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IHosicHuTEALHAA 3aNINCKA

Hucuunnuna «WHoOCTpaHHBIA — A3BIK»  ABJISIETCS  00IIe00pa30BaTeIbHOM
JTUCIUIUIMHOMN, B MPOIIECCe U3YYEHUS] KOTOPOW 00ydaromuecs JOJIKHBI TPUOOpeCTH
OTIPE/ICIICHHBIC 3HAHUS.

OCHOBHOM 1ENBIO0 TUCIHUIIINHBI « THOCTpaHHBIN A3bIK» ABISETCS MOBBIILICHUE
UCXOIHOTO YPOBHS BJAQJACHUS HWHOCTPAHHBIM  SA3BIKOM, JOCTUTHYTOIO Ha
IpenbIayIield CTyleHn oOpa3oBaHusi, U OBIAACHHS CTYACHTaMU HEOOXOIUMBIM H
JOCTAaTOYHBIM ~ YPOBHEM KOMMYHUKATHBHOW  KOMIETEHIMH I  PEIICHUS
COLIMAaTTbHO-KOMMYHHMKATHUBHBIX ~ 3a7ad B  Pa3MUHBIX 00JacTaxXx OBITOBOM,
KyJIbTYpHOH, TpOGECCHOHATBbHOW W HAyYHOW JEATEIbHOCTH MpU OOIIEHUH C
3apyOeXHBIMU TapTHEpPaMH, MPH TMOATOTOBKE HAYYHBIX paboT, a TakkKe I
JaJIbHEHIIIET0 caMO00pa30BaHMUsL.

B mporecce u3ydeHUs AUCUUILIMHBI PELIAIOTCS CIEIYIOIIUE OCHOBHBIE
3a/1a4u:

- (opmupoBaHHE COLMOKYJIBTYPHOH KOMIETEHIIMH U TMOBEJECHYECKHX
CTEPEOTUIIOB, HEOOXOJUMBIX JJIsl YCIEIIHOW aJanTallii BBITYCKHUKOB Ha PBIHKE
TPy.a;

- pPa3BUTHE Yy CTYJIEHTOB YMEHHS CAMOCTOATEIbHO MPUOOPETATh 3HAHUS AJIs
OCYIIECTBJIEHUSI OBITOBONM M MPOPECCHOHATBHON KOMMYHHUKALIMA Ha UHOCTPAHHOM
A3BIKE

- TOBBIIIEHHWE  YPOBHS  y4yeOHOM  aBTOHOMHH, CHOCOOHOCTH K
caM000pa30BaHuIo, K padoTe ¢ MyJbTUMEIUUHBIMUA IPOrPAMMaMHU, 3JIEKTPOHHBIMU
CJIOBApsAAMHM, NHOSI3BIYHBIMU pecypcamu cetu IHTepHeT;

- pa3BUTHE KOTHUTHBHBIX M UCCJEIOBATEIbCKUX YMEHHW, paclIupeHue
Kpyro3opa  MoBbllIeHuE NHPOPMALIMOHHON KYJIbTYPhI CTY/ICHTOB;

- (opmupoBanue  mpencraBieHuss 00  OCHOBaX  MEXKKYJIbTYpHOUH
KOMMYHUKAILIMH, BOCIUTAHUE TOJEPAHTHOCTU M YBAXKEHHUS K JYXOBHBIM LIEHHOCTSAM
Pa3HBIX CTPaH U HApOJOB;

- pacuiMpeHue CJIOBapHOro 3amaca U (OpMHUPOBAHHE TEPMUHOJIOTUYECKOTO
anmnapara Ha UTHOCTPAHHOM S3bIKE B Ipezeiax npodeccuoHalbHOM cepsl.

Conepxanve yueOHON nucuUIIIUHBI «HOCTpaHHBIA S3BIK» JCIHUTCS Ha
OCHOBHO€, KOTOPOE€ M3y4aeTcsi BHE 3aBUCUMOCTH OT Mpoduiisi mpodhecCUOHaIBLHOTO
o0pa3oBaHusl, U MPOPECCUOHAIIBHO HANIPABJICHHOE, TPEAHA3HAYEHHOE ISl OCBOCHHSI
npodeccun CIIO 27.02.05 «Cuctembl U cpeAcTBa AUCIETYEPCKOTO YIPABICHUS.
VIMEHHO aKIeHT Ha JIEKCUKY MO3BOJUT 000raTUTh TEPMUHOJIOTMYECKUN CIIOBaph U
OyJlleT cocoOCTBOBAThH PA3BUTHIO SI3bIKOBBIX KOMITETCHITUH.

Pabouas terpaab npegHazHaueHa Ui CTYACHTOB 3 Kypca, oOydaronuxcst 1no
cnenuainbHocT 27.02.05 «CucreMbl M CpeacTBa JUCHETYEPCKOTO YIPABICHUS.
PabGouast TeTpame coctaBieHa ¢ yderoM TpeboBanmii DI'OC CIIO Tperbero
ITOKOJIEHUS.

[lenr manHO#M pabodyeil TeTpaau BBECTH CTYJIEHTOB B 00JIACTH MHOS3BIYHOTO
MUCBMEHHOTO W YCTHOTO OOIIEHUS MO CHEIHAJIbHOCTHM W TIOMOYb YCBOEHHIO
IpOrpaMMbl, B IajbHeMmeM 1 caaun quddepeHnrpoBaHHoro 3auéra. K kaxxaomy
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y4eOHOMY 3aHSITHIO MPEJIaraloTcs 3aaHusl IS ayIUTOPHBIX 3aHSITHU CTYJICHTOB,
HallpaBJICHHbIE Ha COBEPIICHCTBOBAHUE JIEKCMUECKOTO M TIpPaMMaTHYeCKOTO
Marepuara.

B pesynbrare uzydeHus JaHHOTO MOCOOHS CTYJEHT JOJDKCH:

- 3HaTh U MIOHUMATh JICKCUKY IO CIIEIIUAIbHOCTH;

- IEPEBOJIUTH TEKCTHI;

- OTBEYaTh Ha BOIIPOCHI K HEMY;

- BBITIOJIHATH 33JIaHHS TI0 TEMaM;

- 3HaTh TPAMMATUYECKAN MaTEpUal.

PaGouass TeTpamp Takke HaleleHa Ha Pa3BUTHE W 3aKpEIICHUE
MOHOJIOTHUECKMX M TPaMMATHYECKUX HABBHIKOB M yMEHHUH, HEOOXOMMMBIX ISl
YTCHUS ¥ TOHUMaHUS TPO()ECCHOHATBLHBIX TEKCTOB.

AKTyaJIbHOCTh ~COCTaBJIE€HUS JaHHOW paboueid TeTpagu 0OyCIOBIEHA
HEO0OXOIUMOCTBIO y4eOHO-METOINYECKOTO obecrnieyeHus JUCIUATTAHBI
«HocTpanubiil a3b1k» i cnenuanbHocT 27.02.05 «Cucrembl U cpencTBa
JUCIIETYEPCKOTO YIIPABIICHUM», a TaKKe MOTPEOHOCTHIO aKTUBHOTO MCITOIb30BaHUS
npodecCUOHAIbHOW ~ JIGKCMKM ~ KaK  OCHOBBI  OBJIQJIEHUS  HWHOS3BIYHOMN
KOMMYHHMKAaTHUBHON KoMmIieTeHIuel. [Ipu cocraBiaenun paboueit TeTpaau B TCUCHUE
y4eOHOro Troja NPOBOJWIMCH TakuWe paboOThl, Kak MOA00p TEOPETUUECKOTO
Marepvajia B COOTBETCTBHHM C TNIpOrpaMMOM JHUCIUIUIMHBI, HCIIOJIb30BaHUE
KOMMYHHUKATHUBHBIX TPUEMOB O0YUCHIS, OPUEHTUPOBAHHBIX Ha MPO(EeCCHOHATHHYIO
TEMAaTHUKy, YYHUTHIBAOIMIMX HEOOXOAMMOCTh Pa3BUTHSA CICIHUPUICCKUX YMCHHM
PEUYEBOM Y MHTEJUIEKTYaJIbHOMN AEATEIIBHOCTH.

