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IpeaucaoBue

Hacrosimee ydeOHOe mocoOue SIBISETCS NPOAOIKEHHUEM K U3JIaHUIO
«Radiophysics and Electronicsy w mnpeana3sHadyeHO IS HCIIOJIB30BaHHS Ha
3aHATHSIX €O  crydeHTamu 2 kypca HWHeruryra ¢usuku  Kazanckoro
(ITpuBomkckoro) deaepaaIbHOIO0 YHUBEPCUTETA, 00YUAIOIIMXCS 110 HANPaBICHUIO
03.03.03 «Pagnoduszuka.

Llenpt0o HacTOSIIEr0 TOCOOMS ABISETCS pa3BUTUE, YIIYOJIIGHHE W
paclIupeHrue HABBIKOB SKCTEHCHUBHOTO YTEHUS MO CHEHHUAIbHOCTH U yMEHUS
UCIIOJIb30BaTh YCTHYIO PeYb B MPOLIECCE OCBOCHUS JIEKCUKO-TPAMMATUYECKUX TEM
npu OOYYEHUU AaHTIUMHUCKOMY s3bIKY. [IpensiosKeHHBI CcTyJeHTaM MaTepual
aKTyaJieH, TaK KakK, C OJHON CTOpPOHBI, CIOCOOCTBYET pa3BUTHIO HAaBBIKOB
MPaBUJILHOTO MPOU3HONIICHHS U TEPEBOIa MPOPECCUOHATILHOM JIEKCUKH, C IPYTou
—  JIOTIOJIHSIET  CBEleHHsT 00  OCHOBHBIX  JOCTHKEHHUAX  COBPEMEHHOMU
PaIAO’JICKTPOHUKHU.  3aaHUd K  TEKCTaM HUMEIOT  SIPKO  BBIPAYKCHHBIN
KOMMYHUKATUBHBIA XapaKTep, B CBSI3M C 3TUM CTYJIEHTbl UMEIOT BO3MOYKHOCTH
OBJIaICTh HEOOXOJMMBIM YPOBHEM KOMMYHHKATHBHON KOMIIETCHIIMUM B 00JacTH
npodeCCHOHAIBHOM M HAy4YHOMW JESITEIBbHOCTH, HEOOXOIUMOW Il BEACHUS
COOCTBEHHOM HAy4YHO-HCCJIEIOBATEIbCKOU JEATCIBHOCTH U MPEJCTaBICHUS
PE3YyJIbTATOB HAYYHBIX U3bICKAHUN MHUPOBOMY COOOIIECTBY.

Hapsiny ¢ oOpa3oBaTenbHOM M pa3BUBAIOIIMMU IEISIMHU, HACTOSIIIMN KypC
CTaBUT U BOCIIUTATEIILHYIO 11€J1b: MIOBBICUTh YPOBEHB 001N KYJIbTYPhI CTYACHTOB,
MPUBUTH HABBIKA CaMOCTOSITEIbBHONW pabOThl, Pa3BUTh YPOBEHb CaMOIUCITUTUINHBI.
3amaueil Kypca SBISIETCSI TIOJITOTOBKA CTYJIEHTOB-OaKallaBpOB K HCIOJIb30BAHUIO
aHTJIMACKOTO si3bIKa B OyAylleld npodecCHOHaNbHOU NEATEIbHOCTH. YueOHOe
nocodue pa3paboTaHO C ydeToM TpeOoBaHUW (eAepaTbHOTO TOCYIapCTBEHHOTO
00pa30BaTeNbHOTO CTaHAApTa BBICHIETO MNPO(PECCHOHATBHOTO 00pa30BaHMS
BTOPOTO MOKOJICHUSI. TeKCTOBBIN MaTepua Jyisl TaHHOTO MOCcoOus moa0upasics B
COOTBETCTBHM C MPUHLMINAMHU JOCTOBEPHOCTH, HAYYHOCTH, CUCTEMATUYHOCTU U

IIOCJICEA0BATCIIbHOCTH. BoABIIMHCTBO TEKCTOB MHOCOOHS B3SITO M3 AYTCHTHYHBIX



AQHIVIMACKUX M aMEPUKAaHCKUMX HAay4YHbIX MCTOYHUKOB. B OTAENBHBIX cCiydasx
TEKCTBI ITOJABEPTAINCh ANANTALNHA U COKPALICHUIO.

[TocoOue cocroutr u3 14 pa3genoB, KaxAbli M3 KOTOPBIX COJIEPKHUT
TEMaTHUYECKHE TEKCThl M IPAKTHUYECKUE 3aJlaHUs, HAIPABICHHBIE HA YCBOCHHE
3HaHUW O Pa3HBIX YPOBHSX S3bIKa: (DOHETHMUECKOM, JIEKCHYECKOM, Mop(doioro-
CUHTaKCM4YeCKOM. KaxIpli pasmen CONEpKUT MUHUMAIBHBIM — TJIOCCApUU,
HEOOXOUMBIN JJIs aJeKBaTHOW MHTeprpeTanuu Tekcra. Kaxnplil 610k 3amaHuit
JIOTUYECKU CBSI3aH C TEKCTOM M OTJIMYAIOTCS BaApUAaTUBHOCTHIO. Kpome OCHOBHBIX
TEKCTOB B IIOCOOME BKJIIOYEHBI PA3JIMYHBIE [0 CJIOXKHOCTU JONOJIHUTEIbHBIE
TEKCThI U pa3paboTaHbl 3aJaHUs K HUM, TaKOM MOAXO0Jl K OpraHu3alluu MaTtepuaa
MO3BOJISIET BECTH AU(P(HEPEHIUPOBAHHYIO MOATOTOBKY CTYJIEHTOB B 3aBUCUMOCTH
OT YPOBHsS MOATOTOBKM Ha HayaJlbHOM »3Tane OO0yuyeHHUs NpodeccuoHaNIbHON
TepMuHoJIoruu. [Ipunokenne BKIt0YaeT B ce0s CIOBaph COKPAIICHUI U YCIOBHBIX

0003HaYEHUH U APYTYI0 HEOOXOIUMYIO HH(OPMALIHIO.
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UNIT 1
THE HISTORY OF COMMUNICATION SYSTEMS DEVELOPMENT

1. Practice reading the following words.

alphabet [ "aelfobrt] microphone [ 'markrafoun]
code [koud] modulation [modjoulerfn]
conductor [kon'dakta] papyrus [pa’pararas]
communication [komju:ni'kerfn] radar ['rerds]

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

VOCABULARY

to transmit [treenz ' mit] nepeaBaTh
wireless ['warolis] OCCIIPOBOTHOM
feasibility [fi:zo"biliti] 1eJIecCO00pa3HOCTh
intelligible [1n'telidzabl] Bpa3yMHUTEIbHBIN
coil [korl] KaTyIIka
receiver [r1'si:va] PUEMHHIK
maritime [ 'meerttaim] MOPCKOH
broadcasting [ 'bro:dka:stin] BEI[aHUE, TPAHCIIAIINS

3. What are the names of scientists who made a great contribution to the
development of communication systems? Read the text to find out more

information and answer the questions below.



THE HISTORY OF COMMUNICATION SYSTEMS
DEVELOPMENT

A long time ago men found it necessary to communicate at a distance. When
the alphabet was invented, they began to use papyrus, and something like the
modern letter appeared. The first to send letters were the ancient Egyptians. A
runner delivered them. But the best postal system of ancient times was organized
by the Romans.

From then on until the eighteenth century there were practically no advances
in the means of communication. Even when Queen Victoria began to rule England
in 1837, her means of communication with distant parts of her empire were no
faster than those of Julius Caesar.

The first practical electromagnetic telegraph was invented by the Russian
scientist Pavel Shilling in 1828, an in 1832 he established telegraph
communication of this type between the Winter Palace and the Ministry of
Transport in St. Petersburg. Shilling's work was continued in Russia by B. Yakabi,
who made several improvements in the electromagnetic telegraph and linked St.
Petersburg with Tsarskoye Selo. This 25 kilometer-line was the longest in the
world at that time. Yakobi invented the telegraph sending key, adopted by the
American Samuel Morse. Morse, however, invented the telegraph code of dots and
dashes, which is used all over the world to this day.

The first transatlantic telegraph cable from Europe to America was laid in
1858 due to the great British scientist Professor William Thomson. He also
invented the mirror galvanometer, the very sensitive instrument used at first to
receive signals transmitted over very long cables. Three letters could be
transmitted per minute over the first transatlantic cable. The present speed of
operation of telegraph cables reaches 2,500 letters per minute.

The telephone is a much younger invention than the telegraph. The French
mechanic Charles Boursel first suggested the idea of transmitting speech

electrically. The first telephone that found application was invented by the
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American Graham Bell in 1876. Russian inventors made several important
improvements in the telephone. In 1879 the Russian engineer Mikhalsky made a
microphone with powdered carbon, a prototype of the present-day microphone.
Next year another Russian inventor, Golubitsky made a far sensitive receiver than
the receiver of Bell. In 1880 a Russian military communications expert G.
Ignatyev invented a device that made it possible to use the same wire
simultaneously for a telephone conversation and for telegraph communication.
Today the method of frequency modulation makes it possible to transmit several
hundred telephone conversations over the same wire simultaneously.

The telegraph and the telephone were both hailed as the "final” solution to
the communications problem. But they were soon followed by an even more
wonderful invention, which made possible communication without wires.
Numerous scientists from different countries contributed to the appearance of
wireless communication. Heinrich Hertz, constructed a primitive radio system
capable of transmitting and receiving space waves through free space. In 1893,
Nikola Tesla, in America, first demonstrated the feasibility of wireless
communications. He proved that intelligible messages could be transmitted without
wires and established a system which was composed of a transmitting coil (or
conductor) and a receiving coil. At last, in 1895, the Russian scientist A.S. Popov
demonstrated his first radio receiver. In March 1897 G. Marconi, an lItalian
inventor, transmitted wireless telegraphy signals over a distance of two miles and
later he established the first transatlantic radio communication between Canada
and England. For this achievement, he was awarded the Nobel Prize.

Early uses of communication were maritime for sending telegraphic
messages using Morse code between ships and land. Radio was used to pass on
orders and communications between armies and navies in World War |I.
Broadcasting became possible in the 1920s with the introduction of radio receivers
in Europe and the U.S.A. Another use of radio was the development of detecting
and locating aircraft and ships by the use of radar.

Today radio takes many forms, including wireless networks and mobile
8



communications of all types, as well as radio broadcasting.
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What were the first letters like?

Who delivered them?

What was the length of the first distant telegraph?

What is Samuel Morse famous for?

How old is the telephone communication?

How does the method of frequency modulation facilitate the telephone
communication?

Who were the founders of wireless communication?

What are the forms of radio communication nowadays?

4. Match the words similar in meaning.

. Distant a) connect

. Establish b) far

. Link c) at the same time
. Application d) found

. Simultaneously e) use

5. Match the words opposite in meaning.

. Ancient a) complicated
. Sensitive b) destroy

. Construct c) modern

. Primitive d) rare

. Numerous e) rough

6. Translate the following word combinations into Russian.
1.
2.
3.

Communication system;
Practical electromagnetic telegraph;

The Ministry of Transport;



10.
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Transatlantic telegraph cable;
Theoretical basis;

A primitive radio system;

Radio signals;

Transatlantic radio communication;
he Nobel Prize;

Morse code.

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

H
o
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Heuto nogoOHOE;

CpencTsa cBs3H;

Tenerpadnsliii Kitoy;

Touku u TUpE;

3epKaJbHbIN ralbBAHOMETD;

[TopomKOBBIN yIIIepOL;

["opazno Oosee 4yBCTBUTENBHBIN MPUEMHUK;
Meton 4acTOTHON MOIYJISLINAM;
becnpoBoiHast CBS3b;

[lepenarorias / mpuHUMaroIas KaTyIka.

8. Mark the following sentences True or False.

o~ WD

Romans were the first to organize the delivering of letters.

Queen Victoria was ruling England in the 18" century.

The first electromagnetic telegraph appeared in Russia.

There are two symbols in Morse code.

Nowadays people can transmit 2 500 words per minute using telegraph
cables.

The first wireless communication was realized between the USA and
England.

10



9. Complete the gaps with the correct word.

1. It is known that W. Thomson invented the .... .

a) induction coil; b) tuning circuit; c) sending key; d) mirror galvanometer.

2. The method of ... modulation gives the possibility to transmit a lot of

telephone conversations over the same wire simultaneously.

a) accuracy; b) currency; c) frequency; d) reliability.

