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BBEAEHHUE

JlaHHOe MeToauYecKoe Mocobue MmpeaHa3HAayeHo JJIs CTYJEHTOB 1-ro Kypca
CHEIMATFHOCTH DJIEKTPOMEXAHUKA.

OcHOBHasE ~ 1eb  METOAMYECKOTO  IMOCOOMSI  —  COBEPUICHCTBOBATH
NpuoOpEeTEeHHbIE paHee 3HAaHMA CTYACHTOB, pACHIMPUTH CIIOBapHBIA 3amac.
Martepuanibl 1mocoOusi JalOT NpeAcTaBleHHe o crenuduke npodeccuoHaIbHON
AESITEIbHOCTH OYAYIIEro 3JEKTPOMEXaHHWKA, PACIIUPSIIOT 3HAHMS, IOJIy4YeHHbIE
CTYACHTaMH TpPH HU3YyYeHHH 0a30BOr0 ydUeOHMKA aHTJIMHACKOTO s3bIKa IS
TEXHUYECKUX BY30B.

Metoandeckoe mocodre COCTOUT U3 5 YPOKOB, KOKIbI U3 KOTOPBIX COAEPKUT
TEKCT, YIMPaKHEHUS JJIs 3aKPEIUICHUs HOBOW JIKCHKU M rpaMMaTukH. JIekcuaeckuii
MaTepuand COJEPKUT KaK TEXHUYECKYyl0 TEPMHUHOJOTHIO, TakK M CJIOBa H
CIIOBOCOYETAaHUs M3 OOIIEH JIEKCHKH, KOTOpbIe CTYACHTHI CMOTYT HCIIOJNB30BaTh B
pa3roBOpe Ha Pa3IUYHBIC TEMBI.

Mertoandeckoe nocodue paccuntano Ha 20 — 25 akageMHYECKHX YacOB.



LESSON 1. WHAT IS VOLTAGE?

Exercise 1. Read new words and word combinations.
voltage — nanpsokeHue

electrical potential — snexTpuyeckuii moreHIaN
headache — ronoBuas 6oib

relative — poacTBeHHHK

magnetism — MaraeTu3m

familiar — 3HaKoMbrIii

magnetic field — marauTHOE TIOIE

to attract — mpurarusathb

to repel — orrankuBaTh

to force — 3acraBiaTh

rod — mpyr

to align — BeICTpanBaTh B JIMHUIO

bar magnet — crep>xHeBOI MarHuT

to sprinkle — ceimath

flux — morok

static electricity — craTuueckoe 3JIeKTPUIECTBO
odd — cTpaHHbIi

fiber — BommokHO

wool - mepcth

phenomena — siBnieHuE

Exercise 2. Read and translate the text.
What is voltage?

Of several electricity concepts, the idea of "voltage"” or "electrical potential” is
probably the hardest to understand. It's also really tough to explain. It's a headache for
both the student and the teacher. To understand voltage we should first understand a
little about its nearest relative, magnetism.

Most of us are familiar with magnetic fields. Magnets are surrounded with an
invisible "field" which pulls upon iron, and which can attract or repel other magnets.
The magnetic field forces oblong magnetic objects (such as iron rods, or iron powder)
to twist and align to follow particular directions. Put a bar magnet under a piece of
paper, sprinkle on some iron filings, and the filings all line up and show the general
shape of the invisible field. Obtain a small compass, and you'll see the compass
pointer twist and align with the magnetic field of the earth. That's magnetism.

There is another type of invisible field besides magnetism. It is called the
"electric field" or "electrostatic field" or "e-field." This second kind of field is much
like magnetism. It's invisible, it has lines of flux, and it can attract and repel objects.
However, it is not magnetism, it is something separate. It is voltage.

Most people know about magnetic fields but not about e-fields or "voltage
fields." In part, this is because magnetism is explained in school, but for some reason
voltage fields are hidden away under the name "static electricity.” E-fields are never
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mentioned in beginner's science textbooks. This is odd, since voltage and "static
electricity” go together. Whenever a negative charge attracts a positive charge,
invisible fields of voltage must exist between the charges. Voltage causes the
attraction between opposite charges; the voltage fields reach across space. In reality,
"static" electricity has nothing to do with motion (or with being static.) The static
electricity involves high voltage. When you remove a wool thing from your clothes
dryer, all the fibers stand outwards, they are following the invisible lines of voltage in
the air. Fibers are the "iron filings" that make the voltage field pattern visible. And
whenever the charges within a conductor are forced to flow, they only move because
they're being driven along by a voltage-field which runs through the length of the
wire. Voltage causes current. Another way to say it: electric currents are caused by
"static electricity,” and "static electricity" is not necessarily static. The connection
between voltage and "static” electricity is not explained in the books, and that's one
reason why voltage phenomena seem so complicated and mysterious.

Exercise 3. Answer the following questions:

1.What should we do first to understand voltage? 2. What is the magnetic field? 3.
What should we do to see the general shape of the invisible field? 4. What is the
second type of invisible field? 5. What does involve the static electricity? 6. What is
fiber? 7. Why does voltage phenomena seem so complicated and mysterious?

Exercise 4. Give the English equivalents for the words and word combinations
below.

Cno)xHO OOBSCHUTH; OMMKAWIIWKA  POJACTBEHHUK; TOPOIIOK; IPOKPYUYUBATH;
METAJNINYECKasl CTPYXKKA; KOMIIAc; yKa3aTelb KOMIaca; MArHUTHOE II0JIE 3E€MJIU;
MPUTITUBATh MPEIMEThI; OTPUUATENbHBIA 3apsl; NPUTSHKEHUE; HEBUAUMBIEC JIMHUU;
IIPOBOJHUK; MPOXOJNUTh YEPE3 BCIO JIMHY; CBSI3b; SIBJICHUE; HEUTO JIPYroe; MpsTaTh;
CTaTUYECKOE 3JIEKTPUUECTBO.