PaGouast TeTpaapr HampaBlieHa Ha TOBBIIMICHHE MOTHUBAIMHA OOYJArONTUXCS K
M3YYCHUIO TUCIUTIINHBI « MHOCTpaHHBIN S3BIK», PA3BUTHE TMOKOTO JOTHYECKOTO U
MIPOCTPAHCTBEHHOTO MBIIIICHUS OOYyJaronuxcs, pa3BUTHE MPOGeCcCHOHATBHBIX
KOMIIETCHIIMN YYalleUCs MOJIOAECHKHU.

B paGoueli Tetpamm conaepKarcs YNPaKHEHHUS JJII OCBOCHHUS OCHOBHBIX
IPUEMOB OBJIAJCHUSA AUCHUILUIMHONW s crenuainbHoctu 27.02.05 «Cucremsl u
CpEACTBa JTUCIIETUYCPCKOTO YIPABICHUS TI0 CIICTYIOIINM TEMaM:

N3mepurenbHbie TpuOOpbl

Pesuctopsl

DJIEKTPUUECKUE DJIEMEHTHI

Konnencartopsl

[TpoBOTHUKY ¥ H30JIATOPHI

KommyHnukanus. TenekoMMyHUKaNs

JInanu nepenay

Kabenu

Tenedhonus

AHTECHHEBI

Panaper

Pagnonmomexu

Jlexcuueckue yOpaXHEHUS TPENAINONaraloT TOCTPOEHHWE U YCBOCHHUE
oOy4arolmuMuUCs CBSI3ed MEXIy CHeuuPUYEeCKUMU s H3ydaeMoil 00JacTH

4
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NESATETPHOCTH TOHATHUSIMUA M CYXICHHSIMH, OTPOKEHHBIMU B TeKcTax. I[Ipm 3ToMm
NpuéMbI YCBOSHUS JISKCUKH HAMPaBJICHBI HA WHTETPAINIO U KOMITJICKCHOE Pa3BUTHE
JICKCUYECKUX HABBIKOB, PEUEBBIX YMEHHM, KOMIIETCHIIMH, CBS3aHHBIX C OTOOPOM,
00paboTKOM U MHTEpIIpeTanuei nHdopMaluu, NnpohecCHOHAIBHBIX 3HAHUH.

CucteMbl TUIOBBIX KIIFOUEBBIX BOMPOCOB, KOTOPBIE OTPAXKAIOT COJACpPIKAHUE
NpOOJIEMHBIX  CHUTYyallWif, BO3HHUKAIONMX B pealbHON MpodeccHoHATbHOM
TESTEIIBHOCTH.

PaGota ¢ Tekctom mis popmupoBanus HHGOPMAITMOHHON 0a3bl, TOCTATOYHON
mwigs  3¢G(GEeKTUBHOTO  BBIMOJIHEHHUS OOYUYaIOIUMUCS  3aJaHUil  MPOOJIEeMHOTO
Xapakrtepa.

Pabouas TeTpaab COAEpKUT MPAKTUKO-OPUECHTUPOBAHHBIC 3aJJaHUsI, KOTOpPbIE
HAIICJICHbI Ha COBEPIICHCTBOBAHWE KOMMYHHMKATHBHOW KOMIIETEHIIMU B JIEJIOBON U
BBIOpaHHOW MpodeccHoHaNbHON cepe, a TakKe Ha MOBTOPEHUE W 3aKpeIiCHUE
rpaMMaTHYeCKMX M  JICKCHYECKHMX CTPYKTyp, KOTOpble Hamboiee d9acTo
UCIIOJIB3YIOTCS B 1€JI0BOU U MPO(ECCUOHATIBHON peyHn.

Takum o0pa3oM, mnpeasaraemMoe TIOCOOME MOXKHO HCHOJIb30BaTh IS
UHIAUBUIYaIbHOH  pabOThl  CTYJEHTOB HAa 3aHATUSAX TMOJ PYKOBOJCTBOM
IperoaaBartess, a TakXKe JJI CaMOCTOSITENbHON paboThl 00y4JaroIuXCsl.
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Unit 1. Measuring instruments

I. Read the text and match the measuring instruments with their definitions.
Measuring instruments

A measuring instrument is a device to measure a physical quantity. In the
physical sciences, quality assurance, and engineering, measurement is the activity of
obtaining and comparing physical quantities of real-world objects and events.
Established standard objects and events are used as units, and the process of
measurement gives a number relating the item under study and the referenced unit
of measurement.

Measuring instruments, and formal test methods, which define the
instrument's use, are the means by which these relations of numbers are obtained.
All measuring instruments are subject to varying degrees of instrument error and
measurement uncertainty.

These instruments may range from simple objects such as rulers and
stopwatches to electron microscopes and particle accelerators. Virtual
instrumentation is widely used in the development of modern measuring
Instruments.

a)  The meter used for measuring the current is
known as the ammeter. The current is the flow of
electrons whose unit is ampere. The instrument
that measures the flows of current in ampere is
known as ampere meter or ammeter.

b) Ohmmeter is an electronic instrument,
which is widely used to check a complete circuit
or to measure the resistance of a circuit element.
Micro Ohmmeter, Mega Ohmmeter and Milli -
Ohmmeters are used to measure resistance in
different applications of electrical testing.

Micro Ohmmeter is a small portable
device, which is used to measure voltage, current
and test diodes. Mega Ohmmeter is used to
measure large resistance values. Milli Ohmmeter
Is used to measure low resistance at high accuracy
confirming the value of any electrical circuit.
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c) Voltmeter is a voltage meter. Which
measures the voltage between the two nodes.

The main principle of voltmeter is that it
must be connected in parallel in which we want to
measure the voltage. Parallel connection is used
because a voltmeter is constructed in such a way
that it has a very high value of resistance.

I1. Read the text and answer the questions.
Electrical Measuring Units and Instruments

Any instrument which measures electrical values is called a meter. An
ammeter measures the current in amperes. The unit is named after Andre Marie
Ampere, a French scientist. A voltmeter measures the voltage and the potential
difference in volts. The volt is named after Alessandro Volta, an Italian scientist.

The current in a conductor is determined by two things, the voltage across the
conductor. The unit by which resistance is measured is called the ohm. The
resistance in practice is measured with the ohmmeter, a wattmeter measures
electrical power in watts. Very delicate ammeters are often used for measuring very
small currents. Whenever an ammeter or voltmeter is connected to a circuit to
measure electric current or potential difference the ammeter must be connected in
series and the voltmeter in parallel.

1. What does an ammeter measure?

2. Was Andre m. ampere a French or Italian scientist?

3. How is the current in a conductor determined?

4.  What is the unit called by which resistance is measured?

5. Does a wattmeter measure electrical power?

6. How does an ammeter measure electric current?

I11. Find the English equivalents in the text:
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HaspiBaeTcs CUETUMKOM -

Ha3Ban B yecTh KOro-amoo -

Tok B IMPOBOJHHKC -

ConpoTuBIIeHHE TPOBOIHUKA -

DneKTpuiecKasi MOIIHOCTD -

Ouenn YYBCTBUTCIIbHBIC -

YacTo ucnosb3yrores -

N3MepATh DIEKTPUUECKUHN TOK -
[ToTeHuManbHas pa3HULA -

© oo N O~ wWdDE

Unit 2. Resistors
I.  Read the text, write out the highlighted words and translate them:

Resistor Basics

Resistors are electronic components which have a specific, never-changing
electrical resistance. The resistor's resistance limits the flow of electrons through a
circuit.

They are passive components, meaning they only consume power (and can't
generate it). Resistors are usually added to circuits where they complement active
components like microcontrollers and other integrated circuits. Commonly resistors
are used to limit current, divide voltages, and pull-up 1/0 lines.

Resistor units

The electrical resistance of a resistor is measured in ohms. The symbol for an
ohm is the Greek capital-omega: Q. The definition of 1Q is the resistance between
two points where 1 volt (1V) of applied potential energy will push 1 ampere (1A) of
current.

Schematic symbol

All resistors have two terminals, one connection on each end of the resistor.

When modeled on a schematic, a resistor will show up as one of these two symbols:

R1 R2

B
1kQ 47kQ
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The terminals of the resistor are each of the lines extending from the squiggle
(or rectangle). Those are what connect to the rest of the circuit.
5U The resistor circuit symbols are usually enhanced

1k

- T3]
+|C1 3
T Z o
10uF i
Tmr.r

with both a resistance value and a name. The value,
- displayed in ohms, is critical for both evaluating
7 and actually constructing the circuit. The name of
e o 3 the resistor is usually an R preceding a number.
2 _ . . . . .
= Each resistor in a circuit should have a unique
name/number. For example, here is a few resistors in
action on a 555-timer circuit.