3. The first postal system with papyrus letters was organized by the ....

a) Romans; b) British; ¢) Egyptians; d) Russian.

4. It was ... who invented transmitting and receiving coils and described the

possibility of wireless communication.
a) G. Marconi; b) A. Popov; ¢) H. Hertz; d) N. Tesla.

5. The aim of any form of ... is to provide complete understanding of a

message.

a) communication; b) computation; c) calculation; d) completion.

10. Match the following terms with their definitions.

1. Modulation

a) the number of vibrations per second.

2. Frequency

b) anything gathered into a series of rings or a

spiral.

3. A coil ¢) a device that converts incoming electric signals
into audible or visual signals.

4. A switch d) a device that generates radio waves, modulate
their amplitude or frequency and transmit them by
means of antenna.

5. A receiver e) a device used to open or close an electric

circuit.

6. A transmitter

f) a variation in the amplitude, frequency or phase

of a wave in accordance with some signal.

11




11.Divide the text “The history of communication systems development” into
logical parts and give subtitles to each part. Retell the text.

12.Read the text about Alexander Popov and answer the questions.

What happened on May 7, 1895?

What was the name of the first apparatus for radio communication?
What does the word "radio" mean in Latin?

When did Popov die?

How is the Popov's invention used nowadays?

A I A

ALEXANDER POPOV
(1859-1906)

Alexander Popov is one of the greatest Russian scientists. He was born in 1859
in a small town. He liked to learn very much. In 1882 he graduated from the
university in St. Petersburg. First he worked as a physics teacher, then he was the
director of the Electrotechnical Institute. A. Popov was the honourable member of
the Russian Technical Society.

Radio was invented in Russia according to the Popov's work. It was he who
built the world's first receiver in 1895. There were no transmitters then. That's why
his receiver could only pick up signals produced by lightning discharges during a
thunderstorm. A. Popov demonstrated a device called a storm-indicator at a
meeting of scientists in St. Petersburg on May 7, 1895. This day is marked now as
a Radio day.

Soon A. Popov found a way of transmitting Morse code signals. In 1896 he sent
the world's first wireless telegram over a distance of 250 meters, and four years
later the range of transmission was increased to 50 kilometers. Since then, the
method of transmission and reception has been constantly improved. Nowadays
radio communication has no limits.

The very first apparatus for radio communication was called wireless telegraph

or wireless telephone. Later a shorter word radio (from Latin "radius™ — the ray)

12



was taken. The word is used because electromagnetic or radio waves travel from a
radio station along radii, just as rays of light at the speed of 300000 km/sec. Radio
is a special kind of long-distance electrical communications. It makes possible to
send different signals such as dots and dashes of the Morse code (radio-
telegraphy), speech and music (radio telephony), images of objects and films
(television). Radio helps us to maintain contact with ships, with spacecraft, etc.
Daily radio programs include lectures, reports, and concerts. Radio is a

powerful means of spreading knowledge.
Pick up — npunumame, storm-indicator - "epozoommemuux”,

radii = radius — paouyc.

13. Write the translation of the text.

THE MAGNITUDE OF INVENTION

The electric telegraph was the beginning of the whole vast tele-
communications industry, the forerunner of the telephone, radio,
television, communications satellites - in fact, a direct ancestor of
everything now united under the convenient heading of “electronics".

As early as 1747 electrical impulses had been transmitted along a
wire laid across Westminster Bridge, and detected at the other end by
the crude but effective method of having someone hold on to the wire.
Strangely enough, the man who put most effort into developing the
telegraph was a successful American painter and sculptor, Samuel
Morse. On April 1, 1845, the world's first telegraph line between Balti-
more and Washington has been opened for public use, and after that the
telegraph spread rapidly across Europe and America.

Joining the continents proved a much more difficult job, but in 1856
the Atlantic Telegraph Company was organized to attempt the most
demanding technical feat of the age and, in 1859, the Atlantic cable
was completed. Wheatstone had coined the word telephone in 1821,

13



when he was only 19. Many others contributed ideas, but it was the
energy and persistence of Alexander Graham Bell which made the
telephone a practical instrument. Bell first realized how a telephone
could be made to work in June 1875. After that progress was very
rapid. The first permanent telephone line was opened in April 1876 in
Boston.

Had coined the word — cozoan (npuoyman) crnoso, forerunner — npeosecmmux,

ancestor — npeodox, crude — epyowiii.
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UNIT 2
ELECTROMAGNETIC WAVES BASICS

1. Practice reading the following words.

frequency [ fri:kwansi] measure ['me39]
inseparable [1n'separabl] obvious [ 'obvias]
interference [ 1nta'frorans] ultra-violet [ altro'varalot]

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

VOCABULARY
axis ["aeksis] 0Ch
beyond [br'jond] 3a TpeieamMu
distort [d1s'to:t] UCKaXKaTh
plane [plein] IIJIOCKOCTh
spread [spred] pacmipoCTpaHATLCS
velocity [vi'lostti] CKOPOCTb
voltage ['vaultids] IIEKTPUICCKOE HATIPSDKEHUE
wiring ['warorin] (amekTpuYecKas) MpoBOIKa

3. Read the text and answer the questions below.
1. What is the nature of radio signals?
2. What are the constituent elements of electromagnetic waves?
3. What does the electric field result from?
4. What was Hertz famous for?
5. What properties of the electromagnetic wave are mentioned in the text?
ELECTROMAGNETIC WAVES BASICS
Radio signals are a form of electromagnetic wave, and as they are the way in
which radio signals travel. Electromagnetic waves are the same type of radiation as

light, ultra-violet and infra-red rays, differing from them in their wavelength and
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frequency. Electromagnetic waves have both electric and magnetic components
that are inseparable. The planes of these fields are at right angles to one another
and to the direction of motion of the wave.

The electric field results from the voltage changes occurring in the RF
antenna which is radiating the signal, and the magnetic changes result from the
current flow. It is also found that the lines of force in the electric field run along
the same axis as the RF antenna, but spreading out as they move away from it. This
electric field is measured in terms of the change of potential over a given distance,
e.g. volts per meter, and this is known as the field strength. Similarly when an RF
antenna receives a signal the magnetic changes cause a current flow, and the
electric field changes cause the voltage changes on the antenna.

There are a number of properties of a wave. The first is its wavelength. This
IS the distance between a point on one wave to the identical point on the next. One
of the most obvious points to choose is the peak as this can be easily identified
although any point is acceptable.

The second property of the electromagnetic wave is its frequency. This is the
number of times a particular point on the wave moves up and down in a given time
(normally a second). The unit of frequency is the Hertz and it is equal to one cycle
per second. This unit is named after the German scientist who discovered radio
waves. The frequencies used in radio are usually very high. Accordingly the
prefixes kilo, Mega, and Giga are often seen. 1 kHz is 1000 Hz, 1 MHz is a million
Hertz, and 1 GHz is a thousand million Hertz i.e. 1000 MHz. Originally the unit of
frequency was not given a name and cycles per second (c/s) were used. Some older
books may show these units together with their prefixes: kc/s; Mc/s etc. for higher
frequencies.

4. Match the words similar in meaning.

1. Differ a) mutate
2. Change b) select
3. Spread C) same
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4. Choose d) stand out
5. Identical e) possible

6. Acceptable ) propagate

5. Match the words opposite in meaning.

1. Travel a) repellent
2. Easy b) stay

3. Magnetic C) approach
4. Move away d) transmit
5. Receive e) difficult

6. Translate the following word combinations into Russian.
1. Differing from them;
The planes of these fields;

Move away from it;

2

3

4. Be known as;
5. The voltage changes on the antenna;
6. One cycle per second;

7

Measured in terms.

7. Find English equivalents to the following word combinations in the text.
1. DnekTpuyecKue U MarHUTHHIE KOMITIOHEHTHI;

DJeKTpUUYECKOE 1ojie 00pazyeTcs B pe3ynbTare;

CunoBbIe JIMHUY,

MarHuTHbl€ U3MEHEHHS BbI3bIBAIOT U3MEHEHHE TOKA,;

PaccrosiHne Mexny TOYKOM ... U TAKOU K€ TOUKOM;

OpgHoit n3 Hanbosiee OUYEBUIHBIX TOYEK,

JIBUxkeTCsI BBEPX U BHU3;

0 N o Ok~ W DN

Envnaunna usmMepeHus 4acToThl;
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9. Jlusg 6oiiee BHICOKHX YacTOT.

8. Complete the sentences using the text.

1. This is the number of times a particular point on the wave ...

2. Electromagnetic waves have both electric and magnetic ...

3. It is also found that the lines of force in the electric field run along the same axis
as the RF antenna, but spreading ...

4. The frequencies used in radio ...

5. This is the distance between a point on one wave to ...

6. There are a number of ...

7. Originally the unit of frequency was not given a name and ...

8. The planes of these fields are at right angles to one another and ...

9. Mark the following sentences True or False.

1. When an RF antenna receives a signal the electric changes cause a current flow,
and the magnetic field changes cause the voltage changes on the antenna.

2. Signals propagate in electromagnetic waves.

3. The properties of the electromagnetic wave are the wavelength and frequency.

4. Electrical and magnetic components can exist separately.

5. Some older books show units of frequency without prefixes.

10. Reorder the words to make a sentence.
1. electric, in, change, measured, of, This, over, distance, of, the, field, is, terms,

potential, a, given.
2. the, and, prefixes, seen, kilo, and, Giga, are, Accordingly, often, Mega.
3. form, wave, signals, of, electromagnetic, are, a, Radio.

4. of, most, to, One, choose, obvious, peak, is, the, the, points.

5. scientist, is, after, unit, German, This, discovered, the, radio, who, waves,
named.
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11. Insert prepositions and translate the sentences.

1. This is the distance ... a point ... one wave ... the identical point ... the next.

2. The electric field results ... the voltage changes occurring ... the RF antenna
which is radiating the signal, and the magnetic changes result ... the current flow.
3. Electromagnetic waves are the same type ... radiation as light, ultra-violet and
infra-red rays, differing ... them ... their wavelength and frequency.

4. This is the number ... times a particular point ... the wave moves up and down
... a given time

5. The planes ... these fields are ... right angles ... one another and ... the
direction ... motion ... the wave.

12. Divide the text “Electromagnetic waves basics” into logical parts and give

subtitles to each part. Retell the text.
13. Read and translate the text “Communicating through the Earth”.

COMMUNICATING THROUGH THE EARTH

How do we communicate with people beyond the horizon? What can be
made to follow the curve of earth's surface? Of course, we can send electrical
signals through wires around any curves. In the nineteenth century, copper wires
were strung across the continents and ocean floors and the world was united
through telegraphy. That takes a lot of copper, though, and a lot of maintenance.
We could send light-wave signals and do away with wires, but light waves move in
a straight line and won't curve around the earth's bulge. We would have to set up
relay stations or place mirrors in orbit to make that work.

Radio waves, like light waves but a million times longer, do better. They
travel in straight lines, too, but the upper atmosphere contains regions rich in
charged particles (the ionosphere) that tend to reflect the radio waves. It is as
though there were natural mirrors in the sky. That makes it possible to send radio
signals long distances. However, the ionosphere is affected by the solar wind.

When the sun produces flares, an electrical storm can take place that will disrupt

19



radio communications. But short radio waves (microwaves) can go right through
the ionosphere and be amplified and sent on by communications satellites. As
communications satellites improve, signals will be sent from place to place on
earth with so little trouble that it would seem unreasonable to ask for anything
better.

String - ceszvieams, namscusams, Were Strung — onosicviéanu, CUrve — Kpueas,

bulge — suinyxnocme, flare — ecnviuuka, disrupt — paspwieams, paspyuame.
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UNIT 3

QUARTZ CRYSTALS

1. Practice reading the following words.

application [ aepli’ketf(a)n]

convert [ konvs:t] ordinary
exhibit [1g z1bit] resonator
frequency ["fri:kwonsi] voltage

microprocessor

[ maikra(v) provsess]
["0:d(o)nri]
[ ‘rezoneita]

["voultid3]

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

VOCABULARY

oscillator [ "psileita] OCIIHILISATOP

performance [po’fo:mons] (GyHKIITMOHUPOBAHUE,
AKCILTyaTaIMOHHBIC
MOKa3aTeIH

Q factor [kju:] [ faekta] JTO0OpPOTHOCTH

shear [[19] cpe3, CABUT

to tune [tju:n] HACTpanuBaTh

tuned circuit [tju:nd s3:kit] HACTPOCHHAS IICTTh

3. Read the text “Quartz crystals” and answer the questions below.

1. What are the applications of quartz crystals?

2. Why are they also used as resonators?

3. How are the most of quartz crystals manufactured nowadays?

4. What is the value of Q for quartz crystals?

5. What are the advantages of quartz crystals?
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QUARTZ CRYSTALS

Quartz crystals are widely used in today's electronics circuits as high quality
tuned circuits or resonators. Despite their high performance quartz crystals are
cheap to produce and they find many uses in applications from oscillator clock
circuits in microprocessor boards, the timing element in digital watches as well as
their more traditional applications in radio frequency applications where they may
be used as the resonators in highly stable quartz crystal oscillators of high
performance crystal filters.