Exercise 5. Complete the sentences using the text:

1. The static electricity involves ...

2. Electric currents are caused by ...

3. Whenever a negative charge attracts a positive charge ...

4. Obtain a small compass, and you'll see ...

5. Voltage causes the attraction ...

6. Magnetism is explained in school, but for some reason voltage fields ...
7. To understand voltage we should first ...

Exercise 6. Say whether these sentences are true or false.

1. Magnets are surrounded with a visible "field" which pulls upon iron.

2. Most people know about "voltage fields" but not about magnetic fields.

3. There is another type of invisible field besides magnetism.

4. For some reason voltage fields are not hidden away under the name “static
electricity."

5. "Static" electricity has nothing to do with motion (or with being static.)



6. Voltage causes current.

7. The connection between voltage and "static™ electricity is explained in the books.
8. The static electricity involves high voltage.

9. To understand voltage we should first understand a little about thermodynamic
work.

Exercise 7. State the questions to the underlined words.

1. Current can flow from lower voltage to higher voltage, but only when a source of
energy is present to "push" it against the opposing electric field.

2. In a material the electric field is not the only factor determining charge flow.

3. A more convenient definition of 'voltage' can be found in the books.

4. Any two points with the same potential may be connected by a conductor and no
current will flow between them.

5. The voltage in electric power transmission lines used to distribute electricity from
power stations can be several hundred times greater than consumer voltages.

6. A direct voltage maintains the same polarity at all times.

7. The number of complete cycles per second is the frequency.

8. Alternating voltage exists between the terminals of a common utility outlet.

9. Voltage is a concept that is related to potential energy.

Exercise 8. Translate the following sentences from English into Russian.

1. Voltage can be caused by static electric fields, by electric current through a
magnetic field, by time-varying magnetic fields, or some combination of these three.
2. The voltmeter works by measuring the current through a fixed resistor, which,
according to Ohm's Law, is proportional to the voltage across the resistor.

3. Two factors considered in classifying a voltage as "high voltage" are the possibility
of causing a spark in air, and the danger of electric shock by contact or proximity.

4. When you connect a device across the battery terminals a current flows through the
device.

5. When a voltage is generated by a battery, or by the magnetic force according to
Faraday's Law, this generated voltage has been traditionally called an “electromotive
force".

6. A direct current circuit is an electrical circuit that consists of any combination of
constant voltage sources, constant current sources, and resistors.

7. High voltage is used for electric power transmission to reduce the energy lost in
the resistance of the wires.

8. The output voltage of a voltage divider will vary according to the electric current it
Is supplying to its external electrical load.

9. The greater the voltage, the greater the flow of electrical current (that is, the
quantity of charge carriers that pass a fixed point per unit of time) through a
conducting or semiconducting medium for a given resistance to the flow.

Exercise 9. Translate the following sentences from Russian into English.
1. Hanpsixenue - 310 (hu3myeckasi BEIMUYMHA, XapaKTepU3yrolias 3J1eKTPUIECKOoe
MoJIe ¥ MIOKa3bIBAIOIAs, KaKylo paboTy COBEpIAET JIEKTPUIECKOE TI0JIe TIPH



NEPEeMEIICHUN SAUHUIHOTO MTOJ0KUTEIBHOTO 3apsjia U3 OJTHON TOYKH B JIPYTYIO.

2. [Ipoxons mo mpoBojiaM, TOK JIMIIE CJIeTKa UX HArpeBaeT, OHAKO HE COBEPIIACT
IIPU 3TOM OOJIBIION PabOTHI.

3. Hampspkenue Ha ydacTke MycTOro IpoBojia OyJIeT coBceM HEOONbIINM, a
HaANPSDKEHHWE Ha y9acTKe C KaKOW-T1M00 HArpy3Koi Oyier ropasno O0IbIINM, |
3aBUCETh BEIMUMHA HAIIPSKEHUS OYJIET OT BEIMYUHBI paOOTHI, POU3BEICHHON
TOKOM.

4. Tak KaK 3eMJIs SIBJIICTCSI IPOBOJIHUKOM DJIEKTPUIECKOTO TOKA, BOKPYT  YIABIIETO
OTOJICHHOTO KaOeJsi, HaXO/ISIIIerocsl o/ HapsDKCHUEM, MOYKET BO3SHUKHYTh
OIacHOE JJIA YeJIOBEKa IIaroBOe HampsKeHHE.

5. Korna uenoBek kacaercst IpoBo/ia, HaXOSIIETOCs MO HaNpspKeHUeEM Boite 240
B, Tox mpoOuBaeT Koxy.

6. Eciiu TpeOyeTcst u3MepHTh HaNpsHKEHUE Ha HCTOYHHUKE TOKA, TO BOJIBTMETP
MIPUCOCTUHSIOT HETIOCPEACTBEHHO K €0 3aKHMaM.

7. 32KUMBI BOJIBTMETPA MPUCOCIUHSIOT K TEM TOYKAM IIETTH, MEKYy KOTOPBIMH HAJI0
U3MEPUTH HaNPSHKCHHE.

8. Pabota Toka MOXeT OBITh pa3HOI Ha pa3HBIX yYACTKAX IEMHU, HO HAa KKIOM W3
HUX OHA MPOMOPIIMOHATIFHA 3aPsITy, MPOXOIAIIEMY Yepe3 Hero.

Exercise 10. Retell the text “What is voltage?”

