.
Others, called electrolytes, are found to change greatly when the current passes
through them.

When the electrons flow in one direction only, the current is known to be d. c.,
that is, direct current. The simplest source of power for the direct current is a
battery, for a battery pushes the electrons in the same direction all the time (i.e.,
from the negatively charged terminal to the positively charged terminal).

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

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

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

I1. Guess the meaning of the following international words:

Electric, ampere, symbol, proportional, industrial, metal, electrolyte, battery,
generate.

I11. Give the English equivalents for the words and word combinations below:

1) Teun, mpoTEKATD;
2) 1ernb, cxema;
3) enMHMIIA U3MEPEHUS;




4) npoBoOS;

5) PAEKTPOABUKYIIAS CUJIA;
6) TBEpI0€ TEJO;

7) )KUAKOCTb;

8) mpoBOIUTH (TOK);

9) UCTOYHUK PHEPIUH;

10) MOCTOSHHBIN TOK;

11) nepemMeHHbIN TOK;

12) HanpsbxeHue.

V. Give Russian equivalents for the following:

1) to meet industrial requirements;

2) melted metals;

3) to push in the same direction;

4) negatively (positively) charged terminal;
5) power and lightning purposes;

6) long-distance transmission;

7) to operate devices;

8) to find wide application.

V. Say whether these sentences are true or false:

. The symbol for current is I.

. The electric current can flow only through liquids.

. The current can be of two types: direct current and alternating current.

. The alternating current flows in one direction.

. A battery is the simplest source of power for the direct current.

. Direct current finds wider application than alternating current.

. Electrolytes don’t change greatly when current passes through them.

. One of the great advantages of alternating current is the ease with which voltage
can be changed.

OO 0T WN B

V1. Fill in the blanks, using the words from the box:

direct current, solids, conduct, electric current, liquids, voltage, alternating
current

1. A quantity of moving electrons flowing in a circuit is the a)

2. The current can flow through b) and c) :

3. Some liquids d) current without any change to themselves.

4. When the electrons flow in one direction only, the current is known to be e)




5. The current flowing first in one direction and then in the opposite one is f)

6. Such advantage of alternating current as alternating Q) finds wide
industrial and household application.

VI1I. State the questions to the underlined words:

1. Melted metals conduct current without any change to themselves.

2. Alternating voltage can be changed to operate various devices at home.

3. A battery pushes the electrons in the same direction.

4. The alternating current is used for power and lightning purposes.

5. Alternating current accounts for 90 per cent of electrical energy generated now.

VIII. Say some sentences about the types of electric current and its properties

UNIT 3

l. Read the text

EFFECTS PRODUCED BY CURRENT

The current flow is detected and measured by any of the effects that it
produces. There are three important effects accompanying the motion of electric
charges: the heating, the magnetic, and chemical effects, the latter is manifested
under special conditions.

The production of heat is perhaps the most familiar among the principal effects
of an electric current. The heating effect of the current is found to occur in the
electric circuit itself. It is detected owing to an increase in the temperature of the
circuit. This effect represents a continual transformation of electric energy into
heat. For instance, the current which flows through the filament of an incandescent
lamp heats that filament to a high temperature.

The heat produced per second depends both upon the resistance of the
conductor and upon the amount of current carried through it. The thinner the wire
IS, the greater the developed heat is. On the contrary, the larger the wire is, the
more negligible the heat produced is. Heat is greatly desirable at times but at other
times it represents a waste of useful energy. It is this waste that is generally called
"heat loss" for it serves no useful purposes and decreases efficiency.

The heat developed in the electric circuit is of great practical importance for
heating, lighting and other purposes. Owing to it people are provided with a large
number of appliances, such as: electric lamps that light our homes, streets and
factories, electrical heaters that are widely used to meet industrial requirements,
and a hundred and one other necessary and irreplaceable things which have been
serving mankind for so many years.

The electric current can manifest itself in some other way. It is the motion of
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the electric charges that produces the magnetic forces. A conductor of any kind
carrying an electric current, a magnetic field is set up about that conductor.

This effect exists always whenever an electric current flows, although in many
cases it is so weak that one neglects it in dealing with the circuit. An electric
charge at rest does not manifest any magnetic effect. The use of such a machine as
the electric motor has become possible owing to the electromagnetic effect.

The last effect to be considered is the chemical one. The chemical effect is
known to occur when an electric current flows through a liquid. Thanks to it a
metal can be transferred from one part of the liquid to another. It may also effect
chemical changes in the part of the circuit comprising the liquid and the two
electrodes which are found in this liquid. Any of the above mentioned effects may
be used for detecting and measuring current.