As the name implies quartz crystal resonators are made from quartz, a
naturally occurring form of silicon, although most of that used for electronics
applications is manufactured synthetically these days. The components rely on the
remarkable properties of quartz for their operation. When placed into an electronic
circuit a crystal acts as a tuned circuit. However it has an exceptionally high Q.
Ordinary tuned circuits may exhibit values of a few hundred if carefully designed
and constructed, but quartz crystals exhibit values of up to 100 000. Apart from
their Q, crystals also have a number of other advantages. Their stability is
remarkably good with respect to temperature and time. In fact most crystals will
have these figures specified and they might typically be £5 ppm (parts per million)
per year for the ageing and £30 ppm over a temperature range of 0 to 60 degrees
Celsius.

A quartz crystal resonator depends on the piezo-electric effect to work. This
effect converts a mechanical stress in a crystal to a voltage and vice versa. In this
way the piezo-electric effect converts the electrical impulses to mechanical stress
which is subject to the very high Q mechanical resonances of the crystal, and this

is in turn linked back into the electrical circuit.

4. Match the words similar in meaning.

1. Wide a) supplement
2. Produce b) lean
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o B~ W N -

. Application ¢) manipulation

. Rely d) broad
. Operation e) significance
. Value f) manufacture

5. Match the words opposite in meaning.

. High a) analog

. Cheap b) unrelated
. Digital c) low

. Linked d) natural

. Synthetic e) expensive

6. Translate the following word combinations into Russian.

Quiartz crystals;

Today's electronics circuits;
Microprocessor boards;
Digital watches;
Traditional applications;
Crystal filters;
Piezo-electric effect;

Mechanical stress in a crystal;

© ©o N o O B~ W N PRE

Vice versa;

H
©

Electrical impulse.

7. Find English equivalents to the following word combinations in the text.
1. IIupoko ucrnonb3yrTcs;
2 JlenieBbl B U3rOTOBJICHUH;
3.  C TakTOBOIO reHeparopa;
4

B xauecTtBe pe3oHATOPOB;
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5.  HMBroraBnuBaroTCs U3 KBapIia,
6. Ilomararbcs Ha 3aMeydaTelIbHBIE CBOIMCTBA,

7. IlpeoOpa3yer 31eKTpUUECKHUE UMITYJIBCHI.

8. Complete the sentences with one word in each gap.

1. Quartz crystals are widely used in today's circuits as high

quality tuned circuits or resonators
2. As the name implies quartz crystal are made from quartz, a
naturally occurring form of silicon, although most of that used for

electronics applications is manufactured synthetically these days

When placed into an electronic circuit a acts as a tuned circuit.
4. Apart from their Q, crystals also havea  of other advantages.
5. A quartz crystal resonator depends on the - effect to
work.

9. Mark the following sentences True or False.

Quiartz crystals are rarely used in modern electronics circuits.
Quiartz crystals are cheap to produce.

Quiartz crystal resonators are made from quartz.

Nowadays only quartz mined in nature are used.

Crystals have few advantages.

L e A

Piezo-electric effect converts the electrical impulses into mechanical

stress.

10. Insert prepositions and translate the sentences.

1. Quartz crystals are widely used ... today's electronics circuits as high
quality tuned circuits or resonators.
2. Despite their high performance quartz crystals are cheap ... produce and

they find many uses ... applications ... oscillator clock circuits ...
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microprocessor boards, the timing element ... digital watches as well as
their more traditional applications ... radio frequency applications where
they may be used as the resonators ... highly stable quartz crystal
oscillators ... high performance crystal filters.

3. As the name implies quartz crystal resonators are made ... quartz, a
naturally occurring form ... silicon, although most ... that used ...
electronics applications is manufactured synthetically these days.

4. Apart ... their Q, crystals also have a number ... other advantages.

5. A quartz crystal resonator depends ... the piezo-electric effect ... work.

11. Give the summary of the text “Quartz crystals”.
12. Render the text “The investigation of scientists in the field of

radioelectronics”’.

THE INVESTIGATION OF SCIENTISTS IN THE FIELD OF
RADIOELECTRONICS

The path to Popov’s great discovery was marked by the investigations of
many scientists in different countries. Popov’s scientific accomplishment was
the culmination of the efforts of several generations of scientists, whose works
make up the early history of radio which began with the investigations of
Faraday.

Faraday’s discovery of electromagnetic rotation and electromagnetic

induction laid the foundation of present—day electrical engineering.

His natural -scientific conceptions created a revolution in the understanding
of electrical phenomena, and are extremely important because they directed
all attention to the medium surrounding the electrified body. Faraday's
theory of magnetic and electric lines of force proved to be exceedingly fruitful
and served as a starting point for J.C. Maxwell to deduce mathematically

(and Hertz to detect experimentally) - the existence of free electric waves.
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Later it was found that as early as 1832 Faraday himself was close to what
triumphed in science more than half a century later.

Faraday's scientific views were developed by his successor Maxwell,
who worked in many fields of physics, mechanics, and even astronomy.
However, his chief works are investigations in electromagnetism and in the
Kinetic theory of gases. Continuing Faraday’s work, Maxwell subjected his
ideas to mathematical treatment and arrived at far-reaching conclusions when
he advanced the electromagnetic theory of light, one of the greatest
achievements of science of the 19" century. Maxwell considered light to be
an electromagnetic phenomenon; he predicted mathematically that electric
waves ought to propagate at a velocity equal to the ratio of
electromagnetic and electrostatic units, as we know, this value coincide with
the velocity of light (approximately 300.000km per second).

Propagate — pacnpocmpansmecs, medium - cpeoa,

SUCCeSSor — nociedosamenv, coincide — cognadame.
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UNIT 4

1. Practice reading the following words.

transmit
atomic
calculate

control

[treenz mit]
[0 tomik]
['keelkjulert]
[kan'traul]

GLOBAL POSITIONING SYSTEM (GPS)

satellite ["seet(1)lant]
design [di'zain]
view [viu:]
service ['s3:v1S]

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

VOCABULARY
to charge [fa:d3] 3apsKaTh
circuitry ["s3:katr1] TuarpaMma, cxema
to drift [drift] CMEIIAThCS, OTKIOHSATHCS
to ensure [1n"fv9] rapaHTUPOBaTh, 00ECIICYNBATH
error ['era] omunoka
essentially [1"senf(9)l1] IO CYIIIECTBY
failure ["fe1ljo] MOBPEIKICHHUE, OTKA3
finite ['farnart] KOHCYHBIH
fix [fiks] MECTOTIOJIOKCHHE

global positioning
system

["glovb(a)l
pa’z1f(9)nin “sistim]

rio0anbHast (CITyTHUKOBASI)
CHCTEMa OTIpe/ICIICHHUS

MECTONOJIOKCHHUS
to measure ['me39] U3MEPSTH

to obtain [ob'temn] HOJIy4aTh

to provide [pro'vaid] JaBaTh; 00CCIICUNBATh
receiver [r1's1:vo] PaguoONPUEMHOE YCTPOUCTBO,

pecuBep
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to recover [r1'kAvo] BOCCTaHaBJIMBaTh

to require [r1'kwaia] TpeOOBaTh, HYKIAaThCs
simplification [ stmplifi ’keif(o)n] | ymporuienue

Spare [speo] 3amacHoOM, pe3epBHBIN
surface ['s3:fis] MTOBEPXHOCTh
triangulation [ traiengju’lelf(o)n] | TpuaHTymsIIUS (TIpoLIece

pazzieieHus IByMEpPHOMN

MJIOCKOCTH Ha TPEYTOJIbHUKH )

3. Read the text and answer the following questions.
1. How does GPS operate?
2. How is the receiver able to calculate the distance?
3. What type of clock do satellites contain?
4. What is the power source for satellites?
GLOBAL POSITIONING SYSTEM (GPS).

GPS operates by being able to measure the distances from the satellites that
are in orbit around the Earth. By knowing the distance from a number of satellites,
it is possible to calculate the position on the Earth's surface and the height above it
by a process of triangulation. This is a great simplification, but this is essentially
how it works.

The satellites all send timing information so the receiver knows when the
message was sent. As radio signals travel at the speed of light they take a very
short but finite time to travel the distance from the satellite to the receiver. The
satellites also transmit information about their positions. In this way the receiver is
able to calculate the distance from the satellite to the receiver. To obtain a full fix,
four satellites are required, and when the receiver is in the clear, more than four
satellites are in view all the time.

GPS satellites. The satellites are orbiting above the Earth. Their orbits are

tightly controlled because errors in their orbit will translate to errors in the final
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positions. The time signals are also tightly controlled. The satellites contain an
atomic clock so that the time signals they transmit are very accurate. Even so these
clocks will drift slightly and to overcome this, signals from Earth stations are used
to correct this.

The GPS satellites themselves have a design life of ten years, but to ensure
that there are no holes in service in the case of unexpected failures, spares are held
in orbit and these can be brought into service at short notice.

The satellites provide their own power through their solar panels. These extend
to about 17 feet, and provide the 700 watts needed to power the satellite and its
batteries when it is in sunlight. Naturally, the satellite needs to remain operation
when it is on the dark side of the Earth when the solar panels do not provide any
power. This means that when in sunlight the solar panels need to provide

additional power to charge batteries, beyond just powering the basic satellite

circuitry.
4. Match the words similar in meaning.
1. To measure a) tosend
2. To receive b) densely
3. To obtain c) to calculate
4. Tightly d) right
5. To transmit e) to accept
6. correct f) to get

5. Translate the following word combinations into Russian.

1. Timing information
2. Tightly controlled
To contain an atomic clock

To provide additional power

o b~ w

The basic satellite circuitry
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6. Unexpected failures

7. to transmit information about their positions

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

o ok w0 Db =N

N o g bk~ DR

Paccuurath nojioxxeHue;

[To cymectny;

KoneuHoe Bpem4;

BpeMeHnHble CUTHAITBI KECTKO KOHTPOJUPYIOTCS,
DTH Yackl OyIyT CJIETKa OTKJIOHSATHCS;
OcraBatbCs B OKCIUTyaTalllu;

JlonoaHuTEeNbHAas MOILIHOCTD;

Complete the sentences using the text.

This is a great simplification, but...

The satellites also transmit. ..

Their orbits are tightly...

The satellites contain an atomic clock...

The GPS satellites themselves have a design life...

This means that when in sunlight the solar panels...

Reorder the words to make a sentence.

The satellites/ timing information/ when the message / was sent/ all send /so
the receiver knows/ was sent.

The satellites / information/ also/ their positions /about / about/ transmit.
Their orbits are/ because errors in their orbit / in the final positions/tightly
controlled/ will translate to errors/.

The satellites contain/ so/ very accurate/ an atomic clock/ that the time

signals/ are/ they transmit.

. The satellites/ solar panels /through their /provide/ their own power/.
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9. Insert prepositions and translate the sentences.

1. ... knowing the distance ... a number ... satellites, it is possible to calculate
the position ... the Earth's surface and the height ... it ... a process of
triangulation.

2. ... this way the receiver is able to calculate the distance ... the satellite to the
receiver.

3. The satellites are orbiting ... the Earth.

4. Naturally the satellite needs to remain operation when it is ... the dark side
... the Earth when the solar panels do not provide any power.

5. To obtain a full fix, four satellites are required, and when the receiver is ...

the clear, more than four satellites are ... view all the time.

10. Match the sentence halves.

1. By knowing the distance froma |a) a very short but finite time to travel
number of satellites, it is possible the distance from the satellite to the
to calculate the position... receiver.

2. As radio signals travel at the b) to provide additional power to
speed of light they take ... charge batteries, beyond just

powering the basic satellite
circuitry.

3. The time signals... c) on the Earth's surface and the height
above it by a process of
triangulation.

4. Even so these clocks will drift d) through their solar panels

slightly and...