LESSON 2. VOLTAGE DROP

Exercise 1. Read new words and word combinations.
reduction — monmwxeHue

overload — neperpy3ka

to ensure — obecrieyuBaTh

distribution — pacnpenenenue

to neglect — npeneOperaTh

impedance — moxHoe COMPOTUBIICHHE

unsatisfactory — HeymoBiieTBOpHTEIbHBIN

to waste — TpaTuTth BIIYyCTYIO

noNn-zero resistance - conpoTHUBICHUE OTIIMYHOE OT HYJIS
cross-sectional area - mromaap MOMEPEYHOro CEUCHUS
reference point — opuenTHp

to occur — npoucxoauTh

dimension — pa3mep

permeability — mponutaemocTsb

Exercise 2. Read and translate the text.
Voltage drop

Voltage drop is the reduction in voltage in an electrical circuit caused by
overload. In electrical wiring national and local electrical codes set guidelines for
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maximum voltage drop allowed in a circuit, to ensure reasonable efficiency of
distribution and proper operation of electrical equipment (the maximum permitted
voltage drop varies from one country to another).Voltage drop may be neglected
when the impedance of the interconnecting conductors is small in relation to the other
components of the circuit. For example, an electric space heater may have a
resistance of ten ohms, and the wires which supply it may have a resistance of 0.2
ohms, about 2% of the total circuit resistance. This means that 2% of the supplied
voltage is actually being lost by the wire itself. Excessive voltage drop will result in
unsatisfactory operation of electrical equipment, and energy will be wasted in the
wiring system. Voltage drop can also cause damage to electrical motors. In electronic
designs for power transmission, various techniques are used to compensate for the
effect of voltage drop on long circuits or where voltage levels must be accurately
maintained. The simplest way to reduce voltage drop is to increase the diameter of
the cable between the source and the load.Voltage drop in direct current circuits

A current flowing through the non-zero resistance of a practical conductor
necessarily produces a voltage across that conductor. The dc resistance of the
conductor depends upon the conductor's length, cross-sectional area, type of material,
and temperature. If the voltage between the conductor and a fixed reference point is
measured at many points along the conductor, the measured voltage will decrease
gradually toward the load. The longer is the conductor the current passes through, the
more of the voltage is "lost".

If the load current increases, the voltage drop in the conductor also increases.

A principle known as Kirchoff's Law states that in any circuit, the sum of the
voltage drops across each component of the circuit is equal to the supply voltage.
Voltage drop in alternating current circuits

In alternating current circuits, additional opposition to current flow occurs due
to the interaction between electric and magnetic fields and the current within the
conductor; this opposition is called "impedance”. The impedance in an alternating
current circuit depends on the spacing and dimensions of the conductors, the
frequency of the current, and the magnetic permeability of the conductor and its
surroundings. The voltage drop in an AC circuit is the product of the current and the
impedance of the circuit. Electrical impedance, like resistance, is expressed in ohms
and falls under Ohm's law for direct current circuits.

Exercise 3. Answer the following questions:

1.What is voltage drop?

2. When voltage drop may be neglected? Give an example.

3.What is the simplest way to reduce the voltage drop?

4. From what does the resistance of a practical conductor depend?

5. What is said in a principle known as Kirchoff’s Law?

6. Due to what does the additional opposition to current flow occur in alternating
current?

7. What is the voltage drop in AC circuit?

Exercise 4. Give the English equivalents for the words and word combinations
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below.

DnexTpudeckas mpoBoaka; 3OPEKTUBHOCTh PaCTIPECICHUS; IIEKTPOOOOPYI0BaHUE;
II0 OTHOIICHHE K, SHGKTpHIIGCKI/Iﬁ 060rpeBaTenb; 06H1€€ COIIPOTUBJICHUC ICIIN,
dpEe3MCPHOC IMAJACHUC HAIIPAKCHHUA, CHCTCMaA JJICKTPOIPOBOAKH, ITOBPCKICHUC,
nepenaya; ypoBEHb HAINPSOKEHUS, JuaMeTp KaOens; WCTOYHHK; IOCTEIEHHO
YMCHBIIATBCA,; OCTIb IICPEMCHHOI'O TOKA, MArHuTHOC I10JIC; ICIIb ITOCTOSAHHOI'O TOKA.

Exercise 5. Complete the sentences using the text:

1. Voltage drop is ...

2. Voltage drop may be neglected when ...

3. Excessive voltage drop will result in ...

4. The simplest way to reduce voltage drop is ...

5. The dc resistance of the conductor depends upon ...

6. The longer is the conductor the current passes through ...
7. Electrical impedance, like resistance, is expressed in ...
8. If the load current increases, the voltage drop ..

9. The impedance in an alternating current circuit depends on .
10. The voltage drop in an AC circuit is the product of ..

Exercise 6. Say whether these sentences are true or false.

1. In electronic designs for power transmission, one technique is used to compensate
for the effect of voltage drop.

2. A principle known as Kirchoff's Law states that in direct current circuit, the sum of
the voltage drops across each component of the circuit is equal to the supply

voltage.

3. Excessive voltage drop will result in unsatisfactory operation of electrical

equipment, and energy will be wasted in the wiring system.

4. The dc resistance of the conductor depends upon the conductor's length, cross-
sectional area, type of material, and temperature.

5. The impedance in an alternating current circuit depends on the temperature and
dimensions of the conductors, the type of material, and the magnetic permeability
of the conductor and its surroundings.

6. The maximum permitted voltage drop does not vary.

7. The longer is the conductor the current passes through, the more of the voltage is
"lost".

8. Voltage drop cannot be neglected when the impedance of the interconnecting
conductors is small in relation to the other components of the circuit.

Exercise 7. State the questions to the underlined words.