I1. Give the English equivalents for the following words:

1. BEISBIISITH, OOHAPYXKUBATh; 6. JaMIla HAKAJTMBAHUS,

2. U3MEPSITh; 7. npudop;

3. 3apsan; 8. OTEps PHEPTUH;

4. HUTb HaKaJa; 9. ocBemiaTh;

5. rerioBoi A dekT; 10. oOHapyXUBATHCS, TIPOSIBISATHCS.

I11. Guess the meaning of the following international words:

transformation, temperature, chemical, magnetic, special, practical, motor,
electrode.

IV. Insert words and expressions:

1. The current flow is (BesiBisieTcs u usmepsiercs) by any of the effects that it
produces.

2. There are three important effects accompanying the motion of (a;mekrpudeckue
3apsizbl).

3. The current which flows through the (auTh Hakana nmammnbel HakanuBauus) heats
that filament to a high temperature.

4. Heat represents (rmotepto moJie3Hol 3ueprun) at times.

5. Electric lamps (ocsemrars) our homes, streets and factories.

6. The electric current can (mposiBisite) magnetic effect.

V. Choose the correct translation:

The heating effect of the current is found to occur in the electric circuit itself.
1. YcraHoBiieHO, 4TO TEMI0BOM 3P (HEKT 3IEKTPUUECKOr0 TOKa 0OHAPYKUBAETCS B
CaMOM JJICKTPUYECKOU LIETIH.
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2. TemnoBoil 3(QEKT -HIEKTPUUYECKOTO TOKA MOXKET TMOSBISTECA B caMoOM
BJIEKTPUUYECKOU LIECTIH.

3. VYcrTaHOBIEHO, YTO TEMJIOBOM A(PPEKT IIEKTPUYECKOr0 TOKa JOJKEH
O0OHApyYKUBATHCS B CAMOM JIEKTPUUECKOM 1ETIH.

Kozoa 6 nio6om nposooHuke nosensemces d1eKmpudeckuti mok, 80Kpy2 He2o
603HUKaem macrHumHoe novJie.

1. A conductor of any kind carrying an electric current, a magnetic field was set up
about that conductor.

2. A conductor of any kind have been carrying an electric current, a magnetic field
Is set up about that conductor.

3. A conductor of any kind carrying an electric current, a magnetic field is set up
about that conductor.

Tlocneonuu s¢hgpexm, komopwiii He0OX0OUMO paccmompems — XUMUYECKUL
aghghexm.

1. The last effect is considered to be the chemical one.

2. The last effect to be considered is the chemical one.

3. The last effect would be considered the chemical one.

H3zeecmno, umo xumuueckutl 2¢hghekm 8o3nuKaem, Ko20a INeKmpudeckutl mox
npoxXooum yepes HcuoKoCmbp.

1. The chemical effect is known to occur when an electric current flows through a
liquid.

2. The chemical effect is famous to occur when an electric current flows through a
liquid.

3. The chemical effect may be known to occur when an electric current flows
through a liquid.

Hmenno osuxcernue dJleKmpudecKux 3apﬂ008 nopoafcdaem MACHUMHDbBIE CUJIbL.
1. The motion of the electric charges produces the magnetic forces.

2. It is the motion of the electric charges that produces the magnetic forces.

3. The motion of the electric charges is certain to produce the magnetic forces.

V1. Answer the questions:

. What effects does the current flow produce?

. How is the heating effect detected?

. What does the heat produced depend upon?

. What is called “heat loss”?

. How is the magnetic effect set up?

. What is the main condition of the magnetic effect existence?
. When does the chemical effect occur?

~NOoO o1k WN B
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VII. Speak about the principal effects of an electric current, using the text and
chart above

UNIT 4

|. Read the text

ELECTRIC CURCUITS

The concepts of electric charge and potential are very important in the study of
electric currents. When an extended conductor has different potentials at its ends,
the free electrons of the conductor itself are caused to drift from one end to the
other. The potential difference must be maintained by some electric source such as
electrostatic generator or a battery or a direct current generator. The wire and the
electric source together form an electric circuit, the electrons are drifting around it
as long as the conducting path is maintained.

There are various kinds of electric circuits such as: open circuits, closed
circuits, series circuits, parallel circuits and short circuits. To understand the
difference between the following circuit connections is not difficult at all. If the
circuit is broken or «opened» anywhere, the current is known to stop everywhere.
The circuit is broken when an electric device is switched off. The path along which
the electrons travel must be complete otherwise no electric power can be supplied
from the source to the load. Thus the circuit is “closed” when an electric device is
switched on.

When electrical devices are connected so that the current flows from one device
to another, they are said «to be connected in series». Under such conditions the
current flow is the same in all parts of the circuit as there is only a single path
along which it may flow. The electrical bell circuit is considered to be a typical
example of a series circuit. The “parallel” circuit provides two or more paths for
the passage of current. The circuit is divided in such a way that part of the current
flows through one path and part through another. The lamps in the houses are
generally connected in parallel.