I1. Translate the words:

Resistor -

electrical component -

electric current -

source of power -

limit the flow of electric current -
voltage division -

heat generation -

matching and loading circuits
control gain -

conductive material -

potential difference -

to balance out -

a trouble -
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to get open -
current-carrying
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capacity -

constant value -
fixed resistor -
variable resistor -

Match the questions and the answers.

. What is a resistor?

A.

In the USA, this is a zigzag line.

. What are the graphical symbols

of resistors?

B.

The value of a fixed resistor is
constant, while the value of a
variable resistor is varied.

. The international IEC symbol is

a rectangular shape.

. A resistor is a passive electrical

component.

. When does the temperature of a

resistor rise?

. The international IEC symbol is a

rectangular shape.

. When does a resistor get open?

It results in an open circuit.

. What does an open

resistor
results in?

There are fixed resistors and
variable resistors.

. How are resistors rated?

. When current passes through a

resister its temperature rises.

. What types of resistors are there?

A faulty

resistor should be
replaced.

. What is the difference between a

fixed resistor and a variable
resistor?

Resistors are rated in Ohms.

10.What should be done if a resistor

is faulty?

. A resistor gets open when the

temperature rises higher than a
maximum.

10
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IV. Complete the dialogue. Use the words from the box.

in series upgrading resistor circuit
problem code connect consumption

Sam: Hi!

Mike: Hi! Have you finished your bike?

Sam: Not yet. I’ve got a
Mike: Can | help you?

Sam: I’d like to four 1.9V LEDs . It makes 20mAmps DC.
What should | use?

Mike: Well... I think you’d better use 220 Ohm resistor. You can define it
according to the color : red-red-black-black-gold.

Sam: What about power ? How much it will be?

Mike: The power consumption of the whole will equal 240mW, and

the current will be 20mAmps.

Sam: Great! That’s what [ need. Thank you!
Mike: You are welcome. See you!

Sam: Bye.

Unit 3. Electric Cells
l. Read and translate the text.

Electric Cells

An electric cell is something that
provides electricity to different devices that are
not fed directly or easily by the supply of
electricity. It has two terminals. One is the
positive terminal and another one is the
negative terminal.

Cells can be connected in series, in parallel and in series-parallel. In order to
increase the current capacity cells should be connected in parallel. In order to increase
the voltage output cells should be connected in series. In case a battery has a large
current capacity and a large voltage output, its cells are connected in series-parallel.

When cells are connected in series the positive terminal of one cell is connected
to the negative terminal of the second cell, the positive terminal of the second cell —

11
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to the negative terminal of the third... and so on. When cells are connected in parallel
their negative terminals are connected together and their positive terminals are also
connected.

In case a cell has a trouble it stops operating or operates badly. This cell should
be substituted by another one.

Il.  Translate sentences from Russian into English.

1. DmemeHT nuTaHUS HCITOJIB3YCTCA OJIA ITPOU3BOJACTBA 3JI€KT‘pPI"I€CKOI>'I OHCPI'un. On
COCTOMUT U3 JJICKTPOJINTA U ABYX 3JICKTPOIOB.

2. SHGKTPOI[BI HCIIOJIB3YIOTCA KaK TCPpMUHAJIbI, OHU IIPUCOCAUHATIOT SJICMCHT ITHTAHUS
K ICIIN — TOK IIPOXOAUT UCPC3 TCPMHUHAJIBL, U JIAMIIOYKA 3aropacrTcs.

3. DJIEMEHTBI TTUTaHUS MOI'yT COCOUHATHCA IIOCIICOOBATCIIbHO, IIapaJlUICIIbHO U
IMOCJICAOBATCIIBHO-TIApAJICIIBHO.

4. UroObl yBENMWYUTHh CHJIY TOKA, OJIEMEHThl THUTAaHUS JOJDKHBI COEIMHATHCS
napasuiebHO.

5. UtoOBI YBCIIMYNUTL HAIPSKCHUC, OJJICMCHTBI IIMTAHHA OOJDKHBI COCOWHATHCA
IIOCJICAOBATCIILHO.
12
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1.  Answer the following questions.
1. What is a cell used for?

2. What does a cell consist of?

3. What is the function of the terminals?
4. In what way are cells connected in order to increase the voltage output?

o1

. In what way are cells connected in order to increase the current capacity?

o

In what way are the terminals of series cells connected?

7. In what case does a cell stop operating?

oo

. What -should be done in case it stops operating?

IV. Agree or disagree.

A bulb has two terminals.

The bulb has a spirally wound wire, filament, inside it.

Two thick wires at the ends support this filament.

An electric cell is connected to the terminals of the bulb.

Hence, electricity from it passes through the bulb.

The filament in the bulb glows and emits light. This is because the circuit is not

complete now.

Just under the plus sign, an electric cell has a cap. This is the negative terminal.

8. At the other end, just above the disc, there is a flat metallic disc with a minus sign
which is known as the positive terminal.

9. These positive and negative terminals of the cell are important because these can
be used to connect it to various devices.

10. To provide electricity to the device it is connected to this chemical that helps it.

o0k wWwNE

~

Unit 4. Capacitors

. Read the text and match the words with their Russian equivalents.
13
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Capacitors

A capacitor is an electrical device for storing quantities of electricity. The
general form of a capacitor is what of two parallel conducting plates. A capacitor is
a two-terminal, electrical component. Along with resistors and inductors, they are
one of the most fundamental passive components we use. You would have to look
very hard to find a circuit which didn't have a capacitor in it.

Such plates are of relatively large area, close together, and contain between
them a non-conducting medium called the dielectric common dielectric are air,
glass, oil and waxed paper.

To increase the capacitance of a capacitor the following changes can be made:
first, the area of the plates may be increased.

Second, the plates may be put closer together

Third, a more suitable dielectric may be inserted between the plates.

If the plates of a capacitor are small in area and far apart, the capacitance is
small. If the area is large and plates close together, the capacitance is large. The unit
of capacitance, the farad, named in honor of Michael Faraday scientist a capacitance
of 1 farad is very large and for practical purposes is not used.

The microfarad is more convenient. Capacitors in common use today are of
various kinds, sizes and shapes. Perhaps the most common is the so-called «paper
capacitor» used in radios and the ignition system of automobiles another type of
capacitor is the variable capacitor commonly used in tuning radios.

1. Capacitor a) KOJHMYECTBO

2. Capacitance b) mpubop; ycTpoicTBO

3. Device C) W3MCHYMBBIN

4. Quantity d) koHaeHcaTop

5. Plate e) BO3IyX

6. Air f) &mKoCTh; EMKOCTHOE CONTPOTUBJICHHE
7. Glass g) miIacTuHA

8. Waxed paper h) mens

9. Area 1) crekio

10. Purpose J) pa3nuyHbIiI

11. Various K) miomanp

12. Variable |) orHOCHTENBHBII

13. Relative M) mpomUTaHHAs BOCKOM Oymara

14
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I1. Translate the words:

Quantity - :
Contain - :
Conduct - ,
Measure - :
Differ - ,
Vary - ,
Insulate - :
Store - ,
Attract - :
Electric -

I11. There are all sorts of capacitor types out there, each with certain features
and drawbacks which make it better for some applications than others. Match
the certain features of capacitors with their definitions:

Size Each capacitor is rated for a maximum voltage that can
be dropped across it. Some capacitors might be rated
for 1.5V, others might be rated for 100V. Exceeding
the maximum voltage will usually result in destroying
the capacitor.

Leakage current Size both in terms of physical volume and capacitance.
It's not uncommon for a capacitor to be the largest
component in a circuit. They can also be very tiny.
More capacitance typically requires a larger capacitor.

Equivalent series Capacitors also can't be made to have an exact, precise
resistance (ESR) capacitance. Each cap will be rated for their nominal
capacitance, but, depending on the type, the exact value
might vary anywhere from £1% to £20% of the desired
value.

Maximum voltage Capacitors aren't perfect. Every cap is prone to leaking
some tiny amount of current through the dielectric,
from one terminal to the other. This tiny current loss
(usually nanoamps or less) is called leakage. Leakage
causes energy stored in the capacitor to slowly, but
surely drain away.