1. Voltage drop is the reduction in voltage in an electrical circuit caused by overload.

2. Electrical impedance, like resistance, is expressed in ohms.

3. Voltage drop can also cause damage to electrical motors.

4. The voltage drop in an AC circuit is the product of the current and the impedance
of the circuit.
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._Excessive voltage drop will result in unsatisfactory operation of electrical

equipment, and energy will be wasted in the wiring system.

. In alternating current circuits, additional opposition to current flow occurs due to

the interaction between electric and magnetic fields and the current within the
conductor.

._In alternating current circuits, additional opposition to current flow occurs due to

the interaction between electric and magnetic fields and the current within the
conductor.
The maximum permitted voltage drop varies from one country to another.

Exercise 8. Translate the following sentences from English into Russian.

1.

S.

6.

Voltage drop describes how the supplied energy of a voltage source is reduced as
electric current moves through the passive elements (elements that do not supply
voltage) of an electrical circuit.

. In alternating-current circuits, opposition to current flow does occur because of

resistance (just as in direct-current circuits).

. The larger the resistor, the more energy used by that resistor, and the bigger the

voltage drop across that resistor.

. The voltage drop (i.e., difference between voltages on one side of the resistor and

the other), not the voltage itself, provides the driving force pushing current through
a resistor.

Measuring voltage drop is an accurate means of determining the relative resistance
In a circuit that is powered up.

Many circuit resistance issues are only detectable when there is high current

flowing in the circuit.

7. We can measure resistance directly with an ohmmeter; however, to do so, the
circuit cannot have power applied to it and quite often the component in question
would have to be removed from the circuit to measure resistance.

8. As a general rule, the voltage drop across a battery cable should be no more than

9.

0.5 volts.
The heating causes the resistance to increase. That temperature is one of four
factors that affect resistance.

Exercise 9. Translate the following sentences from Russian into English.

1.

[TaneHue HaNpsKEHUsI — MOCTENEHHOE YMEHBUIEHUE HANIPSKEHUSI BOJIb
NPOBOAHUKA, IO KOTOPOMY TE€UET JEKTPUUECKUIN TOK, O0YCIOBIEHHOE TEM, YTO
MIPOBOJIHUK 00J1aJjaeT aKTUBHBIM COIIPOTUBIICHHEM.

. HpI/I nepcaavuc ToKa HaArpy3ku nponucCxXoauT IaaACHNUC HAIIPAKCHUA MCXKIY HaAa9aJIOM

eI 1 MCCTOM ITOAKIFOUCHHA HAT'PY3KH.

. MakcuManabHO AOITYCTUMBIC IIPCACIIbI ITIAACHUS HAIIPSIKCHUSA PA3JIMYHBI B PA3HBIX

CTpaHax.

. [IpaBunbHas paboTa HArpy3KH 3aBUCUT OT TOTO, YTO HANIPSDKEHHE HA €r0 3aKUMax

moaAACPKUBACTCA HA YPOBHC, 6JII/I3KOMy K HOMHWHAJIBHOMY 3HA4YCHUIO.

. CoBpeMeHHBIE EKTPONPUOOPHI, UTO UCIIONIB3YIOTCS B TAUHBIX JIOMaX,

NOTPEOIIAIOT Ky/1a OO0JIbIIIe YHEPTUH, & TOTOMY JIEKTPOCETH HE CIIPABIISIOTCS U HE
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MOTYT J1aTh TpeOyeMbIil ypOBEHb HANPSKEHMUSL.

6. CKopoCTh HampaBJIECHHOT'O JBMKEHHS YACTHII B IPOBOJHUKAX 3aBUCUT OT
MaTepHala IPOBOJHUKA, MACChI U 3apsjia YaCTHILL, OKPYKAIOLIEH TeMIIEpaTyphl.

/. Ecnu Ha ydacTKe 1eny 3JeKTPUUYECKUIA TOK HE TOCTOSHHBIN, TO HAIIPSKEHUE U
CHJIa TOKA MOCTOSIHHO U3MEHSIETCs], IPH 3TOM Y OOBIYHOT'O MEPEMEHHOI0 TOKa
CpeIHee 3HaUCHUs HANIPSIKEHUS U CUJIBI TOKA PaBHBI HYJIIO.

8. DnekTpuueckas 1enb — COBOKYITHOCTb YCTPOICTB, 3JIEMEHTOB, MPEAHA3HAYEHHBIX
JUISI IPOTEKAHUS AIEKTPUYECKOr0 TOKA, JIEKTPOMATHUTHBIE IIPOLECCHI B KOTOPBIX
MOT'YT OBITh OMKMCAHBI C TOMOLIBIO MOHATHUN CHJIa TOKA U HANPSKEHUE.

Exercise 10. Retell the text “Voltage drop”.

LESSON 3. ELECTRIC CIRCUITS

Exercise 1. Read new words and word combinations.
concept — nousTue

potential — morenman

to drift - apefidoBarh

to maintain - momaepKUBaTh

electrostatic generator — 3JeKTpOCTaTUIECKUIN TeHEPATOP
to switch off — BeikiTIOYATH

condition — yciaoBue

to provide — ob6ecnieurBaTh

fuse — mpenoxpaHUTENh

safety - 6e30macHOCTh

Exercise 2. Read and translate the text.

Electric circuits

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”.
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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.

Exercise 3. Answer the following questions:

1.What concepts are important in the study of electric currents?

2. By what the potential difference must be maintained?

3. What are the kinds of electric circuit?

4. Is it difficult To understand the difference between the following circuit
connections?

5. What is the typical example of a series circuit?

6. How many paths does the parallel circuit provide?

7. What may the short circuit cause?

Exercise 4. Give the English equivalents for the words and word combinations
below.