5. The satellites provide theirown | e) are also tightly controlled.
power ...

6. This means that when in sunlight | f) to overcome this, signals from Earth
the solar panels need... stations are used to correct this.
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11. Divide the text “Global Positioning System” into logical parts and give
subtitles to each part. Retell the text.

12. Render the text “Iridium satellite system’’.

IRIDIUM SATTELITE SYSTEM

The Iridium satellite system consists of a constellation of 66 satellites which
are arranged in six planes. There are eleven satellites in each orbit which is a near
circular orbit inclined, each one being inclined at 86.4°. These orbits provide full
global coverage, including the polar areas which are not covered by satellites in
geostationary orbits.

The Iridium satellite system uses a frequency band in L band 1616 - 1626.5
MHz for communication with the users. The phone systems communicate directly
with the satellite which then routes the data accordingly. The data may then be
routed to other satellites or to the ground.

The data may be routed directly to the ground network from the satellite. In
addition to the direct links to the ground, each Iridium satellite is linked to four
other satellites in the constellation. It links to two other satellites in the same orbit
and it also links to two other satellites in adjacent orbits. These links provide a
network in space which allows data to be routed between satellites without having
to return to the ground from each satellite. Messages may even be routed across
several satellites before reaching the ground. This provides a number of
advantages:

It provides a robust network that can still operate even if a ground station
becomes non-operational. It enables a network to be run with stations placed in
available regions - a particular advantage as it is not possible to set up stations in
all areas for geographic reasons (polar, oceanic, etc.) or for political reasons. It
allows the network to be run with fewer ground stations - this allows costs to be
reduced as manned ground stations can be expensive.

In order to support many users, it is necessary for the Iridium satellite system

to operate a scheme where the different users can be managed so that they may
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gain access to the satellite system without interfering with each other. Iridium
satellite technology uses both FDMA (frequency division multiple access - where
users are allocated different frequencies) and TDMA (time division multiple access
- where users are allocated different time slots in a transmission).
Constellation — cozsezoue, adjacent orbits — cuescnvie opoumet,
robust network — naoésicnas ceme.

13.Choose five new words or phrases from the text. Check their meaning and

pronunciation, and try to learn them.
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1. Practice reading the following words.

cellular

length

['seljula]

UNIT 5

satellite

transponder

SOURCES OF ITERFERENCE

['seetolart]

[tran sponds]

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

VOCABULARY
artificial [a:tr fifal] UCKYCCTBCHHBIN
broadcaster ['bro:dka:sta] Belare/ibHas CTaHI
cellular ['seljula]_ COTOBBIN
to enforce [1n'fo:s] IPHUHYKIaTh
extraneous [1k’streinias] MIOCTOPOHHUH
frequency [ fri-kwansi] qacToTa
horizon [ha'raizn] TOPHU30HT
interference [1nto ' frarans] uHTephepeHIHs
to originate [o'rid3mnert] BO3HMKATh
S [ri'strikfon] OTpaHUYCHHE
transmitter [tranz 'mito] nepeIaTInK
valley ['vaeli] cess
wavelength ['wervlen0] JUTAHA BOJTHBI
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Read the text and answer the questions below.

What is radio frequency ‘noise’?

What are the two types of interference sources?

What is an example of natural sources of interference?

Why are the radio telescopes mostly situated in valleys?

goa W N PR W

What telescopes are built on mountain tops?

SOURCES OF INTERFERENCE
Radio frequency “noise” complicates the task of the radio astronomer, at

times making it difficult to distinguish emissions from an object under study
from extraneous emissions produced by other nearby sources. Interference
comes from both natural and artificial sources, the latter ones becoming a
bigger problem every day. By international agreement (the World
Administrative Radio Conference), certain frequencies have been allocated
strictly for radio astronomy. However, there is disagreement about how far
beyond the restricted limits is acceptable “spillover” (for example, radio
broadcasters may think 10 mm over their wavelength limit is acceptable, while
radio astronomers may think .001 mm is too much). In some countries, the
restrictions are not enforced, so may as well not exist. Natural sources of
interference include:

e Radio emissions from the Sun;

e Lightning;

e Emissions from charged particles (ions) in the upper atmosphere.
Among the growing list of human-made sources of interference are:

e Power-generating and transforming facilities;

e Airborne radar;

e Ground-based radio and television transmitters (which are getting

more powerful all the time);
e Earth-orbiting satellite transmitters and transponders, including

Global Positioning Satellites (GPS);
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e Cellular phones.

Human-generated interference that originates on the ground (such as radio
and television transmissions) travels along the ground and over the horizon. It
used to be that such interference tended to be weak at ground level, increasing
in strength with height above ground. For this reason, most radio telescopes
have been situated in valleys or other low places, unlike optical telescopes
which are often built on mountain tops. (The exceptions are radio telescopes
built for studying sub-millimeter wavelengths,). However, more and more,
interference at ground level is becoming a problem even for low-lying radio

telescopes.

4. Translate the following word combinations into Russian.

Radio frequency;
Difficult to distinguish;
To distinguish emissions;
Srictly allocated;

Certain frequencies;

Human made;

N g bk~ DR

Optical telescope.

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

boproBoii pagap;
OCHOBHOI YPOBEHB;
CotoBpIii TenedoH;

Panuounsnyuenue;

o~ WD e

Bcemuphast pagno-koH(pepeHims.
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6. Match the following terms with their definitions.

1. Spillover a) the distance between one peak of a wave to
the next corresponding peak, or between any
two adjacent corresponding points, defined
as the speed of a wave divided by its
frequency.

2. Radio interference b) an astronomical telescope designed to
collect and record light from cosmic
Sources.

3. GPS c) any undesired signal that tends to interfere
with the reception of radio waves.

4. Optical telescope d) the act or process of propagation.

5. Wavelength e) an electronic system that uses satellites to
determine the position of a vehicle, person,
etc.

7. Insert the necessary word in the gap.

1. Earth-... satellite.

2. Global ... Satellites.

3. The ... Administrative Radio Conference.

4. ... emissions from the Sun.

5. ... radio and television transmitters (which are getting more powerful all the
time).

8. Complete the sentences using the text.

1. Natural sources of interference include...

2. Certain frequencies have been allocated for...
3. There are emissions from charged particles ...
4. Human-generated interference originates ...

5. Most radio telescopes have been situated in ...

9. Mark the following sentences True or False.
1. Interference at ground is becoming less.
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2. Cellular phones are one of the reason of interference on ground.

3. ‘Noise’ complicates the task of radio astronomer.

4. The restrictions on acceptable ‘spillover’ are enforced everywhere,

5. Interference comes from both natural and artificial sources.

10. Retell the text “Sources of Interference”. Try to use the words and word
combinations from exercises 2 and 4.

11. Read and translate the following text. Use a dictionary to help you.

NEUTRINOS TRAVEL

What can go through the earth itself? Light certainly cannot. Radio
waves cannot. We cannot even string wires through the earth to carry electrical
signals. One thing that does travel through the body of the earth is an
earthquake wave, but it takes a very hard blow to set the earth to vibrating
perceptibly.

On the other hand, certain massless subatomic particles called neutrinos
travel at the speed of light and go through matter as though it were not
there. A beam of neutrinos could travel through trillions of miles of solid
lead and come out the other end just about unaffected. Neutrinos reach us
from every direction and almost every neutrino that does so passes right
through the earth in less than a 20th of a second (and through us if we are in
their paths).

This does not mean that neutrinos cannot be detected. Out of many
trillions, one neutrino may occasionally combine with an atomic nucleus and
induce a detectable change.

Scientists can produce neutrino beams without much trouble. Some day
it might be possible to send them out in Morse code or in more complicated
modulation. The day may come when improved neutrino telescopes, using
water rather than cleaning fluid, will be placed all over the earth. Eventually
television sets might be built that would incorporate the equivalent of
neutrino telescopes and convert the signals directly into sight and sound. If this
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could be done, communications satellites would be unnecessary and so
would relay stations of any sort. Any two points on earth’s surface (or in
mines, or under the sea) would be connected by a mathematically straight
line along which neutrinos would move at the speed of light. There is no
way of communicating more quickly.

But it takes a very hard blow to set the earth to vibrating perceptibly — vo s
TOTO, YTOOBI IMPUBCCTH 3CMJII0O B COCTOAHUC CUJIbHOM BI/I6paHI/II/I, H606XOI[I/IM
OYeHb CHITLHBIN yap, massless — neBecomsbiii, relay station — perpanciasiuonHas

crauius, disrupt - paspyiiars, pa3pbiBaTh, CPHIBATh.
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UNIT 6
RADIO TELESCOPE

1. Practice reading the following words.

atmosphere ["aetmosfio]
radiation [ rerdi’e1fon]
reflection [r1'flekfan]

parabola [pa'raebals]
sophisticated [so' fistikertid]

simultaneously [ simal terniasli]

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

VOCABULARY
conductor [kon'dak.ta] TIPOBOJTHUK
induce [n'dju:s] 1) BBI3BIBATH; 2) 9. HHIYIIHPOBATh

invisible Universe

[ m'vizib] ‘ju:nivs:s] | HeBuauMas Beenennast

to penetrate

['penitrert]

MPOHUKATH (BHYTPbH)

to range from ... to ... [reinds] K0J1€0aThCs OT ... JIO ...
HAXOAWUThCS B Mpejesiax oT ... 10 ...
visible range ['vizabl reindsz] BUJIMMBIN THAma3oH

3. Read the text and answer the questions below.

. What part of the sky can be investigated through radio telescope antennas?

. What is the shape of a radio telescope antenna?

. What is radio interferometry?

1
2
3. How can we know which frequencies are present in the RF radiations?
4
5

. Why do NASA have four stations to support orbiting satellites?

RADIO TELESCOPE

RF waves that can penetrate Earth’s atmosphere range from wavelengths of

a few millimeters to nearly 100 meters. Although these wavelengths have no
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discernable effect on the human eye or photographic plates, they do induce a very
weak electric current in a conductor such as an antenna. Most radio telescope
antennas are parabolic (dish-shaped) reflectors that can be pointed toward any part
of the sky. They gather up the radiation and reflect it to a central focus, where the
radiation is concentrated. The weak current at the focus can then be amplified by a
radio receiver so it is strong enough to measure and record.

Overview: Discovering an Invisible Universe JPL D-13835 6 Electronic
filters in the receiver can be tuned to amplify one range (or “band”) of frequencies
at a time. Or, using sophisticated data processing techniques, thousands of separate
narrow frequency bands can be detected. Thus, we can find out what frequencies
are present in the RF radiation and what their relative strengths are. As we will see
later, the frequencies and their relative powers and polarization give us many clues
about the RF sources we are studying. The intensity (or strength) of RF energy
reaching Earth is small compared with the radiation received in the visible range.
Thus, a radio telescope must have a large “collecting area,” or antenna, in order to
be useful. Using two or more radio telescopes together (called arraying) and
combining the signals they simultaneously receive from the same source allows
astronomers to discern more detail and thus more accurately pinpoint the source of
the radiation. This ability depends on a technique called radio interferometry.
When signals from two or more telescopes are properly combined, the telescopes
can effectively act as small pieces of a single huge telescope. A large array of
telescopes designed specifically to operate as an array is the Very Large Array
(VLA) near Socorro, New Mexico. Other radio observatories in geographically
distant locations are designed as Very Long Baseline Interferometric (VLBI)
stations and are arrayed in varying configurations to create very long baseline
arrays (VLBA). NASA now has four VLBI tracking stations to support orbiting
satellites that will extend the interferometry baselines beyond the diameter of
Earth.
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4. Match the words similar in meaning.

1. Penetrate a) different
2. Discernable b) steam

3. Current C) immense
4. Frequency d) observable
5. Source e) fountain

6. Huge f) transfix

7. Varying g) periodicity

5. Match the words opposite in meaning.

1. Discernable a) insulator
2. Huge b) outcome
3. Varying ¢) small

4. Conductor d) exit

5. Penetrate e) similar
6. Source f) implicit

6. Translate the following word combinations into Russian.

To have no discernable effect on
To give many clues about
To discern more detail

In order to be useful

o~ WD e

To gather up

7. Reorder the words to make a sentence.

1. They, radiation, up, the, radiation, and, it, to, a central focus gather, reflect.

2. This, interferometry, depends on, ability, radio, a technique, called.
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3. RF, a few, waves, can, nearly, penetrate, atmosphere, range, from,

wavelengths, of, millimeters, to, 100, meters, Earth’s.