Tolerance The terminals of a capacitor aren't 100% conductive,

15
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producing heat and power loss.

they'll always have a tiny amount of resistance (usually
less than 0.01Q) to them. This resistance becomes a
problem when a lot of current runs through the cap,

IV. Find the correct variant. Circle it:
1. A capacitor is used

a) to supply voltage

b) to increase the voltage output

C) to store energy

2. The main parts of a capacitor are

a) insulators only

b) metal plates only

¢) metal plates and insulators between them

3. The function of insulators is

a) to store energy

b) to isolate the metal plates

C) to prevent a short between the metal plates

4. The capacity of a capacitor depends on
a) the size of the plates

b) the distance between the plates

¢) the material of the insulators

5. The capacity of a fixed capacitor
a) is constant
b) is varied

6. The plates of a variable capacitor
a) can be moved
b) cannot be moved

7. In order to charge a capacitor a voltage source is applied
a) to the metal plates
b) to the insulators

16
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8. The greater the distance between the plates
a) the greater the capacity of a capacitor
b) the less the capacity

9. Variable capacitors have
a) air insulators

b) paper insulators

C) ceramic insulators

10. Electrolyte capacitors have
a) a very low capacity
b) a very high capacity

11.In case a capacitor has a trouble
a) it operates
b) it stops operating

V. Answer the following questions:
. What is a capacitor used for?

CepmrokoBa Hanexxnia AHatonbeBHa

. What are the main parts of a capacitor?

. What does the capacity of a capacitor depend on?

1
2
3. What is the function of insulators?
4
5

. What is the difference between a fixed capacitor and a variable one?

(o]

. What should be done in order to change a capacitor?

7. What is the relation between the value of capacity and the distance of plates?

8. What type of insulators have variable capacitors?
9. What should be done in case a capacitor has a trouble?

Unit 5. Conductors and insulators

|I. Read and translate the text.

Conductors and Insulators
Conductors are materials having a low resistance so that current easily passes
through them. The lower the resistance of the material, the more current can pass
through it. Copper is widely used to produce wire conductors. Since copper wire

17
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conductors have a very low resistance a minimum voltage drop is produced in them.
Thus, all of the applied voltage can produce current in the load resistance.

Materials having a very high resistance are called insulators. Current passes
through insulators with great difficulty.

The most common insulators are air, paper, rubber, plastics. Currents of great
value must be applied to insulators in order to make them conduct.

Insulators have the two main functions:

1. to isolate conducting wires and thus to prevent a short between them and

2. to store electric charge when a voltage source is applied

I1. Fill in the blanks with the words and phrases:

A bare wire, poles, electrical engineering, insulation, opposition, to resist, similar,
turned off, air, cord, covers, glasses, leak off, rubber, socket, is transmitted.

1.A is a small insulated cable.

2. We need for a chemical experiment.

3. When the temperature rises to the passing current increases.
4, is a perfect insulator.

5. If the switch is the current does not flow.

6 IS a poor conductor electricity.

7. IS a wire not covered with insulated material.

8. We study :

9. If a wire is covered with it is called an insulated wire.
10. Any magnet has two :

11. Some liquids have properties.

12. Electricity by wires.

13. The train a great distance from Moscow to Sevastopol.

14. If there is no insulation the current can the conductor.

15. We shall consider the ability of insulators the current flow.

16. Copper wires connect electrical devices to the

[11. Fill in the table with following words.

Silver, rubber, diamond, gold, oil, copper, steel, sea water, glass, oil, dry wood

Five electrical conductors Five electrical insulators
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IVV. Complete the sentences from the box.

resistance, conductors, resistance, applied, increases, difficulty

1. Conductors have a low

2. Current passes through insulators with great
3. Metals are common

4. Carbon decreases its resistance when the temperature
5. Metals have a positive temperature coefficient of
6. To make insulators conduct, currents of great value must be

V. Correct the sentences using True or False
1. Insulators are materials having high resistance.
2. Current passes through conductors with great difficulty.
3. Copper and silver are common insulators.
4. Air, paper and plastics are common insulators.
5. Insulators are used to store electric charge and to prevent a short between
conducting wires.

Unit 6. Communication. Telecommunication.

I. Read the text and match the words with their Russian equivalents.
Communication. Telecommunication.

Communication is the process of exchanging information. People exchange
information using communication means. Communication has always some
purpose. Mass communication, for example, sends messages for masses of people.

The history of communication means is a long and interesting one.
Communication through electric media. At the beginning of the 19th century the
electric revolution made great progress. By 1832 (the telegraph had been invented.
Wires crossed the continents and cables were put under the Atlantic Ocean. Some
40 years later (in 1876) the telephone was patented.
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Messages began to be transmitted over electrical currents carried by wires.
“Early radio”. At the beginning of the 20th century it became possible to transmit
messages without wires. Messages were sent by wireless telegraph that is now
called “‘early radio”. But modern radio became possible only when a vacuum tube
had been invented (1906). Soon after the invention of tubes, radio receivers began to
be widely used in the world.

Telecommunication is the transmission of information by various types of
technologies over wire, radio, optical or other electromagnetic systems. It has its
origin in the desire of humans for communication over a distance greater than that
feasible with the human voice, but with a similar scale of expediency; thus, slow
systems (such as postal mail) are excluded from the field.

. area
. provide
. single

. remote

. transmit
. instantly
. receive

. outer

. deliver
10. data
11. access
12. involve

O© 00 ~NO O & WDN P

a. cHaOXkaThb

b. ynanéHHbI#, oTHanEHHBINR
C. JaHHBIE

d. TeppuTopus, miomaab
€. OJINH, €IMHCTBEHHBIN

f. moctaBATh, MepeaaBaTh
g. IpUHUMATD

h. HememeHHo, TOTYAC

|. BHEITHUH, HAPYKHBIH

J. mepenaBaTh

K. BoBiEeKkaTh

|. moctyn

I1. Read the transcription and write the words.

['ekses] [‘eario] ['beisis]
[enta'ternmoant] ['bro:dka:st] ['distsns]
[1n'volv] [telikamju:n1'kerfnz] [konva'serfn]
['tnstontli] [kamju:nr'kerfn] [ka'mju:nikert]
[kan'vs:t] ['derts] [dr'liva]

I11. Match the words with their definitions

1. telecommunications

2. point-to-multipoint
communication

a. the distribution of audio and video content to a
dispersed audience via radio, television, or other, often
digital transmission media.

b. information which is sent from a source to a
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3. point-to-point
communication

4. message

5. broadcast

receiver.

c. communication which is accomplished via a
specific and distinct type of multipoint connection,
providing multiple paths from a single location to
multiple locations.

d. a connection restricted to two endpoints.

e. the transmission of messages, over significant
distances.

I\VV. Match the words with the opposite meaning.
a. dissimilar

ease
conductor
difficult
large
short
certainly
to turn on
like

to break

©OoNo Ok wWwhRE

b. to close

c. to turn off

d. long
e. thick

f. to permit
g. insulator
h. difficulty

1. easy

V. Use the verbs in the appropriate form:

1. Telecommunications are devices and systems that | Transmit

electronic or optical signals across long

distances. Enable
2. Telecommunications people around the

world to contact one another, to access information

instantly, and to communicate from remote areas. Involve

3. Telecommunications usually a sender of

information and one or more recipients linked by a | Transmits

technology,

4. 1t also

news, data, information, and entertainment.
5. Telecommunications devices different types

such as a telephone system, that|Provide
information from one place to another.

the key medium for delivering | Convert
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of information, such as sound and video, into | Travel
electronic or optical signals.

6. Electronic signals typically along a
medium such as copper wire or are carried over the
air as radio waves.

V1. Fillin the blanks with the appropriate words.

1. Telecommunications are devices and systems that electronic or optical
signals across long distances. 2. Telecommunications usually involve a sender of
information and one or more linked by a technology. 3. The messages can
be from one sender to a single receiver or from one sender to many

4. Point-to-multipoint telecommunications the basis for commercial radio
and television programming. 5. Telecommunications devices different types
of information, such as sound and video, into electronic or optical signals. 6.
Telecommunications messages can be sent by of devices. 7. Electronic
signals typically along a medium such as copper wire or are over
the air as radio waves.