C OJHOI'O KOHIIa B I[pyl“OI?'I; HCTOYHHK JJICKTPHUYICCTBA, I'CHCPATOP IOCTOAHHOI'O TOKA,
QJICKTPOH; JJICKTPOSHCPIUs; IPHU TAKHX YCIOBHIX; 6I[I/IHCTB€HHBII>1 IIyTb, ACIHTD,
TaKuM 00pa3oM 4TO; podsieMa ¢ MPOBOIKOM; COBOKYITHOCTh YCTPOMCTB.

Exercise 5. Complete the sentences using the text:

. If the current flow is too great a fuse isused as a ...

. The short circuit may cause fire because ...

. The circuit is divided in such a way that ...

. ... they are said “to be connected in series”.

. The “parallel” circuit provides ...

. To understand the difference between the following circuit connections ...
. The path along which the electrons travel must be ...

. There are various kinds of electric circuits such as ...

. When an extended conductor has different potentials at its ends ...

O oO~NO O, WN B

Exercise 6. Say whether these sentences are true or false.

1. When electrical devices are connected so that the current flows from one device to
another, they are said “to be connected in parallel”.

2. The “parallel” circuit provides one path for the passage of current.

3. 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
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to stop everywhere.

There are two kinds of electric circuits such as: open circuits, closed circuits.

The potential difference must be maintained by some electric source such as
electrostatic generator or a battery or a direct current generator.

If the current flow is too great a pencil is used as a safety device to stop the current

flow.

When an closed conductor has different potentials at its ends, the free electrons of
the conductor itself are caused to drift.

Exercise 7. State the questions to the underlined words.

1.

2.

3.

There are various kinds of electric circuits such as: open circuits, closed circuits,
series circuits, parallel circuits and short circuits.

The “short” circuit is produced when the current can return to the source of supply
without control.

The potential difference must be maintained by some electric source such as

electrostatic generator or a battery or a direct current generator.

. The potential difference must be maintained by some electric source such as

electrostatic generator or a battery or a direct current generator.

._The concepts of electric charge and potential are very important in the study of

electric currents.

. If the current flow is too great a fuse is used as a safety device to stop the current

flow.

._If the current flow is too great a fuse is used as a safety device to stop the current

flow.

. Under certain conditions the short circuit may cause fire because the current flows

where it was not supposed to flow.

Exercise 8. Translate the following sentences from English into Russian.

1.

2

3.
. The load of an electronic circuit may be as simple as a few resistors, capacitors,

An electric circuit is a path in which electrons from a voltage or current source
flow.

. The load of an electrical circuit may be as simple as those that power electrical

appliances like refrigerators, televisions, or microwave ovens.
Electronic circuits usually use low voltage direct current sources.

and a lamp, all connected together to create the flash in a digital camera.

. The current flowing in an electrical or electronic circuit can suddenly increase

when a component part fails.

. The user of the device could become a part of the device's electrical circuit by

providing a return path for the electrons through the user's body instead of the
circuit's earth ground.

. To prevent the danger of electrical shock and the possibility of electrocution,

ground fault interrupt devices detect open circuits to earth ground in attached
electrical or electronic devices.

. The loads for electrical circuits can also be quite complicated, such as the load on

the output of a hydroelectric power generating station.
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Exercise 9. Translate the following sentences from Russian into English.

1. 3JI€KTpI/I‘{€CKaH O erb — COBOKYIIHOCTb yCTpoﬁCTB, 3JICEMCHTOB,
MNPCAHA3HAYCHHBIX JIsI TIPOTCKAHUA OJJCKTPUYCCKOIO TOKA, OJJICKTPOMAIHUTHBLIC
IIpoLeCCbl B KOTOPBIX MOI'YT 6I>ITI> OINHUCaHbl C IIOMOIIBIO MOHATHUM CHJIa TOKa U

HaIpsKEHHUE.

2. BonpMMHCTBO KPYNHBIX HMCTOYHUKOB JJIEKTPOIHEPTUU — JJIEKTPOCTAHLUH —
IIOCTPOEHO € UCIIOJIB30BAaHUEM I€HEPATOPOB IIEPEMEHHOIO TOKA.

3. [Tpu nepenaye OONBIION AIEKTPUUECKON MOIIHOCTU MPU HU3KOM HaNpsHKEHUH

BO3HUKAIOT OOJIbIIME OMHYECKHUE MOTEpU M3-3a OOJBIIMX 3HAUYEHUN MPOTEKAIOIIEro
TOKA.

4. KopoTkum 3aMblKaHMEM Ha3bIBalOT COCTOSIHME, KOIZIa COINPOTHBIICHUE
Harpy3Kyd MEHbIIE BHYTPEHHETO COMPOTUBIICHHUS] UCTOYHUKA MUTAHUSI.

S. [Ipu napamienbHOM COEIMHEHNH T1aJIEHUE HANPSIKEHUS MEXY ABYMs y3JIaMH,
00BEIMHSAIOIMMU 3JIEMEHTHI LEIH, OJIMHAKOBO JJIsl BCEX 3JIEMEHTOB.

6. Kak mnpu mnapamienbHOM Tak M MpU  IOCIEI0BATEIbHOM COEIMHEHHH
PE3UCTOPOB, UTOTOBAasi MOIIHOCTH OyJeT paBHA CyMME MOIIHOCTEH COEIMHSEMBIX
PE3UCTOPOB.

7. ConpoTuBieHrE MPaBUIBLHO OINMCHIBAET CBOMCTBA KAaTYIIKH M KOHJIEHCATOpa
TOJIBKO Ha ITOCTOSIHHOM TOKE.

8. B coorBercTBuM ¢ 3ak0HOM OMa B UCTOYHHKAX C OJAMHAKOBBIM HANpSKEHUEM
TOK B OJIMHAKOBOM HArpy3Ke TaKkXe JTOJKEH ObITh OJMHAKOBBIM.