4. Most, antennas, parabolic, are, reflectors, radio, telescope.

5. NASA, VLBI, tracking, now, four, to, support, has, satellites, orbiting, stations.

8. Match the following terms with their definitions.

1.Wavelength

a) is a number of cycles per unit time.

2.Radiation

b) is an optical instrument that aids in the observation of remote

objects by collecting electromagnetic radiation.

3.Frequency

c) is the spatial period of the wave - the distance over which the

wave's shape repeats, and the inverse of the spatial frequency.

4.Polarization

d) is a property of waves that can oscillate with more than one

orientation.

5.Telescope

e) is the emission or transmission of energyin the form

of waves or particles through space or through a material medium.

9. Insert prepositions and translate the sentences.

1. RF waves that can penetrate Earth’s atmosphere range ... wavelengths of a few

millimeters .

.. nearly 100 meters.

They gather ... the radiation and reflect it ... a central focus, where the radiation

IS concentrated.

This ability depends ... a technique called radio interferometry.

When signals ... two or more telescopes are properly combined, telescopes can

effectively act ... small pieces ... a single huge telescope.

5. The weak current ... the focus can then be amplified ... a radio receiver ... it is

strong enough ... measure and record.
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10. Insert the necessary word in the gap:

Discernable, observatories, frequency, interferometry, current, reflectors

1. Thousands of separate narrow bands can be detected.

2. Most radio telescope antennas are parabolic that can be pointed
toward any part of the sky.

3.  These wavelengths have no effect on the human eye.

4. Other radio in geographically distant locations are designed as
Very Long Baseline Interferometric stations.

5.  The weak at the focus can then be amplified by a radio receiver.

6. This ability depends on a technique called radio

11. Divide the text into logical parts and give subtitles to each part
12. Give the summary of the text.
13. Translate the following text in writing. Use a dictionary to help you.

Radio astronomy was born on the heels of World War 11, using the recently
developed radio technology to look at radio emissions from the sky. The first radio
telescopes were very simple, using an array of wires as the antenna. In the 1950s,
the now familiar collecting dish was introduced and has been widely used ever
since.

Radio waves are not susceptible to atmospheric disturbances like optical
waves are, and so the development of radio telescopes over the past 40 years has
seen a continued improvement in both the detection of faint sources as well as in
resolution. Despite the fact that radio waves can have wavelengths which are
meters long, the resolution achieved has been to the sub-arc second level through
the use of many radio telescopes working together in an interferometer array, the
largest of which stretches from Hawaii to the United States Virgin Islands (known
as the Very Long Baseline Array).
http://www.encyclopedia.com/science-and-technology/astronomy-and-space-
exploration/astronomy-general/telescope
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UNIT 7
POLARIZATION OF ELECTROMAGNETIC WAVES

1. Practice reading the following words.

although [0:1'00u] elliptically  [r'liptikalr]
generate ['dzen(o)rett] circular ['s3:kjolo]

vertical ['v3:tik(9)1] determine [di't3:min]

vibrate [var'breit] ionosphere [ar'onosfio]
visualize ['vizuolaiz] polarization [ poulorar'zeif(o)n]

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

VOCABULARY
convention [kon'ven/n] 1) cornamenue
2) yciioBHbIE 0003HAYCHUS
corkscrew [ 'ko:kskru:] [IITOIIOP
fading [ferdin] 3aTyXaHUe
helix [ hi:liks] CIIUpab

linear polarization

[ 'lmio pavlorar'zeifn]

JIMHEHAs NOJISIpU3aLus

marginal [ ma:dzmal] KpalHUH, IPeIeIbHbIN
performance [po fo:mans]| (YHKIIMOHUPOBAHUE
plane [plem] MJI0CKOCTh

to propagate [ propagett] pacupoCTpaHsITh

to rotate [rou tert] BpaIarb

terrestrial [to'restrial] 3eMHOM

tip [tip] KOHEII; BEpXYIIKa

to trace [tre1s] YEPTUTH

to vibrate [var brett] KoJIe0aThCsl; BUOPUPOBATH
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Read the text and answer the following questions.

What kinds of polarization do you know?

For what purpose is the plane of the electric field used?

What category do vertical and horizontal polarization fall into?
What kind of polarization is the most commonly used?

How is circular polarization visualized?

In what case is it possible to obtain elliptical polarization?
What can the polarization change?

Why is the choice of polarization of electromagnetic waves so important?

© 0o N o 00k~ W DN P

What forms of polarization are mentioned in the text?
POLARIZATION OF ELECTROMAGNETIC WAVES
The polarization of electromagnetic waves often has a significant effect on
the way in which radio wave propagate. While it is important to match the
polarization of the transmitting and receiving antennas, the choice of polarization
1s also important for the signal propagation.

The polarization of an electromagnetic wave indicates the plane in which it
1s vibrating. As electromagnetic waves consist of an electric and a magnetic field
vibrating at right angles to each other it is necessary to adopt a convention to
determine the polarization of the signal. For this purpose the plane of the electric
field is used.

Vertical and horizontal polarizations are the most straightforward forms and
they fall into a category known as linear polarization. Here the wave can be
thought of as vibrating in one plane, 1.e. up and down, or side to side. This form of
polarization is the most commonly used, and the most straightforward.

However this is not the only form as it is possible to generate waveforms
that have circular polarization. Circular polarization can be visualized by
imagining a signal propagating from an antenna that is rotating. The tip of the
electric field vector can be seen to trace out a helix or corkscrew as it travels away
from the antenna. Circular polarization can be either right or left handed dependent

upon the direction of rotation as seen from the transmitting antenna.
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It 1s also possible to obtain elliptical polarization. This occurs when there is
a combination of both linear and circular polarization. Again this can be visualised
by imagining the tip of the electric field tracing out an elliptically shaped
corkscrew.

For many terrestrial applications it is found that once a signal has been
transmitted then its polarization will remain broadly the same. However reflections
from objects in the path can change the polarization. As the received signal is the
sum of the direct signal plus a number of reflected signals the overall polarization
of the signal can change slightly although it usually remains broadly the same.

When reflections take place from the ionosphere, then greater changes may occur.

4. Match the words similar in meaning.

1. Generate a) to define

2. Circular b) revolving
3. Remain C) orbicular

4. Determine d) to stay

5. Rotating e) to produce

5. Match the words opposite in meaning.

1. Necessary a) undesirable
2. Visualized b) symmetric

3. Elliptical C) unseen

4. Asymmetric d) unimportant
5. Significant e) circular

6. Find English equivalents to the following word combinations in the text.
1. Tlepenaromiast u IpueMHasi aHTEHHA,
2. Pacnpocrpanenue cursana,

3. DneKTpoMarHuTHas BOJHA;
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. BCpTI/IKaHBHBIe W TOPU30HTAJIBHBIC IMOJIAPHU3AIUU;

. JIuHeHas nonsapusanus;

4
5
6.
.
8
9

['eHepupoBaTh (OpMy BOJIHBI;

. KoHumnk BCKTOpa SJICKTPHUUCCKOI'O ITOJIA,
. DImMITH4YecKas IOJIIpU3alnA,

. KomOuHauus TMHEHHON U KPYTrOBOW MOJIAPU3ALIHiA;

10.Yucno oTpaskeHHBIX CUTHAIOB

7. Mark the following sentences True or False.

Vertical and horizontal polarizations are the most straightforward forms.
Elliptical polarization can be visualized by imagining a signal propagating
from an antenna that is rotating.

The polarization of an electromagnetic wave indicates the plane in which it
1s vibrating.

The tip of the magnetic field vector can be seen to trace out a helix or
corkscrew as it travels away from the station.

Circular polarization can be either south or north handed dependent upon the

direction of rotation as seen from the transmitting antenna.

8. Reorder the words to make a sentence.

is used/ For this purpose/ of the electric / the plane/ field.

It is also/ polarization/ to obtain/ elliptical/ possible.

The polarization/ vibrating/ of an electromagnetic/ the plane/ indicates/ in
which/ it 1s/ wave.

The tip of the electric/ corkscrew/ to trace out/ from the antenna/ can be
seen/ as it travels away/ shaped/ a helix or/ field vector.

This form of/ straightforward/ is the most/ polarization/ used and the/

commonly/ most.

9. Divide the text into logical parts and give the title to each part. Retell the

text using the titles.
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10. Read the following text and answer the questions.

RADIO BROADCASTING ANTENNAS

There are many kinds of broadcasting antennas: single latticework metal
towers, double or triple towers spaced apart from each other, or two high masts
holding up a wire antenna between them. It is hard to realize that a radio-
transmitting antenna, standing silent and motionless in the field beside the
transmitter house, is sending many kilowatts of electrical energy out into space.
Exactly how it happens can be explained completely only by higher mathematics.
However, a simple description of what occurs is possible. The transmitter which is
connected to the antenna causes a heavy current to surge back and forth from one
end of the tower to the other at the transmitting frequency. The surging current
varies in strength according to the output from the modulator.

The magnetic effects resulting from the current in the antenna cannot move
through space rapidly enough to keep up with such rapid oscillations.
Simultaneously the same thing occurs with respect to the electric effects from the
rapid pilling-up of electric charge first at one end, then at the other end of the
antenna. These two effects, the magnetic and the electric, combine and supplement
each other produce the radio wave that can travel tremendous distances.

From the transmitting antenna the radio waves carrying the program move out
in all directions at the speed of light. They travel fast enough to circle the globe at
the Equator seven times in one second. They fill the air, they go through houses,
and they can even turn corners and drop down into valleys on the far sides of hills.
However, they cannot go very far beneath the surface of the ground or penetrate

into the sea.

Latticework tower - pemerdaras Oarmss,
Mast — maura,

to surge back and forth — xonedarbcsl,
pilling-up — «OTITHYPOBBIBAHHUEY,

to keep up with — He OTCTaBarh,
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with respect to — 410 KacaeTcs,

supplement — TOTIOJIHEHHUE.

What kinds of broadcasting antennas are there?
How does a radio-transmitting antenna operate?
What do the magnetic and electric effects produce?

What is the rate of radio waves?

o~ WD E

What places can radio waves penetrate into?

11.Choose five new words or phrases from the text and try to learn them.
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multiplexing
data

channel
extensively

tier

UNIT 8

FREQUENCY DIVISION MULTIPLEXING

1. Practice reading the following words.

[ 'maltipleksin]

['derts]
['tfeenl]

[1k'stensivii]

[tio]

either  ['ardar]
thereof [ 0co'rof]
known  [noon]
enough  [1'naf]
path [pa:6]

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

challenge
at a rate of

circuit-switch

['Yeelmds]
[rext]

[ 's3:kit swit/]

CJIOJKHAs 3aJiaua, mpobiiema
CO CKOPOCTBIO

KOMMYTAaTOp KaHaJIOB

to comprise [kom'praiz] BKJIIOYATh B ceOs
to consider [kon's1doa] paccMaTpuBaTh
copper [ 'kpps] METHBIH
destination [ destr'nerfon] IYHKT Ha3HAYCHHUSI
digital ['did3ital] ¢ poBoi

exchange plant

[1ks'tfemnd3 pla:nt]

MECTHOE 000pYI0BaHUE

frequency

['fri:kwonsi]

qgacToTa

network

[ netw3s:rk]

CCTh

packet-switching

[ paekitswitfin]

KOMMYTalus MMakCTOB

to portray

[po:tre1]

OITKMChIBATH

proper

['propa]

HaUISKAIUN
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to replace [r1'pleis] 3aMEHSTh

to sample [ 'sa:mpl] 3amMepsTh
stream [strim] MOTOK
switching [switfig] MEPEKITIOYCHUE
talking path peUeBOii TPAKT
transmission [treenz ' mifon] nepeaaya

3. Do you know anything about frequency division multiplexing? Read the
text below to find out more information about FDM.
FREQUENCY DIVISION MULTIPLEXING (FDM)

In the long-distance network, and more in the local exchange plant, digital
transmission is used. A digital signal is comprised of a stream of 1 s and O s that

portray the analog voice signal by means of a code.

Analog signals can be combined (i.e., multiplexed) with a carrier frequency.
When there is more than one channel, this is called frequency division
multiplexing (FDM). FDM was used extensively in the past but now has generally
been replaced with the digital equivalent: time division multiplexing (TDM). The
most popular TDM system is known as tier 1 (TI). In a Tl system, an analog voice
channel is sampled 8,000 times per second, and each sample is encoded into a 7-bit
byte. Twenty-four such channels are mixed on these two copper pairs and
transmitted at a bit rate of 1.544 megabits per second. T1 remains an important

method of transmitting voice and data in the PSTN.