Unit 7. Transmission Lines

|I. Read and translate the text.
Transmission Lines

A transmission line is used for the transmission of electrical power from
generating substation to the various distribution units. It transmits the wave of
voltage and current from one end to another. The transmission line is made up of a
conductor having a uniform cross-section along the line. Air act as an insulating or
dielectric medium between the conductors.

For safety purpose, the distance
between the line and ground is much more.
The electrical tower is used for supporting
the conductors of the transmission line.
Tower are made up of steel for providing
high strength to the conductor. For
transmitting high voltage, over long
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distance high voltage direct current is used in the transmission line.

Parameters of transmission line

The performance of transmission line depends on the parameters of the line.
The transmission line has mainly four parameters, resistance, inductance,
capacitance and shunt conductance. These parameters are uniformly distributed
along the line. Hence, it is also called the distributed parameter of the transmission

line.

Tranmission Line Model
Z=R+jwL Y=G+jwC

The inductance and resistance form series impedance whereas the capacitance
and conductance form the shunt admittance.

I1. Match some critical parameters of transmission line with their definitions.

1. Line inductance

A. Air act as a dielectric medium between the
conductors. When the alternating voltage applies in a
conductor, some current flow in the dielectric medium
because of dielectric imperfections. Such current is called
leakage current. Leakage current depends on the
atmospheric condition and pollution like moisture and
surface deposits.

2. Line capacitance

B. In the transmission lines, air acts as a dielectric
medium. This dielectric medium constitutes the capacitor
between the conductors, which store the electrical energy,
or increase the capacitance of the line. The capacitance of
the conductor is defined as the present of charge per unit
of potential difference.

3. Shunt conductance

C.  The current flow in the transmission line induces
the magnetic flux. When the current in the transmission
line changes, the magnetic flux also varies due to which
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emf induces in the circuit. The magnitude of inducing
emf depends on the rate of change of flux. Emf produces
in the transmission line resist the flow of current in the
conductor, and this parameter is known as the inductance

of the line.

I11. Read the transcription and write the words.

[link] ['reinds] ['avts]
['mesid3] ['pornt] [pro'vard]
[ri'si:v] [rr'spront] [ri'movt]
[traenz'mit] ['smgl] ['sendo]
[maltpoint] [ward[ [va'rarati]

V. Match the words with their Russian equivalents.

10.indoor (outdoor) aerial

[HT1Ha

11.conducting surface

1. to conduct A. BHYTpeHHss (BHEIIHSSI) aHTEHHA
2. to differ B. mpoBox; xopx
3. to insulate C. BecTH, MPOBOAMTH
4. to support D. wuzonupoBath, NpeIOXPaAHATH
5. to include E. pasnuyars, oTIMYATH
6. area F. mopnepxuBaTh
7. bus G. 3akiodaTh B cebe, coaepkaTh
8. cord H. mpoBomsiasi moOBEpXHOCTH
9. difference frequence |. TuIomank, paioH, 00JIacTh

J.

K.

Pa3HOCTHAA 4aCTOTa

V. Translate the sentences from Russian into English.

1. Cucrema BacTH B3aHMOCBS3b QJICKTPUICCKHX CTaHHI/Iﬁ Ha BBICOKOBOJBTHBIX

JIMHUM DJIEKTPOIIEPEaAUH.
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2. B nactosiee BpeMs 3E€KTPOIHEPTHUS MEPEAAETCA Ha OOJBIINE PACCTOSTHUS U
JUTMHBI, MOIIIHOCTU CUTHAJIa B IMHUU BapbUpPYETCs OT paiiloHa K pailoHy.

3. IIpoBoga cucTeMbl Ha3bIBaCTCs JIMHUU AJIEKTPONepeauu, B Ciydyae, eClid OH He
MMEET MapaJiieIbHbIC BETKHU.

4. B coorBercTBUM ¢ HX (QYHKUUASIMH, JHHUA BJIEKTponepenady U CETH
MOAPA3AEIAIOTCS HA MAaruCTPAJIbHBIX U PACIIPEICINUTEIbHBIX JIMHUM.

5. Ilepegaua cTpoku ciykaT JJs  BbJJQYM  MOIIHOCTH  CTaHIMU [0
pacupeaeanuTeNbHbIX LIEHTPOB.

6. BOBI[yuIHBI@ JIMHUU BKJIIOYAIOT B CCOS JIMHUM IIPOBOJHHUKOB U IUJBJICKTPHUKOB,
KOTOPLBIC ITIOAKIIFOYCHBI K OIIOPaM.

Unit 8. Cables

I. Read and translate the text.

Cables
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A cable that transmits information signals between geographically separated
points. The heart of a communications cable is the transmission medium, which may
be optical fibers, coaxial conductors, or twisted
wire pairs. A mechanical structure protects the
heart of the cable against handling forces and
the external environment. The structure of a
cable depends on the application.
Optical communications cables are used
in both terrestrial and undersea systems. /

Optical communications cables for terrestrial  sured Red8S | Mining

use may be installed aerially, by direct burial, /
or in protective ducts. The terrestrial cable : / /
requires only enough longitudinal strength to

support its own weight over relatively short pole-to-pole spans, or to allow installers
to pull the cable into ducts or lay it in a trench. For the undersea cable, the high-
strength steel strand allows it to be laid and recovered in ocean depths up to 4.5 mi
(7315 m).

Optical communications cables are often used to carry input and output data
to computers, or to carry such data from one computer to another. Then they are
generally referred to as optical data links or local-area networks. The links are
generally short enough that intermediate regeneration of the signals is not needed.

Signals in these cables are carried by light pulses which are guided down the
optical fiber. In most applications, two fibers make up a complete two-way signal
channel. Optical cable systems are usually digital.

Coaxial communication systems evolved tinned
before optical systems. Most of these systems are ¥ vl
analog in nature. Signals are represented by the ] P4
amplitude of a wave representing the signal to be
transmitted. In a multichannel system, each voice,
data, or picture signal occupies its unique portion of a
broadband signal which is carried on a shared coaxial
conductor or “pipe.”

d ( HYA) Self-supprt ( HYAC)

/%

Jelly filled ( HYAT) Overhead  Amour ed ( HYA22,23,53)

tinned copper

1. Use the words in the appropriate form.

1. A cable that information signals between | Transmit
geographically separated points.
2. A mechanical structure the heart of the | Protects
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cable against handling forces and the external

environment. Depend
3. The structure of a cable on the application. | Use
4. Optical communications cables in both
terrestrial and undersea systems. Require
5. The terrestrial cable only enough

longitudinal strength to support its own weight over
relatively short pole-to-pole spans.

6. For the undersea cable, the high-strength steel strand | Allow

it to be laid and recovered in ocean depths

up to 4.5 mi (7315 m). Be
7.Then they _ generally referred to as optical

data links or local-area networks. Link
8. The are generally short enough that

intermediate regeneration of the signals is not | Carry
needed.

9. Signals in these cables by light pulses
which are guided down the optical fiber.

1. Translate sentences from Russian into English:

1. KabGenps mepemaer wuHGOPMAIMOHHBIE CHUTHAIBI MEXAy Teorpadudecku
Pa3HECEHHBIMU TOYKAMHU.

2. MexaHnueckass KOHCTPYKITHS 3alllAIIAeT Cep/ILeBUHY KaOels OT BO3AeHCTBUI
CUJI ¥ BHeIIHeH cpenbl. CTpyKTypa Kabels 3aBUCHT OT 00JIaCTH IIPUMEHCHHS.

3. KabGenu onTuyeckoil CBSI3M MCHOJB3YIOTCS KaKk B HAa3eMHBIX, TaKk M B
MOJIBOJHBIX CHUCTEMAaX.
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4. Kabenmn omnruyeckol CBSI3U A1 Ha3€MHOTI'O0 HCIIOJIB30BaHHUA MOTYT OBITH
ITPOJIOKCHEBI 110 BO3AYXY WJIH B 3allTUTHLHIX KaHAJIAX.

S. Kabenu onTuyeckod CBSI3M 4acTO MCHOJIB3YIOTCS ISl MEpeJayd BXOIHBIX H
BBIXOJHBIX JAaHHBIX HAa KOMIIBIOTEPBI WM JUISA MEpeNayd TaKUuX AAHHBIX C OJHOIO
KOMITBIOTEPA HA JPYIOM.