Exercise 10. Retell the text “Electric circuits”.

LESSON 4. POLARITY

Exercise 1. Read new words and word combinations.
particle — yacruna

relatively — otHocuTENMBEHO

motion - gBMXeHne

to exhibit — mokassiBaTe, 00NaKaATH

nucleus — siapo

to orbit — Bpararscs

to exalt — Bo3BeIIIATE

neutral — HeWTpaTbHBIHI

€XCesS — N30BITOK

outward — BHemIHMI

overall — oOmmii

ion — uoH

quota — moss1, KBOTa

display — orobpaxats

static electricity — craTudeckoe JIEKTPUIECTBO
pump — Hacoc
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storage battery - akkymynsropnas 6arapes
Exercise 2. Read and translate the text.

Polarity

All matter is basically composed of two types of electricity: positive particles
and negative particles. The negative particles are relatively light in weight and in
constant motion. These orbiting particles exhibit equal and opposite electrical
characteristics to the heavier particles within the nucleus.

When an atom has the same number of electrons as it has protons, it exalts no
outward electrical properties. This is because the positive and negative charges are
exactly balanced. Such an atom is electrically stable and is said to be neutral.

When an atom takes on an excess of electrons, it exhibits outward
characteristics similar to the electron. It takes an overall negative property. This
condition is called a negative change, and such changed atom is not electrically
stable. A charged atom is called an ion, and if the charge is negative, it is called a
negative ion.

An atom which has less than its normal quota of electrons, displays a positive
polarity similar to that of the proton due to the fact that it has more positive protons
than it has negative electrons. This type of atom is said to assume a positive electrical
charge. Such an atom is known as a positive ion while it is in this electrically unstable
condition.

These charges of atoms are the simplest examples of static electricity. We
stated that atoms are influenced to accept or give up electrons.

As the name dynamic electricity indicates, this is electricity in motion. The
heart of the matter is electron movement.

In electrical system, electrical pressure is needed. To maintain this pressure, a
device that will move electrons in a way similar to that in which the pump moves
water is necessary. The most familiar is the storage battery.

Exercise 3. Answer the following questions:

1.What do exhibit the orbiting particles?

2. When does an atom exalt no outward electrical properties?

3. What atom is said to be neutral?

4. When does atom exhibit outward characteristics similar to the electron?
5. What condition is called negative charge?

6. What is ion?

7. What is the simplest example of static electricity?

Exercise 4. Give the English equivalents for the words and word combinations
below.

CocCTOsSTh U3; OTHOCUTENIBHO JIETKUI; TTIOCTOSIHHBIN; BpalllalOIIMECs YaCTUILIbl; BHYTPHU
A1ipa; IEKTPUUECKHE CBOMCTBA; TOYHO COAIIAHCUPOBAHHBIN; OTPUIIATEIBHBIN 3apsij;
MOJIOKUTENIbHASA TOJSPHOCTh; Onarojgapss TOMY, YTO; MPUHHMMATh, HECTAOMIIbHOE
COCTOSTHUE; TBIKEHUE DJICKTPOHOB; JaBJICHUE; TIPH HEOOXOIUMOCTH.
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Exercise 5. Complete the sentences using the text:

The heart of the matter is ...

... are the simplest examples of static electricity.

An atom which has less than its normal quota of electrons ...

A charged atom is called ...

When an atom has the same number of electrons as it has protons ...
All matter is basically composed of ...

The negative particles are relatively ...

These orbiting particles exhibit ...

Exercise 6. Say whether these sentences are true or false.

The negative particles are relatively light in weight and in constant motion.

In electrical system, electrical pressure is not needed.

When an ion takes on an excess of electrons, it exhibits outward characteristics
similar to the electron.

A charged atom is called an ion, and if the charge is negative, it is called a negative
ion.

Orbiting particles exhibit opposite electrical characteristics to the heavier particles
within the matter.

Atoms are influenced to accept or give up electrons.

All matter is basically composed of two types of electricity: positive particles and
negative particles.

Exercise 7. State the questions to the underlined words.

These charges of atoms are the simplest examples of static electricity.

An atom which has less than its normal quota of electrons, displays a positive polarity
similar to that of the proton.

The negative particles are relatively light in weight and in constant motion.

That temperature is one of four factors that affect resistance.

That temperature is one of four factors that affect resistance.

A direct current circuit is an electrical circuit that consists of any combination of
constant voltage sources, constant current sources, and resistors.

An electric circuit is a path in which electrons from a voltage or current source flow.

Exercise 8. Translate the following sentences from English into Russian.

Electrical polarity (positive and negative) is present in every electrical circuit.

In a direct current circuit, one pole is always negative, the other pole is always
positive and the electrons flow in one direction only.

In an alternating current circuit the two poles alternate between negative and positive
and the direction of the electron flow reverses.

Positively charged substances are repelled from other positively charged substances,
but attracted to negatively charged substances; negatively charged substances are
repelled from negative and attracted to positive.

The electric charge is a fundamental conserved property of some subatomic particles,
which determines their electromagnetic interaction. Electrically charged matter is
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influenced by, and produces, electromagnetic fields.

. An ion is an atom (or group of atoms) that has lost one or more electrons, giving it a
net positive charge, or that has gained one or more electrons, giving it a net negative
charge.

. The electric charge of a macroscopic object is the sum of the electric charges of the
particles that make it up.

. This charge is often small, because matter is made of atoms, and atoms typically have
equal numbers of protons and electrons, in which case their charges cancel out,
yielding a net charge of zero, thus making the atom neutral.

Exercise 9. Translate the following sentences from Russian into English.