Thus, a talking path (i.e., a switched circuit) in the PSTN can be either
analog or digital or a combination thereof. In fact, a digital signal can be
transmitted over a packet-switched network as easily as a circuit-switched
network. Now if we consider the next step, we see that digitized voice is not very

different from data, and if data can be transmitted over a packet network, then so
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can digitized voice. This, of course, is not known as voice over the Internet. The

challe
After
is to

destin

nge, of course, is to get the transmitted signal to the destination fast enough.
all, this may well be a time-sensitive voice conversation. A second challenge
get each packet, which is a small piece of a voice conversation, to the

ation in the proper order. Progress is being made, and we can well believe

that packet switching will play an important role in the PSTN of tomorrow.

PSTN (Public Switched Telephone Network) — Tenedonnas koMmmyTHpyemas

CETh OOIIIETO ITOJIH30BAHUS

T1 - evi0enennas aunus co ckopocmoio nepedauu oanHvix 1, 544 Moum 6 cex.

4. Read the text again and answer the questions.

1.

5.

5.

What kinds of transmission are used in local exchange plants and in long
distance networks?

What is the most popular TDM system? Describe it.
What kinds of a talking path are there in the PSTN?
How can a digital signal be transmitted?

What are the two challenges mentioned in the text?

Match the words opposite in meaning.

1. Local a) slow

2. Digital b) less

3. Fast

c¢) global

4. More d) same

5. Diff

6.

erent e) analog

Translate the following word combinations into Russian.

1. A digital signal
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2.
3.
4.
S.
6.
7.

A long-distance network
By means of a code

Time division multiplexing
To use extensively

A packet network

To get the transmitted signal to the

destination

8.
Q.

N O R W N

N ow N R

\oice conversation

A circuit-switched network

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

. Mudposas nepenaya

. Hecymas wactora

. ['onocoBout curuan

. MynbTHUIIEKCAlMs C YaCTOTHBIM JI€JIEHUEM
. Urpats BaxkHyIO pOJIB

. Cnenyrommii mar

8. Match the following words with their definitions.

. Network a. the numbers of time that something happens

. Digital b. radio station

. Frequency c. a system of things that are connected with each other

. Channel d. a system that allows people using computers around the
world to send and receive information

. Internet e. using a system in which information is in the form of
changing electronic signals

. Code f. to send out radio or television signals

. Transmit g. a system of words, letters, or signs that are used for
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sending secret messages

9. Complete the sentences using the words from the text.

1. Analog signals can ... combined with a carrier frequency.

2. In the long-distance network, and more in the local
plant, digital transmission is used.

3. The most popular ... system is known as tier 1 (TI).

4. T1 remains an important method of ... voice and data.

5. FDM was used extensively in the past but now has generally ... replaced with

the digital equivalent: time division multiplexing (TDM).

10.Mark the following sentences True or False.

1. In a Tl system, an analog voice channel is sampled 8,000 times per second, and
each sample is encoded into an 8-bit byte.

2. Twenty-four such channels are mixed on these two copper pairs and transmitted
at a bit rate of 1.544 kilobits per second.

3. FDM has generally been replaced with the digital equivalent: time division
multiplexing.

4. T1 remains an important method of transmitting voice and data in the FDM.

5. A talking path in the PSTN can be either analog or digital or a combination

thereof.

11. Match a line in A with a line in B.

A B

1.This text is about ... a) several pieces of equipment that
are connected to each other and
work together

2. A digital signal is comprised... b) with a carrier frequency

3. The digital equivalent FDM - c) the complete circle that an electric
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current flows around

4. System - d) frequency division multiplexing
5. Circuit - e) time division multiplexing
6. Analog signals can be combined... f) of astream of 1 sand O s that

portray the analog voice signal by

means of a code.

12. Divide the text “Frequency division multiplexing” into logical parts and
give subtitles to each part.
13.Write the summary of the text.

14. Read and translate the following text. Use a dictionary to help you.

FIBERS

In the digital world all forms of information are translated into bits, the
standard international language of today's computers, and represented as pulses
of light. Information in this form can be processed easily and sent anywhere in
seconds in a single multi-purpose network. Optical fibers are ideal for digital
working and open the door to a host of services not possible on an analogue
system.

Each strand of fiber consists of an inner core to channel the light and an
outer cladding to keep it in by reflecting it back along the core. To make the
glass for the fibers, the ingredients are deposited as gases on the inside of a
hollow silica tube at temperatures of around 2000°C. The tube is collapsed under
intense heat to form a solid glass rod about 1 cm in diameter which already has
the structure of the fiber which will be drawn from it. The rod is then loaded
into a furnace, drawn into fiber and coated with resin to protect it and increase
its flexibility. Tiny crystals the size of grain of salt are used to produce the
light which carries information along the fibers. This passes through a lens into
the fiber. At the other end a receiver reverses the process and turns each light

pulse into an electrical sign. Optical fibers will have countless applications in

56



tomorrow's "information society". Optical fibers, hair-thin strands of pure glass
carrying information as pulses of light, have been described as “probably the
biggest breakthrough in telecommunications since the invention of the
telephone”.

Outer cladding — napyoicnoe noxkpvimue

15. Choose five new words or phrases from the text. Check their meaning and

pronunciation, and try to learn them.
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UNIT 9
BROADCASTING

1. Practice reading the following words.

amplitude ['eemplitju:d] kilohertz [ 'kilohs:ts]
appreciate [o'pri:fient] modulate [ 'mpdjoulert]
transmit [treenz ' mit] mobile ['moubail]
deviate ['di:viert] audio ['0:diou]

2. Read the following international words and think about their meaning.
Amplitude; transmission; modulation; line; information; voltage; radio; kilohertz;

signal; mobile; communication; signal.

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

VOCABULARY
broadcast [ 'bro:dka:st] paaro, paJroBeIIaHue
FM - frequency modulation | [ ef'em 'fri:kwonst JaCTOTHASI MOTYJISIIHSI
modju’lerfn]
shortcoming [ Jo:t ' kamin] HEJI0CTATOK; Me(peKT
wideband ['wardband] IITUPOKOITOJIOCHBIH
medium [ 'mi:diom] HOCHTEIIb, Cpeia
retain [r1'ten] JIepKaTh; YICPKUBATh
carrier [ 'keerio] 1) HocuTeNb; 2) Hecymas
(gacrota)
subtle ["satl] TOHKHH, N3bICKAHHBIN
variation [veori erfn] U3MCHEHHUE, KoJieOaHue
narrow band [ 'naerav 'bend] y3Kasi [0JI0Ca YacTOT
UHF (ultrahigh frequency) | [ altrohar 'fri:kwonsi] | yabTpaBbIcOKast 4acToTa
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deviate ['di:viert ] OTKJIOHSITHCS

VHF (very high frequency) | ['verthar 'fri:kwonsi] | cBepXBbICOKas 4acTOTa

4. Give the definition of the word ‘broadcasting’. Read the text and answer the
questions below.

1. When were the first commercial stations set up in the USA?

2. What is the function of amplitude modulation?

3. What is one of the important factors of FM?

4. What is a typical signal deviation?

5 What is the standard for broadcasting?

BROADCASTING

When broadcasting first started in the 1920s amplitude modulation was
used because it was the obvious and the easiest way to transmit sound. Although
the first commercial stations were set up in the USA around 1939, it was not until
the 1950s that FM started to become really accepted. It was in 1954 that the BBC
announced their intention to start FM broadcasting. Now VHF FM is the accepted
medium for high quality transmissions, and stations that use AM on the medium
and long wave bands have to work hard to retain listeners who prefer the higher
quality of VHF FM.

Amplitude modulation, which is the simplest and most obvious form of
modulation, varies the amplitude of the carrier so that it carries the sound
information. Frequency modulation is slightly more subtle and as the name
indicates, it varies the frequency of the carrier in line with the variations in the
modulating audio signal. This as the modulating waveform increases in voltage, so
the carrier will swing in one direction and as it decreases it will move in the other
direction.

One of the important factors of FM is the degree by which the carrier
changes. This deviation is usually expressed in kilohertz variation either side of the

center (no modulation) frequency. Typically, a signal may have a deviation of +/- 3
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kHz if it varies up and down by 3 kHz. There are two main categories on FM. The
first is called narrow band FM, and this is where the deviation is relatively small,
possibly 5 kHz. This type of transmission is used mainly by VHF / UHF point-to-
point mobile communications. To appreciate the full benefits of FM, wideband FM
is used having a greater level of deviation. The standard for broadcasting is +/- 75

kHz. To fully accommodate these transmissions a bandwidth of 200 kHz is used.

5. Match the words similar in meaning.

1. Medium a) range

2. Deviation b) carrier

3. Signal ¢) broadcasting
4. Amplitude d) variation

5. Transmission e) call

6. Match the words opposite in meaning.

1. Start a) big

2. First b) refuse
3. Full c) final
4. Accept d) empty
5. Small e) finish

7. Find English equivalents to the following word combinations in the text.
1) Bricokoe Ka4yecTBo;
2) aMILTUTYIHAS MOTY/ISIIHS;
3) MOXET UMETh OTKJIIOHEHHE;
4) OCHOBHBIE KATCTOPHH;
5) apyroe HampaBJicHHE,
6) BakHbIC (DAKTOPHI;
7) MOIYJISIMS YacTOTHI;
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8) cranmapTHas 4acTOTa BEIAHMS,
9) mepBas KOMMepUECKask CTAHIIUS;
10) oTHOCHUTEIHEHO HEOOIBIIION;

11) mo oOe CTOPOHBI OT IEHTpA.

8. Match English and Russian equivalents.

1. One of the important factors a) 3ByKOBOW CHUTHAJ

2. Two main categories b) ucnosb3yercs B OCHOBHOM

3. To transmit sound C) MOXET UMETh OTKIIOHCHHE

4. Announced their intention d) MoOwMIIbHAs CBSI3b

5. Is used mainly €) JIBe TJIaBHBbIC KAaTeTOPUHU

6. May have a deviation f) mepenaBath 3ByK

7. Audio signal g) oIMH U3 BaXXHBIX (PAKTOPOB

8. Mobile communications h) 0OBsIBUIIM O CBOEM HAMEPEHUU

9. Reorder the words to make a sentence.

1. that, was, the BBC, 1954, in, their intention, it, announced, FM broadcasting, to
start.

2. FM, two, there, main, are, on, categories.

3. 75 kHz, standard, the, is, +/-, for broadcasting.

4. FM, of, carrier, changes, of, one, is, the, the degree, factors, by, which, the
important.

5. is, used, these, kHz, transmissions, a, To, accommodate, 200, bandwidth, fully,
of.

10. Insert the necessary word in the gap.

1. When ... first started in the ... amplitude modulation was ... because it was the
obvious and the easiest way to ... sound.

2. This as the modulating... increases in ... so the carrier will ... in one direction

and as it ... it will move in the other direction.
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3. ... of the important factors of ... is the degree by which the ... changes.
4. It was in ... that the ... announced their intention to ...FM broadcasting.
5. To ... the full benefits of ..., wideband FM is ... having a greater level of ....
11. Make up the outline of the text “Broadcasting”. Retell the text.
12. Translate the text “The Transmission of Visual Images”. Use a dictionary to
help you.
THE TRANSMISSION OF VISUAL IMAGES

Television, the transmission of visual images from studio to receiving screen,
presents problems compared with which those of broadcasting appear very simple.
Broadcasting is concerned with transmission of a single stream of sound.
Television has to transmit almost simultaneously the infinite number of differences
of light and shade, which go to make up a picture. And it has not only to transmit
these variations, but alter them in order to give the illusion of movement.

In the cinema two dozen different pictures are transmitted per second, so that
the eye, unable to work at this speed, is deceived by visual retentivity into thinking
that it is watching continuous movement. The television apparatus combines this
illusion with another: that many hundred spots very close together are a single
picture. It is in the speed required that television differs from the mere
transmission of pictures.