6. CursHanbel B 3THUX KaOelsix nepeaaroTCsa CBECTOBBIMU HUMITYJIbCaMHU, KOTOPBIC
IMpOXOo AT I10 OIITHYCCKOMY BOJIOKHY.

IV. Write down the distinctive features between a cable, a wire and a cord.

A cable is a single core or several insulated conductors that are covered with a
metal or non-metallic sheath, in addition, there may be protective covers (steel or
aluminum tapes or wire).

Cords are always flat conductors (most often used in electrical wiring), that's
why they differ from wires; the cable may have reinforced protective covers, and the
wire or cord may include light covers;

A wire is a single core or several conductors that are insulated, twisted and
coated with a non-metallic sheath. The shell can be replaced with light protective
covers (braid from yarn, fiberglass).

Cord - two or three flexible parallel conductors in isolation, which are
enclosed in a non-metallic sheath, which can be replaced by light protective covers.

Only the cable can be enclosed in a metal sheath (lead, aluminum)

All conductors are operated for the purpose of transporting electrical energy
with certain characteristics from point A to point B under specified operating
conditions.
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V. Match some structural elements of a cable with their definitions.

1.

Insulation A. conducting electric current with the minimum
possible losses in the form of heating (requirements
- high conductivity, low cost, corrosion resistance,
flexibility without breaks)

Conductive core B.creating a barrier to electrical energy by providing
the greatest resistance (requirements - playing the
role of a dielectric in the widest temperature range
possible, flexibility, adaptability)

Screen C.leveling of external electromagnetic interference
(requirements - ease of manufacture, 100%

coverage during bending)

Shell D.additional insulation reducing the probability of
breakdown

E. performance of protective functions (counteraction

. Belt insulation to mechanical loads, atmospheric factors, ensuring

tightness)

. Protective cover F. functions similar to the shell, but in more severe

operating conditions

Unit 9. Telephony
Read and translate the text.

Telephony
29
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Telephony is the field of technology s
involving the development, application, and =
deployment of telecommunication services for |
the purpose of electronic transmission of voice,
fax, or data, between distant parties. The @
history of telephony is intimately linked to the
invention and development of the telephone.

Telephony is commonly referred to as ‘
the construction or operation of telephones and telephonic systems and as a system
of telecommunications in which telephonic equipment is employed in the
transmission of speech or other sound between points, with or without the use of
wires.

The term is also used frequently to refer to computer hardware, software, and
computer network systems, that perform functions traditionally performed by
telephone equipment. In this context the technology is specifically referred to as
Internet telephony, or voice over Internet Protocol.

I1. Electronics deals with various specific notions and concepts. Some basic
words are given below. Match the words with their definitions.

1. Engineering A. the radiation of waves by transmitting stations,
their propagation through space, and reception by
receiving stations

2. A transistor B. sending information from one point to another
3. Feedback C. the activity of designing machines and devices
4. A vacuum tube D. a piece of electronic equipment that increases the

strength of sounds

5. Communication E. a device with three or more electrodes that controls
the flow of electricity inside a piece of electronic
equipment

6. Radio F. a closed glass tube without air inside used for

controlling current
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7. An amplifier G. the high loud noise that electrical equipment makes
when part of the sound it sends out goes back into it

1. True or False.
1. Mobile phones, or cellular phones, are devices that enable Communication to
some types of telephones while moving over a wide area called the coverage area.

2. The term ‘cellular’ comes from the fact the phone calls are made through base
stations, communication towers or antennas, which divide the coverage area into
cells.

3. This capability of mobile phones is called roaming.
4. The phone is said to be in of range when it cannot communicate with a base
station.

5.  First Generation phones started in the 1980s when Motorola introduced the
first hand-held phones.
6. In the 1990s, 2G mobiles introduced digital transmission methods that
converted voice into binary information, increasing the number of channels, the
speed of transmission between the phone and the base station enabling a reduction
in size.

7. 3G phones offer a high-speed data transfer capability. Some of these phones
are called smart phones and combine PDA capabilities with the usual functions of
a digital phone.
8. New standards are being developed that will open the way to new 4G phones
with an emphasis on multimedia, real-time television and radio.

IVV. Match the topics 1 - 8 to the texts A - G. Use each number once only. The
task is one topic extra.

. Not for children

. Benefits for poor countries
. lllegal and unsafe

. Small size has a great role
. One is not enough

. It is better to text

. Weighing lighter

. Enjoy a lot of functions

O NO Ol & WDN B
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A. A mobile phone (also known as a cell phone) is a device that can make and
receive telephone calls while moving around. It does so by connecting to a cellular
network provided by a mobile phone operator, allowing access to the public
telephone network. In addition to telephony, modern mobile phones also support a
wide variety of other services such as text messaging, MMS, e-mail, Internet access,
Bluetooth, business applications, gaming and photography.

B. The first hand-held mobile phone was demonstrated by Dr Martin Cooper of
Motorola in 1973, using a handset weighing around 1 kg. In 1983, the first
commercial cell phone was released. In the twenty years from 1990 to 2010,
worldwide mobile phone subscriptions grew from 12.4 million to over 4.6 billion. It
got to the developing countries and reached the poorest citizens. The devices
themselves have also become smaller and much lighter.

C. The most commonly used data application on mobile phones is SMS text
messaging. The first SMS text message was sent from a computer to a mobile phone
in 1992 in the UK, while the first per- son-to-person SMS from phone to phone was
sent in Finland in 1993.The first mobile news service, delivered via SMS, was
launched in Finland in 2000. Mobile news services are expanding with many
organizations providing ‘on-demand’ news services by SMS.

D. Mobile phones need a small microchip called a Subscriber Identity Module, or
SIM card, to function. The SIM card is approximately the size of a small postage
stamp and is usually placed underneath the battery in the rear of the unit. The SIM
card does not only store data like telephone numbers but also allows users to change
phones by simply removing the SIM card from one mobile phone and inserting it
into another mobile phone or broadband telephony device.

E. Mobile phones are used for keeping in touch with family members, conducting
business, and having access to a telephone in an emergency. Some people carry
more than one cell phone for different purposes, such as for business and personal
use. Multiple SIM cards may also be used to take advantage of the benefits of
different calling plans — a particular plan might provide cheaper local calls, long-
distance calls, international calls, or roaming.

F. Mobile phones have spread more quickly than any other technology and can
improve the life of the poorest people in developing countries. They provide access
to information in places where landlines or the Internet are not available. In Africa,
people travel from village to village to let friends and relatives know about
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weddings and births. They need not do this if the villages are within coverage.
Mobile phones are recharged using a solar panel or motorcycle battery.

G. Mobile phone use while driving is common but dangerous, as it increases the risk
of accident. Many countries prohibit it. Some schools also limit or restrict the use of
mobile phones because cell phones are used for cheating on tests, harassment and
bullying, causing threats to the school’s security. Many mobile phones are banned in
school locker room facilities, public restrooms and swimming pools due to the built-
In cameras that most phones now have.

V. Electronics deals with various specific notions and concepts. Some basic
words are given below. Match them up with the definitions on the right.

1) Charge

2) Current

3) Electromagnetic wave
4) Induction

5) Voltage

6) Wavelength

7) Frequency

8) Oscillate

9) Refraction

10) Reflection

11) Diffraction

A. The production of electrical or magnetic forces in
an object by other electrical or magnetic forces near it.
B. The amount of electricity that something holds or
carries.

C. The distance that the wave moves during the time it
takes for one complete cycle of vibration.

D. The process by which waves change when they
pass over an object or through a narrow space.

E. The flow of electricity.

F. To change frequently in size, strength, or direction
between limits.

G. A wave comprising both electrical and magnetic
components, which are in phase, have the same
frequency and located at right angles to one another.
H. The number of cycles per second.