. Jng  Toro, 4ToOBl CO37aTh JJIEKTPUUECKOE II0jie, HEOOXOAMMO CO3/aTh
AIIEKTPUYECKUM 3apsia.

. MarnuTtHOe 1ojie MOKHO Ha3BaTh OCOOBIM BHIOM MaTepUH, MOCPEICTBOM KOTOPOTO
OCYLIECTBIISIETCS B3aUMOJEHCTBHE MEXKIY JABHKYILIMMUCS 3apsSKEHHBIMU YaCTULAMHU
WM TeJaMu, 00JaAatoMMU MarHUTHBIM MOMEHTOM.

. CTpemsich MOBBICUTH MOIIHOCTh 3JIEKTPUYECKHUX MAIlliH, H300peTaTenu yBeITuunBaiu
YKCJIO MAarHUTOB U KaTyIIEK.

. Jlo Toro, kak OblIa OTKpBITA CBS3b MEXKAY OJJIEKTPHUYECTBOM M MArHETU3MOM,
UCIOJIb30BAIMCh 3JIEKTPOCTATUUYECKHE T'€HEPAaTOpbl, KOTOpPhIE paboTajal Ha OCHOBE
MPUHIMIIOB 3JIEKTPOCTATUKH.

. PaGorociocoOHOCTh aKKyMyJiATOpa MOKET ObITh BOCCTAHOBJIEHA MyTEM 3apsijia, TO
€CTh IPOIYCKaHUEM 3JIEKTPUYECKOI'0 TOKA B HANPABJICHUU, OOPaTHOM HalpaBJIECHUIO
TOKa IIPH paspsie.

. MakcuMasibHO BO3MOXHBIA TOJIE3HBIM 3apsi]l aKKyMYJISAITOpPA HAa3bIBACTCS 3apsIHOU
E€MKOCTBIO, UJIU IIPOCTO EMKOCTHIO.

. OmHo w3 Hambosiee 4YacTO BCTPEYAIOMUXCS B OOBIYHOW JKM3HU TPOSBIICHHUM
MarHUTHOTO MOJIsl — B3aUMO/ICHCTBUE ABYX MAarHUTOB

. DJIEKTPOCTATUYECKUE TEHEepaTopbl HMENM HHU3KYI0 MOIIHOCTh W HHUKOIJa He
UCIOJb30BAIMCh  JJIi  BBIPAOOTKH  DJEKTPOIHEPrMUM B 3HAYUMBIX  JUIS
MPOMBIIIIEHHOCTH MacIiTadax.

Exercise 10. Retell the text “Polarity”.
LESSON 5. Difference between ammeter and voltmeter

Exercise 1. Read new words and word combinations.
ammeter — ammepMerp

voltmeter — BomsT™METD

galvanometer — ransBaHomeTp

to detect — oOHapyxuBaTh

milliampere — MmuTHammep

measurement — usmepenue

to unplug — otkIr04YaThH

application — npumeHeHue
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contactless — 6eckOHTaKTHBIN
hence — ciexoBaTebHO

to match up — coBmagars
readings — mokaszaHus

infinite — OeckoHeuHbI

Exercise 2. Read and translate the text.

Difference between ammeter and voltmeter

There are two different ways in order to measure electricity; currents and
voltages. Devices such as ammeters and voltmeters, which are based on the
galvanometer, a device used to detect small currents, are used to measure electricity.
While ammeters are used to measure the currents, the voltmeter is used to measure
the voltage. Both the devices are different in terms of functionality and circuit
placement.

An ammeter is an instrument that is used to measure the currents in a circuit.
The currents are measured in amperes. Instruments used to measure smaller currents,
in the milliampere or microampere range, are designated as milliammeters or
microammeters. The early ammeters needed to be aligned with the Earth’s magnetic
field in order to work properly, though new ammeters can be mounted on any circuit
in order to provide current measurements. In order to get a reading with an ammeter,
the circuit must be unplugged in order to attach the ammeter to the circuit. For
applications where disconnecting the circuit is problem, an alternative type of
ammeter is available, known as the contactless ammeter.

In order for an ammeter to measure a current, the current must pass through the
ammeter and hence it must be placed in a series mode inside the circuit. The
polarities must correspond, the positive and negative polarity must match up with the
positive and negative on the circuit. Though ideally, ammeters should have zero
resistance, in actuality it has relatively low resistance compared to voltmeters. If the
resistance is too high, it may block too much current and affect the currents in the
circuit and alter the readings.

A voltmeter is an instrument that is used to measure the voltage between two
points in a circuit. The early voltmeters were based on moving coil galvanometers
and were created by inserting a resistor in series with the instrument. In order to for a
voltmeter to measure the voltages, it does not require current to be passed through it.
It is placed parallel to the circuits they are expected to measure. Polarity is also
expected to be observed in the placement of voltmeters. Ideally voltmeters should
have infinite impedance, but this is not the case with actual voltmeter; they have a
finite resistance value.

Exercise 3. Answer the following questions:

1.What devices are used to measure electricity? 2. What is ammeter? 3. Why the
circuit must be unplugged to get a reading with an ammeter? 4. What resistance
should have the ammeter? 5. What is voltmeter? 6. How a voltmeter is placed in the
circuits? 7. What impudence should have the ideal voltmeter?
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Exercise 4. Give the English equivalents for the words and word combinations
below.

Cnalp1ii TOK; C TOYKM 3peHUs (PYHKIMOHAILHOCTH, pa3MeEIIeHHuE B IIEMH;
o0ecrieurBaTh; MOMEMIATh B JIFOOYIO IIEMh; HYJIEBOE CONPOTHBIICHHE; MO0 CPABHEHUIO
c; TpeboBaTbcs; OECKOHEUHOE  COMPOTUBJIICHWE; MPUTATHBATh  MPEAMETHI;
DIIEKTPUYECKUE CBOMCTBA; OCHOBBIBATHLCS HA.