Television adopts the plan of turning a picture into a large number of little
spots each of a different shade and so close together that until examined very
closely they appear to be completely joined. If you look at a newspaper
photograph, you will see these thousands of little dots, the size and number
depending upon the "coarseness"” of the screen which has been used to make the
block. Now it might be possible to take a little picture and turn it into, say, 500
dots that would give a reasonably clear image of the size of a postage stamp, and
each dot on a different wavelength. It is possible but hardly practicable, for it
would entail 500 different transmitting and receiving sets, not to mention devices

for projecting the dots in their right place at the right moment.
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13. Read and render the text “Broadcast VHF FM”.
Broadcast VHF FM

An amplitude modulation was used because it was the obvious and the easiest
way to transmit sound. Its shortcomings became more obvious and the quest for
higher quality transmissions lead to the introduction of wideband frequency
modulation. The first commercial stations were set up in the USA around 1939. It
was in 1954 that the BBC announced their intention to start FM broadcasting. Now
VHF FM is the accepted medium for high quality transmissions.

Amplitude modulation - varies the amplitude of the carrier so that it carries
the sound information. Frequency modulation - the name indicates it varies the
frequency of the carrier in line with the variations in the modulating audio signal.
This as the modulating waveform increases in voltage, so the carrier will swing in
one direction and as it decreases, it will move in the other direction.

One of the important factors of FM is the degree by which the carrier changes.
This deviation is usually expressed in kilohertz variation either side of the center
(no modulation) frequency. Typically, a signal may have a deviation of +/- 3kHz if
it varies up and down by 3 kHz. There are two main categories on FM. The first is
called narrow band FM, and this is where the deviation is relatively small, possibly
5 kHz. This type of transmission is used mainly by VHF / UHF point-to-point
mobile communications. To appreciate the full benefits of FM, wideband FM is
used having a greater level of deviation. The standard for broadcasting is +/- 75
kHz.

The advantage of FM is that as the modulation is carried solely as frequency
variations, much noise, can be discarded in the receiver. Accordingly it is possible

to achieve much better noise performance using FM.
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UNIT 10
TELECOMMUNICATIONS NETWORKS

1. Practice reading the following words.

infrastructure
synchronous

hierarchy

[ 'infrostrakt(o]
['smkronas]
[ 'harora:ki]

multiplexing  ['malti pleksi]

[ '1ntofers]

configuration  [kon figju'reif(a)n]

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

VOCABULARY
to arrange [o'remnd3] pacroJjorarh
capacity [ko'paesati] MOIIIHOCTb
copper [ 'kops] MeJb
digital ["didzital] 1 poBoOi
fiber ['farbar] BOJIOKHA
to govern [ 'gavn] peryJmpoBaTh
to imply [1m'plai] 03HaYaTh
magnitude [ 'meegnitju:d] BEJIMYMHA

maintenance

[ 'meintanans]

TEXHUUYECKOE 00CTyKHBaHHE

route [ru:t] MapupyT

scarcity ['skeastti] JIePUIHAT

scheme [skiim] cxema

self-healing [self 'hi:lm] CaMOBOCCTaHABIMBAIOLIUCS
strand [streend] HUTh

to string [strap] NPOTATUBaTh; MIOABEIINBATH
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3. Read the text and answer the questions below.
1. What is the popular transmission medium in the telecommunications networks
nowadays?
2. What codes have been used in telecommunications networks?
3. What standard is used for optical telecommunications transport?
4. What do the Sonet standards govern?
5. What is ADSL?
TELECOMMUNICATIONS NETWORKS

Transmission in the telecommunications networks of today is, more and more,
digital in nature and the transmission medium of choice is fiber. ‘Digital’,
however, does no more than imply a string of 1s and Os racing through the
network. But how are these 1s and Os to be arranged? At what speed are they to
travel? What route should they take? Answers to questions such as these have
taken many forms and have made for the most complicated aspect of the
telecommunications business. There has never been a scarcity of coding schemes
in the industry. Starting with Morse code, going to the Baudot code, then the ASII
code, we have seen each providing for better transmission and higher quality. In
this section we will discuss the most popular and important codes.

Sonet is a standard for optical telecommunications transport. The Sonet
standard is expected to provide the transport infrastructure for worldwide
telecommunications for at least the next two or three decades. It defines a
technology for carrying many signals of different capacities through a synchronous
optical hierarchy. The standard specifies a byte-interleaved multiplexing scheme.

The Sonet standards govern not only rates, but also interface parameters;
formats; multiplexing methods; and operations, administration, maintenance for
high-speed transmission. We most often hear of Sonet rings in which fiber strands
are strung around a metropolitan area in a ring configuration. The system is
designed so that transmission can take place in either direction; should there be a
fault at any one location, transmission will immediately take place in the opposite

direction. That is, the system is self-healing.
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Asymmetric digital subscriber line (ADSL) is, essentially, a modem that
employs a sophisticated coding scheme. This coding scheme permits transmission
over copper pairs at rates as high as 6 Mbps for distances of 9,000 to 12,000 feet.
Speeds of this magnitude bring to mind television signals. ADSL succeeds because
it takes advantage of the fact that most of its target applications (video-on-demand,
home-shopping, Internet access) function perfectly well hence the word

asymmetric.

4. Match the words similar in meaning.

1. Transmission a) intricate
2. Complicated b) manage
3. Section c) afford

4. Govern d) broadcast
5. Provide e) part

5. Match the words opposite in meaning.

1. Different a) worse

2. Scarcity b) simple

3. Better ¢) symmetrical
4. Sophisticated d) similar

5. Asymmetric e) excess

6. Find English equivalents to the following word combinations in the text.
Ha cerogusiHui 1¢Hb;

Marepuan qjis nepenayu;

O06ecneunBaTh 00JIe€ BEICOKOE KAUECTBO;

BricokockopocTHas nepenaya;

OnToBOJIOKOHHBIC HUTH;

o g k~ w D PE

Konbueas koHpuryparus;
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7. IlporcxoauTh B IPOTHBOIOIOKHOM HalpaBlICHUH;
8. Ilo cyru;
9. Cxema KOAMpOBaHMS,

10. Mennas mapa.

7. Mark the following sentences True or False.

. There has always been a scarcity of coding schemes in the industry.
. The transmission medium of choice today is copper.

. ADSL is a standard for optical telecommunications transport.

. The Sonet standards govern multiplexing methods.

. Asymmetric digital subscriber line is, essentially, a modem.

. The Sonet standard specifies a byte-interleaved multiplexing scheme.

8. Translate the following word combinations into Russian.

. Racing through the network

. Most complicated aspect

. Scarcity of coding schemes

. Higher quality

. Defines a technology

. To be arranged

. Signals of different capacities
. Take place in either direction

. Asymmetric digital subscriber line

. Reorder the words to make a sentence.
. to, they, speed, what, At, are, travel?
. IS, a, transport, Sonet, for, optical, standard, telecommunications.

. has, industry, of, coding, never, a, scarcity, There, schemes, in, been, the.
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4. The, multiplexing, standard, a, byte-interleaved, specifies, scheme.
5. system, That, self-healing, is, the, is.
6. What, they, should, route, take?
7. will, We, discuss, the, most, popular, and, important, codes.
10. Give the title to each paragraph of the text.
11. Retell the text using the titles.
12. Give the summary of the following text.
SUBMARINE FIBER NETWORKS

Submerged in the world’s oceans are well over a million kilometers of
submarine cable — enough to circle the globe 30 times — forming a network of
arteries that carry huge volumes of traffic between continents. Although satellite
communications can provide traffic to many locations, it plays a complementary
role to cable technology, which has the volume capacity necessary for the bulk of
international communication (speech, fax, data and internet protocol).

Electro-optic repeaters and fiber optics were introduced in the 1980s, before
which coaxial cables were used. The introduction in the 1990s of optical amplifiers
that could process multiple wavelengths opened the door to wavelength division
multiplexing (WDM). At the same time, deregulation created a much more
competitive environment where the demand for capacity has increased faster than
ever. Today a single fiber can provide 640 Gb/s — more than 1000 times the
capacity of the last coaxial cables and roughly equivalent to 8 million
uncompressed (64 kb/s) speech circuits. Each cable can contain several fibers.

One might imagine that a submarine cable system should be much like a land
cable system except for the rather obvious requirement that it be waterproof. In
practice, there are many differences, most of them due to the depth and size of our
oceans. Ocean depths may approach 8 km with pressures of 800 atmospheres at the
extreme. Cables and optical repeaters must be robust enough to survive the marine
installation. Conditions at sea are such that one cannot guarantee gentle treatment.
Once a system is installed, however, deep water is a benign environment.

bulk — 6oabuoe koruuecmso, robust — kpenxuii,
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waterproof — sodonenponuyaemwiii, gentle treatment — zéexkoe emewamenscmeo,

benign — 6raconpusmuoiii, bracomeopHeutil.

13. Read the following text and answer the questions.
1. What is the advantage of amplitude modulation?
2. What is the simplest method, which can be used to demodulate AM?
3. Why is a capacitor used at the output?
4. What type of detector is called a linear envelope detector?
5. When is the signal reduced in strength?
RADIO RECEIVER AMPLITUDE MODULATION DEMOLULATION

One of the advantages of amplitude modulation (AM) is that it is cheap and
easy to build a demodulator circuit for a radio receiver. The simplicity AM radio
receivers AM is one of the reasons why AM has remained in service for
broadcasting for so long. One of the key factors of this is the simplicity of the
receiver AM demodulator. A number of methods can be used to demodulate AM,
but the simplest is a diode detector. It operates by detecting the envelope of the
incoming signal. It achieves this by simply rectifying the signal. Current is allowed
to flow through the diode in only one direction, giving either the positive or the
negative half of the envelope at the output. If the detector is to be used only for
detection it does not matter which half of the envelope is used, either will work
equally well. Only when the detector is also used to supply the automatic gain
control (AGC) circuitry will the polarity of the diode matter. The AM detector or
demodulator includes a capacitor at the output. Its purpose is to remove any radio
frequency components of the signal at the output. The value is chosen so that it
does not affect the audio base-band signal. There is also a leakage path to enable
the capacitor to discharge, but this may be provided by the circuit into which the

demodulator is connected.

This type of detector or demodulator is called a linear envelope detector

because the output is proportional to the input envelope. Under normal
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circumstances signals received via the ionosphere reach the receiver via a number
of different paths. The overall signal is a combination of the signals received via
each path and as a result, they will combine with each other, sometimes
constructively to increase the overall signal level and sometimes destructively to
reduce it. It is found that when the path lengths are considerably different this
combination process can mean that small portions of the signal are reduced in

strength.

Base-band — remooyruposannas nepeoaua,

envelope - oeubarowasn (cuenana),

Sideband - 6oxosas nonroca (wacmom),

receiver - paouonpuemnux,

Automatic gain control - asmomamuueckas pecynuposka ycunemnus,
Leakage - ymeuxa,

susceptible - socnpuumuuswiii, uyscmeumenvhulil,

Overall - cymmapnuwiii,

carrier - necywas (vacmoma,,

Occurrence - coovimue; cayuail.
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UNIT 11
MODERN LIGHT-VAWE COMMUNICATIONS TECHNOLOGY

1. Practice reading the following words.

data

digital

['derto]
['didzit(o)l]

efficient

[1'fy(o)nt]

transmission [treenz'mif(a)n]

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

to accommodate

[o'komadert]

BMeENIaTh

alternately [0:I't3:natl1] 00YEPETHO; TTOTIEPEMEHHO

capacity [kao'paesati] MOIIHOCTb, HATPY3Ka;
IIPOU3BOIUTEIIHHOCTh

counterpart ['kauntopa:t] aHaJIoT; MyOJIMKAT, KOS

efficiency [1'fi(a)n(t)s1] 1) k03 PUIHEHT TTOJIE3HOTO
JIEVCTBUS, OTAa4Ya
2) apdexTuBHOCTD

glass fiber ['gla:s 'farba] CTEKJIOBOJIOKHO

to handle ['heendl] o0OpabaThIBaTh

to install [1n'sto:1] YCTaHaBIIUBATh

light-wave ['lart ‘werv] CHUCTEMBI CBSI3U C HCIIOJB30BaHUEM

communications CBETOBBIX BOJH

systems

to maintain [mern'tein] oOcmyxuBaTh  (TOJICP)KUBATH
paboyeM COCTOSIHUN)

pulse [pals] UMITYJIbC, TOTUOK

renowned [r'naund] W3BECTHBIH
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savings ['servinz] COKOHOMJICHHBIE CPECTBA

sophisticated [so'fistikertid] CJIO’KHBIN, COBPEMEHHBIHN, TIEpE0BOI

tremendous [tri'mendas] OTPOMHBIH, TUTAHTCKUN, TPOMa THBIH

versatile ['v3:sotail] YHHBEPCAIbHBINA, MHOIOLICJICBOM,
TUOKUM

3. Read the text and answer the following questions.

1. What kinds of signals can be transmitted over the network?

2. What are the advantages of light-wave communications systems?

3. What types of information can light-wave communications systems
transmit?

4. How fast can information be transmitted through a single, hair-thin glass
fiber? Give an example from the text.

5. How many telephone conversations can a single system accommodate?

MODERN LIGHT-VAWE COMMUNICATIONS TECHNOLOGY

Recently, the concept of using light pulses instead of electrical signals to
transmit information was only that — a concept. Today, light-wave
communications systems are among the most sophisticated transmission systems in
the telecommunications network. They are at once efficient, versatile and relatively
inexpensive to install and maintain.