The “short” circuit is produced when the current can return to the source of
supply without control. The short circuits often result from cable fault or wire fault.
Under certain conditions the short circuit may cause fire because the current flows
where it was not supposed to flow. If the current flow is too great a fuse is used as
a safety device to stop the current flow.

I1. Guess the meaning of the following international words:

concept, potential, electrostatic generator, aluminum, parallel, typical, control.

I11. Give the English equivalents for the following words and word
combinations:
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1) anexkTpuueckue 1emnu,
2) 3AeKTpUYECKUil 3apsij,
3)IIpOBOJIHUK,

4) conpoTUBIIEHUE,

5) ABMKEHHE IIEKTPOHOB,
6) U30JTOD,

7) KOPOTKOE 3aMbIKaHHUE,
8) sHeprus.

IVV. Say whether these sentences are true or false:

1. When an extended conductor has the same potential at its ends, free electrons
are drifting from one end to another.

2.

The wire and the electric source together form an electric circuit.

3. A path of any material will allow current to exist.
4. Silver, copper and gold oppose very strongly.

5.
6
7

The slighter the opposition is, the better the insulator is.

. There is only one type of electric circuit.
. We close the circuit when we switch on our electric device.

V. Complete the sentences using the text:

01N DN LN —

. The potential difference must be maintained by ...

. Materials that offer slight opposition are called ...

. The best insulators are ...

. There are various kinds of electric circuits such as ...
. We “open” the circuit when ...

. We “close” the circuit when ...

. The “short” circuit is produced when ...

.Afuseis ...

V1. Answer the questions:

OO ~NO OIS WN -

. What concepts are very important in study of electric current?
. What forms an electric circuit?

. What materials are the best conductors and insulators?

. What kinds of electric circuits do you know?

. How can we open and close the circuit?

. When are electrical devices connected in series?

. What is an example of a series circuit?

. What can you say about «parallel» circuits?

. What does the short circuit often result from?

VII. Talk on the types of electric circuits

14




UNIT 5

|. Read the text

ALTERNATING CURRENT

Current is defined as increment of electrons. The unit for measuring current
was named in honor of A.M. Ampere, the French physicist. Thus it is called
ampere. The symbol for current is I. The electric current is a quantity of electrons
flowing in a circuit per second of time. The electrons move along the circuit
because the e. m. f. drives them. The current is directly proportional to the e. m. f.

A steam of electrons in a circuit will develop a magnetic field around the
conductor along which the electrons are moving. The strength of the magnetic field
depends upon the current strength along the conductor. The direction of the field is
dependent upon the direction of the current.

If the force causing the electron flow is indirect, the current is called direct (d.
c.). If the force changes its direction periodically the current is called alternative (a.
c.).

Alternating current is the current that changes direction periodically. The
electrons leave one terminal of the power supply, flow out along the conductor,
stop, and then flow back toward the same terminal. A voltage that caused current
reverses its polarity periodically. This is properly called an alternating voltage. The
power supply that provides the alternating voltage actually reverses the polarity of
its terminals according to a fixed periodic pattern. A given terminal will be
negative for a specific period of time and drive electrons out through the circuit.
Then, the same terminal becomes positive and attracts electrons back from the
circuit. This voltage source cannot be a battery. It must consist of some types of
rotating machinery.

I1. Guess the meaning of the following international words:

1) physicist,
2) ampere,
3) symbol,
4) second,
5) polarity,
6) period,
7) battery.
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I11. Translate into Russian the words and expression from the text:

1) increment of electrons;
2) measuring;

3) to drive;

4) directly proportional;
5) conductor;

6) strength;

7) causing force;

8) terminal,

9) to flow;

10) to reverse.

V. Give the English equivalents for the words below:

1) nepeMeHHBII TOK,

2) 3a CEeKyHIY,

3) KOJMYECTBO ANEKTPOHOB,
4) NOTOK 3JIEKTPOHOB,

5) MarHuTHoOE MoJe,

6) HampaBJICHHUE,

7) 3aBUCETD,

8) ycuneHnue,

9) UCTOYHUK HANIPSIKEHUS,
10) poTallnOHHBIN MEXaHU3M.

V. Complete the sentences using the text:

. The electric current is ...

. The unit for measuring current is ...

. A steam of electrons in a circuit will develop ...
. The current is called direct if ...

. The current is called alternating if...

. Alternating voltage is ...

. Alternating voltage source cannot be ...

NN W

V1. Answer the questions:

. Why do electrons move along the circuit?

. What does the strength of the magnetic field depend upon?
. What does the direction of the field depend upon?

. What is the way of alternating current electrons?

O b owpNE-

. How does the alternating voltage power supply reverse the polarity of terminals?

V1. Talk on the properties of the electric current and its types.
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