Exercise 5. Complete the sentences using the text:

Though ideally, ammeters should have ...

Ideally voltmeters should have infinite ...

The early ammeters needed to be aligned with ...

Devices such as ammeters and voltmeters, which are based on ...

An ammeter is an instrument that is used to ...

A voltmeter is an instrument that is used to ...

The positive and negative polarity must match up with ...

In order to for a voltmeter to measure the voltages, it does not require ...

Exercise 6. Say whether these sentences are true or false.

The early voltmeters were based on moving coil galvanometers and were created by
inserting a resistor in series with the instrument.

Ideally voltmeters should have finite impedance.

In order for a voltmeter to measure a current, the current must pass through the
ammeter and hence it must be placed in a series mode inside the circuit.

The polarities must correspond, the positive and negative polarity must match up with
the positive and negative on the circuit.

There are five different ways in order to measure electricity; currents and voltages.
While ammeters are used to measure the voltage, the voltmeter is used to measure the
currents.

In order to get a reading with an ammeter, the circuit must be unplugged in order to
attach the ammeter to the circuit.

Exercise 7. State the questions to the underlined words.

Electrical polarity (positive and negative) is present in every electrical circuit.

There are two different ways in order to measure electricity; currents and voltages.

A voltmeter is an instrument that is used to measure the voltage between two points
in a circuit.

Voltmeter is placed parallel to the circuits they are expected to measure.

The loads for electrical circuits can also be quite complicated, such as the load on the
output of a hydroelectric power generating station.

High voltage is used for electric power transmission to reduce the energy lost in the
resistance of the wires.

Exercise 8. Translate the following sentences from English into Russian.
The relation between electric current, magnetic fields and physical forces was first
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noted by Hans Christian Oersted who, in 1820, observed a compass needle was
deflected from pointing North when a current flowed in an adjacent wire.

. Because the magnetic field is polarised, the meter needle acts in opposite directions
for each direction of current.

. Moving magnet ammeters operate on essentially the same principle as moving coil,
except that the coil is mounted in the meter case, and a permanent magnet moves the
needle.

. Moving iron ammeters use a piece of iron which moves when acted upon by the
electromagnetic force of a fixed coil of wire.

. A picoammeter, or pico ammeter, measures very low electrical current, usually from
the picoampere range at the lower end to the milliampere range at the upper end.

. The majority of ammeters are either connected in series with the circuit carrying the
current to be measured, or have their shunt resistors connected similarly in series. In
either case, the current passes through the meter or through its shunt.

. Moving-coil instruments with a permanent-magnet field respond only to direct
current.

. A digital voltmeter measures an unknown input voltage by converting the voltage to a
digital value and then displays the voltage in numeric form.

. Any measurement that can be converted to a voltage can be displayed on a meter that
Is suitably calibrated; for example, pressure, temperature, flow or level in a chemical
process plant.

Exercise 9. Translate the following sentences from Russian into English.

. neannHbBIN BOJIBTMETP JOJIKEH o0J1agaTh OECKOHEYHBIM BHYTPECHHUM
COIMIPOTHUBJICHUCM.

. OdeHp OIIACHO TBITAaTHCS MCIOJIL30BATh aMIICPMCTP B KadCCTBC BOJIBTMCTpa
(HOI[KJ'HO‘-IaTB Cro HEMOCPCACTBCHHO K HCTOYHUKY HI/ITaHI/I}I), 4TO MOXKCT IIPHUBCCTH K
KOPOTKHUM 3aMbIKaAHUAM.

. Jlns yBenuyeHus npezesia u3MEpeHU aMIepMeTp cHabXaeTcss IIyHTOM (IUIs Leneu
MOCTOSIHHOT'O ¥ TEPEMEHHOI0 TOKa), TpaHCHOpMaTOpoM Toka (TOJNBKO JUIsl IeTein
IMEPEMCHHOI'O TOKa) WM MarHuTHBIM YCHUIIUTCIICM (,Z[J'IS[ I_[CHGI\/’I IIOCTOSIHHOT' O TOKa).

. CaMbIMH TOYHBIMH H YYBCTBHUTCIBHBIMU ABJIAIOTCA MATrHUTOJJICKTPHUYCCKHC U
QJICKTPOANHAMUYICCKUC aMIICPMCTPHI.

. B anextpruecko menu aMIepMeTp COEIMHSETCS IOCIIEIOBATENBHO C HATPY3KOM, a
npu OOJBIIMX TOKaX — 4epe3 TpaHCHOpMaTop TOKA, MATHUTHBIA YCUIUTENb WIH
LIYHT.

. Jlmst oTnw4Ms BONBTMETPA OT JPYTUX DJIEKTPOM3MEPUTENHHBIX MPUOOPOB HA €ro
IIKaJie CTaBsAT OYKBY V.

. I[J'DI HU3MCPCHUS HAIIPSAXKCHHA HaA ITOJIIOCAX MCTOYHHMKA TOKA BOJBTMCETP IOAKIIIOYAIOT
HCIIOCPCACTBCHHO K 3a)KUMaM NCTOYHHKA TOKaA.

. B mocnennee Bpemsi mpuOOpbl CO CTPEIOYHOM H3MEPUTETBHON TOJIOBKOW CTalH
BBITECHATHCSA TMpubopaMu ¢ TU(PPOBBIM HHANKATOPOM HA OCHOBE >KHUIKHX
KpUCTAJIJIOB 1 CBETOANOOOB.

Exercise 10. Retell the text “ Difference between ammeter and voltmeter ”
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