I. The process of throwing something (e.g., an image,
sound) back.

J. The amount of energy per charge between two
points measured in volts.

K. The process of changing the direction of light when
it hits a surface.

Unit 10. Aerials

I. Read and translate the text.
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Aerials

An antenna (or aerial) is an electrical device that converts electric power
into radio waves, and vice versa. It is usually used with a radio transmitter or
radio receiver. In transmission, a radio transmitter supplies an electric current
oscillating at radio frequency (i.e. a high frequency alternating current (AC)) to
the antenna's terminals, and the antenna radiates the energy from the current as
electromagnetic waves (radio waves). In reception, an antenna intercepts some of
the power of an electromagnetic wave in

order to produce a tiny voltage at its Radio antenna

terminals, which is applied to a receiver to /:,:,iii\\‘\\

be amplified. L [ [ ecnrmaume
Antennas are essential components ‘\‘::;1_—:12’,/ iy

of all equipment that uses radio. They are to osclate at e

used in systems such as radio } ekl

broadcasting, broadcast television, two- = xg l _] the amplifer

way radio, communications receivers, =SV g G o

“\sound waves Y,

radar, cell phones, and satellite
communications, as well as other devices such as garage door openers, wireless
microphones, Bluetooth-enabled devices, wireless computer networks, baby
monitors, and RFID tags on merchandise.

Typically an antenna consists of an arrangement of metallic conductors
(elements), electrically connected (often through a transmission line) to the
receiver or transmitter. An oscillating current of electrons forced through the
antenna by a transmitter will create an oscillating magnetic field around the
antenna elements, while the charge of the electrons also creates an oscillating
electric field along the elements. These time-varying fields radiate away from the
antenna into space as a moving transverse electromagnetic field wave.
Conversely, during reception, the oscillating electric and magnetic fields of an
incoming radio wave exert force on the electrons in the antenna elements,
causing them to move back and forth, creating oscillating currents in the antenna.

Antennas can be designed to transmit and receive radio waves in all
horizontal directions equally (omnidirectional antennas), or preferentially in a
particular direction (directional or high gain antennas). In the latter case, an
antenna may also include additional elements or surfaces with no electrical
connection to the transmitter or receiver, such as parasitic elements, parabolic
reflectors or horns, which serve to direct the radio waves into a beam or other
desired radiation pattern.

The first antennas were built in 1888 by German physicist Heinrich Hertz

in his pioneering experiments to prove the existence of electromagnetic waves
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predicted by the theory of James Clerk Maxwell. Hertz placed dipole antennas at
the focal point of parabolic reflectors for both transmitting and receiving.

I1. The following sentences define some important words related to antennas.
What are they?

1. The magnitude of change in the oscillating variable with each oscillation within
an oscillating system.

A pulse B peak C amplitude
2. A substance that allows heat or electricity to pass through it.

A insulator B conductor  C capacitor
3. An electromagnetic wave that radio signals can be sent on.

A microwave B radio wave C infrared radiation
4. An electrical device, which converts electric power into radio waves, and vice
versa.

A antenna (aerial) B transformer C amplifier
5. A periodic current whose average value over a period is zero.

A direct current B oscillating current  C alternating current
6. A piece of electronic equipment used for generating and amplifying a radio-
frequency carrier, modulating the carrier with information and feeding it to an aerial
for transmission.

A transmitter B transducer C generator
7. The process of varying one or more properties of a high-frequency periodic
waveform, called the carrier signal, with respect to a modulating signal.

A variation B modulation C demodulation
8. An electronic device that receives radio waves and converts the information
carried by them to a usable form.

A receiver B resistor C regulator
9. The process of extracting the original information-bearing signal from a
modulated carrier wave.

A reception B recovery C demodulation
10. A device comprising both a transmitter and a receiver, which are combined and
share common circuitry or a single housing.

A modem B transceiver C converter

I11. Read the extract about the etymology of radio and use the words in the
box to complete the text.

to radiate, networking, transceiver, transmission, broadcasts,
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mobile communication

Referring to antenna etymology, the prefix “aerial” in the sense of wireless
1).....was first used in the term “radio-conductor”. This word was coined by
Edouard Branly, the French physicist, in 1897. It is based on the verb 2).....(in
Latin “radius” means ‘“spoke of a wheel, beam of light, ray”.

The United States Navy adopted the word “radio” in 1912 to distinguish it
from several other wireless 3)..... technologies in use at that time.

The term had become common by the time of the first commercial 4) ....in
the United States in the 1920s. (The noun “broadcasting” itself comes from the area
of agriculture where it means “scattering seeds widely”.)

Later, the term was introduced to other languages in Europe and Asia. In
recent years, the term “wireless” has gained renewed popularity due to the rapid
growth of short-range computer 5)...., e.g. Wireless Local Area Network (WLAN),
Wi-Fi and Bluetooth, as well as 6) ...... telephony such as GSM and UMTS.

Today, the term “radio” often refers to the actual 7).....device or chip,
whereas “wireless” matches the system and/or method used for radio
communication.

IVV. Match the words and translations.

1. application A. 3ByKOBas 4acToTa

2. audio-frequency B. pamuonepenarorue 1
paIUONPUEMHBIEC YCTPOMCTBA

3. amplifier C. pamuoTexHUKa

4. achievement D. npuemHuK

5. radio-engineering E. mnpumeneHue

6. radio transmitting and radio| F. wucnosab3oBath

receiving devices AJICKTPOMATrHUTHBIC BOJTHBI

7. to employ electromagnetic waves G. BBICOKOYACTOTHBIN FeHEPATOP

8. receiver H. mnepematamk

9. transmitter |.  mocTmkeHue

10. high-frequency oscillator J.  ycunurenn

11. transmitting station K. npuemHas cTaHIus

12. receiving station L. mnepenaromias cTaHIus

V. True or False
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1. Anantenna (or aerial) is an electrical device, which converts electrical
currents into radio waves, and vice versa.
2. It is usually wused with aradio
transmitter or radio receiver.

3. In reception, an antenna intercepts some
of the power of an electromagnetic wave
in order to produce a tiny voltage at its
terminals that is applied to a receiver to
be amplified.

4. An antenna can’t be used for both  transmitting and
receiving.

5. Once generated, electromagnetic waves either travel without space directly, or
have their path altered by reflection, refraction or diffraction.

6. The intensity of the waves diminishes due to geometric dispersion (the inverse-
square law); some energy may also be absorbed by the intervening medium in
some cases.

7. Noise won’t generally alter the desired signal; this electromagnetic
interference comes from natural sources, as well as from artificial sources such
as other transmitters and accidental radiators.

8. Noise is also produced at every step due to the inherent properties of the
devices used.

Unit 11. Radars
I. Read and translate the words.

Radar
The word “radar” means Radio Determination and Ranging. Radar equipment
is capable of determining by radio echoes the presence of objects, their direction,
range and recognizing their character. Radar detects objects at a distance by
reflecting radio waves off them. The delay caused by the echo measures he distance.
The direction of the beam determines the direction of the reflection. The
polarization and frequency of the return can sense the type of surface.
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There are several types of radar sets, all of them consisting of six essential
components, namely: a transmitter, a receiver, an antenna system, an indicator, a
timer and, of course, a power supply.

A radar set detects by sending out short powerful pulses of ultra-high
frequency radio wave energy from a high power transmitter. The directional antenna
takes this energy from the transmitter and radiates it in a beam (similar to that of a
searchlight). As the transmitted energy strikes an object, a portion of it is reflected
back. The receiver picks up the returning echo through its antenna and translates it
into visual readable signals on a fluorescent screen. The appearance of these signals
show the presence of an object within the field of view of radar.

Navigational radars scan a wide area two to four times per minute. They use
very short waves that reflect from earth and stone. They are common on ships and
long-distance aircraft. General-purpose radars generally use navigational radar
frequencies, but modulate and polarize the pulse so he receiver can determine the
type of surface of the reflector. Search radars scan a wide area with pulses of short
radio waves and sometimes use the Doppler effect to separate moving vehicles from
clutter. Weather radars can even measure wind speed.

Il1. Master the following words.

To impress BHEJIPATH, TI€YaTATh

to disturb 0ECIIOKOUTD, CO3/1aBaTh IOMEXHU
hum T'yACHHE, Ty

hiss IIATICHHUE

whistle CBUCT

statics aTMOC(EPHBIC TTOMEXH

steady YCTOWYUBBIN, TIOCTOSHHBIN
poor cia0bIi, OCTHBIN

therefore MI0ATOMY, CJICJIOBATEIIBHO

I11.  Answer the questions.

1. What is the basic principle of radar?

2. What is radar as a system of communication used for?
3. What function does a movable aerial perform?
4. What device was the radar technique extended to?
5
6
7

How is modulation defined?
What is the meaning of the abbreviation "radar"?
What kind of waves does radar employ?
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1VV. Match the words with their definitions.

1) propagate a) apparatus for receiving signals

2) transmitter b) create something new

3) radar C) a piece of equipment which emits

4) receiver radio waves d) electronic impulse in radio, TV, etc.
5) source e) a system that uses radio waves to

6) frequency ) number of repetitions in a given time
7) invent detect objects g) spread more widely

8) signal h) place from which something comes

IV. Say if the following statements are true or false. Correct the false ones.

Radar is a system that uses radio waves for detecting and mapping objects.

A transmitter emits radio waves which are reflected by the target and detected
by a receiver in the different location as the transmitter.
The term RADAR was coined in 1947,

A radar system emits powerful pulses of radio waves and listens for
any echoes.
By analyzing the received signal, the reflector can be located and sometimes
identified.

Although radio waves can be easily generated at any desired strength, the
amplitude of the signal returned is usually very large.
Radio waves can’t propagate through clouds, fog, or smoke.

IVV. Translate from Russian into English

1.

PaI[I/IOBOJ'IHBI, HCITYCKACMBIC TICPCAATUMKOM, OTpaXaroTCiaA LOCJILBIO U

0OHapPYKUBAIOTCSI MPUEMHUKOM.

2.

Bo3sBpataemplii painocuraail 00bIYHO OYE€HB CIIal.
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3. Pamap wucnonp3dyercs B METEOPOJIOTUH, JAOPOXKHOW TMONULIMEH IS
ONpENEICHUs] CKOPOCTH [JBHJKEHHsS TPAHCIOPTa, B aBHALlMM, a TaKxKe
BOOPY>KCHHBIMH CHJIAMU.

4. AHanM3Upysl OTPaKEHHBII CUTHAJ, MOYKHO OINPEAEIUTh MECTOHAXO0KICHUE
OTpaKaTesl.

5. Papnocurnaiel MOryT OBITh JIETKO OOHAPYKEHBI U YCUIIEHBI BO MHOTO Pa3.

Unit 12. Radio interference
I. Read and translate the text.
Radio interference

Most new radio systems are digital, including Digital TV, satellite radio, and
Digital Audio Broadcasting. The oldest form of digital broadcast was spark gap
telegraphy, used by pioneers such as Marconi. By pressing the key, the operator
could send messages in Morse code by energizing a rotating commutating spark
gap. The rotating commutator produced a tone in the receiver, where a simple spark
gap would produce a hiss, indistinguishable from static. Spark-gap transmitters are
now illegal, because their

mmWave BS Conventional BS

transmissions span several ".ﬁ_}
hundred megahertz. This is Wik bkt
very wasteful of both radio Hodng

The next advance
was continuous o cen
wave telegraphy, or CW (Continuous Wave) in which a pure radio frequency
produced by a vacuum tube electronic oscillator was switched on and off by a key.

A receiver with a local oscillator would "heterodyne™ with the pure radio frequency,
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creating a whistle-like audio tone. CW uses less than 100 Hz of bandwidth. CW is
still used, these days primarily by amateur radio operators (hams). Strictly, on-off
keying of a carrier should be known as "Interrupted Continuous Wavey», ICW, or
on-off keying (OOK).

Radio teletype equipment usually operates on short-wave (HF) and is much
loved by the military because they create written information without a skilled
operator. They send a bit as one of two tones using frequency-shift keying. Groups
of five or seven bits become a character printed by a printer. From about 1925 to
1975, radio teletype was how most commercial messages were sent to less
developed countries. These are still used by the military and weather services.

Aircraft use a 1200-Baud radio teletype service over VHF to send their ID,
altitude and position, and get gate and connecting-flight data. Microwave dishes on
satellites, telephone exchanges and TV stations usually use quadrature amplitude
modulation (QAM). QAM sends data by changing both the phase and the amplitude
of the radio signal. Engineers like QAM because it packs the most bits into a radio
signal when given an exclusive (non-shared) fixed narrowband frequency range.
Usually the bits are sent in "frames"” that repeat. A special bit pattern is used to
locate the beginning of a frame.

I1. Fill in the gaps, choose the right words.

1. Radio occupies one of the leading places among the greatest achievements of
modern

a) currents;

b) receiver;

C) engineering.

2. The energy is radiated into space from the by the antenna.
a) receiver,;

b) transmitter;

c¢) amplifier.

3.To means to make bigger or enlarge.
a) amplify;

b) transmit;

c) radiate.

4. A transmitting antenna radio waves.
a) receives;
b) reaches;
41



CepukoBa HOnus BnagumupoBHa CepmrokoBa Hanexxnia AHatonbeBHa

c) radiates.

5. Our scientists have great in the field of radio and television.
a) achievements;

b) currents;

c) oscillations.

6. Radio finds awide __in many spheres of our life.
a) application;

b) achievement;

c) transmission.

7. Any radio receiver has five fundamental
a) transmitters;

b) components;

¢) oscillators.

8. Broadcast stations often use two or more
a) currents;
b) antennas;
c) electrons.

I11. Are the following statements true or false? If they are false, explain why.

1. The transmission of signals by radio is feasible only through wires.

2. To carry information one of the features of radio waves is systematically changed
or modulated.

3. The number of components the radio system contains is different depending on
the communication purpose.

42



CepukoBa HOnus BnagumupoBHa CepmrokoBa Hanexxnia AHatonbeBHa

4. The transmitter sends signals without any processing.

5. Radio broadcasting is performed by two methods known as amplitude modulation
and frequency modulation.

6. An aerial is an electronic device that is used for transmitting signals.

7. The major function of a receiver is to select a wanted radio signal and demodulate
it into a usable form.

8. At present radio does not play any significant role since the technology is
outdated.

IVV. Match topics 1 to 8 to texts A to G. Use each number only once. The task is
one topic extra.

. Radio system components.

. Types of modulation.

. Radio and its purpose.

. Radio applications.

. An antenna and its importance.

. A transmitter and the principles of its operation.
. Wireless communications systems.

. The function of a receiver.

0O NOoO Ok WN B

A. Radio is the transmission of signals through free space by electromagnetic
radiation of a frequency significantly below that of visible light, in the radio
frequency range from 30 kHz to 300 GHz. These waves are known as radio waves.

Electromagnetic radiation travels by means of oscillating electromagnetic fields that
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pass through the air and the vacuum of space. Information is carried by
systematically changing (modulating) a particular property of the radiated waves,
such as their amplitude, frequency, phase or pulse width.

B. Radio systems used for communication include the following elements: a
transmitter, an antenna, a receiver. A wide range of techniques can be applied for
Implementing each process, their use depending on the communications purpose.

C. A transmitter is one of the key components of the system. The transmitter
contains a source of electrical energy producing alternating current of a required
frequency and a system for modulating some property of the produced energy to
Impress a signal on it. This modulation might be as simple as turning the energy on
and off, or altering more subtle properties such as amplitude, frequency, phase or
combinations of these properties.

D. Radio uses two basic modulation techniques: amplitude modulation and
frequency modulation. Amplitude modulation of a carrier wave works by varying
the strength of the transmitted signal in proportion to the information being sent. For
example, changes in the signal strength can be used to specify the sounds
reproduced by a speaker or the light intensity of television pixels.

E. An antenna (or aerial) is an electric device, which converts electric current into
radio waves, and vice versa. It is usually used with both a transmitter and receiver.
In transmission, a radio transmitter applies an oscillating radio frequency current to
the antenna terminals, and the 64 antenna radiates this energy as electromagnetic
waves. In reception, an antenna intercepts some of the electromagnetic wave power
to generate a tiny voltage at its terminals that is applied to a receiver for amplifying.

F. A radio receiver picks up its input from an antenna, uses electronic filters to
separate a required radio signal from all other signals captured by this antenna.
Then, it amplifies the signal to a level suitable for further processing. Finally, the
receiver converts the signal through demodulation and decoding into a form usable
for the consumer, namely sound, pictures, digital data, measurement values,
navigational position, etc.

G. Early radio systems relied entirely on the energy collected by an antenna to
produce signals. Radio became more effective after the invention of the vacuum
tube and later the transistor that allowed amplifying weak signals. The first uses of

radio were maritime intended for sending telegraphic messages using Morse code
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between ships and land. Nowadays radio takes various forms, including wireless
networks and mobile communications, as well as radio broadcasting. Radio plays a

significant role in the modern world due to a great number of its applications
ranging from walkie-talkie children’s toys to controlling space vehicles.
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