The efficiency of light-wave systems is perhaps their most renowned quality.
They carry enormous amounts of information over long distances at very high
speeds. Consider, for example, the speed and capacity of the Bell System's long
distance light-wave system. Light pulsing through a single, hair-thin glass fiber in
this system can transmit the entire contents of Webster's unabridged dictionary —

more than 2700 pages — over thousands of miles in only six seconds.
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No less impressive than this tremendous speed and capacity is the versatility
of light-wave systems. Because they are digital systems, they can transmit easily
any of these types of information: voice signals, high-speed data signals, and
television signals. Without undermining quality or efficiency, a single system can
accommodate thousands of telephone conversations, and alternately handle data or
video signals.

Finally, light-wave systems are inexpensive to install and operate compared to
their wire-and-cable counterparts. Moreover, they allow considerable savings.
The entire contents of Webster's unabridged dictionary — noanoe cooepacanue

HeadanmuposanHozo cioeaps Bebcmepa

4. Match the words similar in meaning.

1. Efficient a) huge

2. Maintain b) velocity
3. Enormous c) maybe

4. Speed d) support
5. Perhaps e) suitable

5. Match the words opposite in meaning.

1. Sophisticated a) cheap

2. Renowned b) low

3. Light c) simple

4. High d) unknown

5. Expensive e) darkness

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

|_\

. TeJICKOMMYHI/IKaHI/IOHHaH CCTh
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o & W

oo

4.

9.

o &~ 0w =N

[lepenaBaTh orpomMHbIe 00BEMBI HHPOPMAITUU
Cucrema CBETOBOIOB
CTEeKII0BOJIOKHO TOJIIIUHON C YEJIOBEUECKUU BOJIOC

[{udpoBbie cuCTEMbI

Translate the following word combinations into Russian.
To use light pulses

To transmit information

Versatility of light-wave systems

To accommaodate thousands of telephone conversations

To install and maintain

Insert prepositions and translate the sentences.

Light-wave communications systems are relatively inexpensive ... install
and maintain.

The concept ... using light pulses instead ... electrical signals ... transmit
information was only a concept.

They carry enormous amounts ... information ... long distances ... very
high speeds.

They can transmit easily any type ... information.

Divide the text into logical parts and give titles to each part. Write the

summary of the text.
10. Retell the text

11. Translate the following text in writing.

COMMUNICATIONS AND FIBERS

Optical fibers, hair-thin strands of pure glass carrying information as pulses

of light, have been described as "probably the biggest breakthrough in

telecommunications since the invention of the telephone™. All kinds of

communications can be carried along the same optical fiber cable — speech,
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text, photos, drawings, music, computer data, etc. — at higher speeds than
have been previously possible.

The fibers, made from glass so pure that a block of it 20 km thick would
theoretically be as transparent as a window pane, have many advantages over
metal wires. Small, light and easy to handle, they are made from an abundant
raw material, sand. They can carry the same number of telephone calls as
metal cables ten times as thick - dozens of fibers, carrying around, 100,000
telephone calls, could all pass through the eye of a needle, at the same time
— and they are immune to electrical interference which affects the quality of
calls. An optical fiber cable the thickness of a finger could bring a hundred TV
channels to a receiver.

The tiny strands are playing a key role in the digital revolution which is
sweeping through modern telecommunications. The telecommunications
network developed for the telephone used a system, which turned the air
pressure waves created by speech into continuous and variable "analogues" of
electrical waves and turned them back to speech at the receiver. Expensive
conversion equipment or separate networks were needed to handle text, TV or

computer data.

Strand — npsow, cmpenea (kabens),
breakthrough - kpynnoe omxpwimue,
window pane - okonnoe cmekio,
abundant - obunsnsiil, 6o2cameiil,
immune — negocnpuumuusulil,

transparent — npospaunuii.
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UNIT 12
CELLULAR CONCEPTS AND BASICS

1. Practice reading the following words.

associate [o'saustert] , [-[iert] efficient [1'fif(o)nt]
cellular ['seljula] frequency ['fri:kwan(t)si]
equipment [1'kwipmont] scheme [ski:m]

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

VOCABULARY
to attenuate [o'tenjuit] 0CcnadIsaTh
available [o'verlabl] JOCTYITHBIN, IMCIOIIUNCS B
HaJTUIHH
coverage area ['kav(o)rids 'eario] 30HA MOKPBITHUS,
o0cCITyKUBaHUs
cut-off ['katof] OTCEYKa, TpaHUYHas 4acTOTa
to diminish [di'minif] YMEHBIIIATh
to employ [1m'plo1] MIPUMEHSATh, UCIIOJIb30BATh
hexagonal [hek'saeg(o)n(o)l] IECTUYTOJIbHBIH,

HECTaHJAPTHBIN; UMEIOIITUN

HEMpaBUIbHYIO (GopMy,

HECHUMMETPUYHBIN
mutual interference ['mju:tfual B3aWMHBIC TIOMEXH
1nta'fior(o)n(t)s]
to overlap [ auva'laep] HEPEKPHIBATh; YaCTUIHO
COBIIQ/IaTh
range [remd3] JIMana3oH
receiver [rr'si:vo] 1) panuonpueMHUK,;

2)tenedonHas TpyoOka
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reverse direction [r1'v3:s di'rek[(e)n] | oOpaTHOE HalpaBiIeHHE,
IPOTHBOIIOJIOKHOE
HaIpaBJICHUE

to split up pa3neniTh

terrain [to'rem] MECTHOCTb, TEPPUTOPHS

waiting list ['wertilist] CITUCOK OKHJIAFOTIINX

3. Read the text and answer the questions below.
CELLULAR CONCEPTS AND BASICS

Cellular systems are widely used today and cellular technology needs to
offer very efficient use of the available frequency spectrum. With billions of
mobile phones in use around the globe today, it is necessary to re-use the available
frequencies many times over without mutual interference of one cell phone to
another.

Early schemes for radio telephones schemes used a single central transmitter
to cover a wide area. These radio telephone systems suffered from the limited
number of channels that were available. Often the waiting lists for connection were
many times greater than the number of people that were actually connected. In
view of these limitations this form of radio communications technology did not
take off in a big way. Equipment was large and these radio communications
systems were not convenient to use or carry around.

The method that is employed is to enable the frequencies to be re-used. Any
radio transmitter will only have a certain coverage area. Beyond this the signal
level will fall to a limited below which it cannot be used and will not cause
significant interference to users associated with a different radio transmitter. This
means that it is possible to re-use a channel once outside the range of the radio
transmitter. The same is also true in the reverse direction for the receiver, where it
will only be able to receive signals over a given range. In this way it is possible to

arrange split up an area into several smaller regions, each covered by a different
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transmitter/receiver station. These regions are conveniently known as cells, and
give rise to the name of a “cellular" technology used today. They have irregular
boundaries because of the terrain over which they travel. Hills, buildings and other
objects all cause the signal to be attenuated and diminish differently in each
direction.

1. What does cellular technology need to offer?

2. What is the concept of frequency re-use?

3. What did radio telephone systems suffer from?

4. What does the signal level do beyond coverage area?

5. What are the problems with the signal coverage over certain areas?

4. Match the words similar in meaning.

1. Convenient a) project
2. Method b) boundary
3. Scheme C) use

4. Limit d) diapason
5. Employ e) system
6. Range f) suitable

5. Mark the following sentences True or False.
1. Cellular systems are widely used today.

2. Early schemes for radio telephones schemes used several transmitters to cover a

wide area.

3. Equipment was large and these radio communications systems were not

convenient to use or carry around.

4. Cellular technology doesn’t need to offer very efficient use of the available

frequency spectrum.
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5. The radio telephone systems suffered from the great number of channels that

were available.
6. Reorder the words to make a sentence.

1. Early schemes/ for radio telephones/ used a single/ a wide area / central

transmitter/ to cover/ schemes.

2. The method/ is to enable/ the frequencies / to be re-used /that is employed.

3. The same/ the receiver// in the reverse / direction /for /the receiver/is also true.
4. Any radio/ will only have / coverage area / transmitter / a certain.

5. It is possible/ smaller regions/ to arrange / into /split up/an area/ several.

7. Insert prepositions and translate the sentences.

1. Early schemes ... radio telephones schemes used a single central transmitter ...

cover a wide area.

2. ... billions ... mobile phones ... use around the globe today, it is necessary ...
re-use the available frequencies many times over ... mutual interference ... one

cell phone ... another.

3. These radiotelephone systems suffered ... the limited number ... channels that

were available.

4. The same is also true ... the reverse direction ... the receiver, where it will only

be able ... receive signals over a given range.
8. Make up the outline of the text. Write the summary of the text.

9. Retell the text “Cellular concepts and basics”’.
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10. Read the text and answer the questions.
WIRELESS

The first commercially available radio and telephone system, known as improved
mobile telephone service (IMTS), was put into service in 1946. With IMTS, a tall
transmitter tower was erected near the center of a metropolitan area. Several
assigned channels were transmitted and received from the antenna atop this tower.
Any vehicle within range could attempt to seize one of those channels and
complete a call. Unfortunately, the number of channels made available did not
come even close to satisfying the need. To make matters worse, as the metropolitan
area grew, more power was applied to the transmitter or receiver, the reach was
made greater, and still more subscribers were unable to get dial tone.

The solution to this problem was cellular radio. Metropolitan areas were divided
into cells of no more than a few miles in diameter, each cell operating on a set of
frequencies (send and receive) that differed from the frequencies of the adjacent
cells. Because the power of the transmitter in a particular cell was kept at a level
just high enough to serve that cell, these same sets of frequencies could be used at
several places within the metropolitan area. Beginning in 1983, two companies,
one called a wireline company and the other called a nonwireline carrier, were
given a franchise to operate in each major territory.

Two characteristics of cellular systems were important to their usefulness. First,
the systems controlled handoff. As subscribers drove out of one cell and into
another, their automobile radios, in conjunction with sophisticated electronic
equipment at the cell sites (also known as base stations) and the telephone
switching offices (also known as mobile telephone switching office (MTSO),
transferred from one frequency set to another with no audible pause. Second,
systems were also designed to locate particular subscribers by paging them in each
of the cells. When the vehicle in which a paged subscriber was riding was located,

the equipment assigned sets of frequencies to it, and conversation could begin.
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Communication between the cell site and the MTSO utilized more conventional

techniques, such as microwave, copper pairs or fiber optics.

Answer the following questions:

1. When was the first commercially available radio and telephone system put into
service?

2. What problem did cellular radio solve?

3. Which characteristics of cellular systems were important?

4. What technologies were used between the cell site and the telephone switching
offices?

11. Read the text and answer the questions.
MOBILE PHONE

Mobile phones contain a large amount of circuitry, each of which is
carefully designed to optimise its performance. The cell phone comprises analogue
electronics as well as digital circuits ranging from processors to display and
keypad electronics. A mobile phone typically consists of a single board, but within
this there are a number of distinct functional areas, designed to become a complete
mobile phone:

Radio frequency - receiver and transmitter;
Digital signal processing;

Analogue / digital conversion;

Control processor;

SIM or USIM card,;

Power control and battery.

They need to offer high levels of performance, while being able to fit into a very
small space, and in addition to it, the electronics circuitry needs to consume very
little power so that the life between charges can be maintained.

The mobile phone or cell phone as it is often called is equally important to the

network in the operation of the complete cellular telecommunications network.
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1. What are the main components of a mobile phone?
2. What types of electronics are used in cell phones?
3. What features do cell phones have in order to satisfy modern requirements?

4. What energy does a cell phone utilize?

12. Translate the following text in writing. Use a dictionary to help you.
CODE DIVISION MULTIPLE ACCESS

Code division multiple access (CDMA) is a wireless communications
technology that uses the principle of spread spectrum communication. The intent
of CDMA technology is to provide increased bandwidth in a limited frequency
system, but has also other advantages including extended range and more secure
communications. In a CDMA system, a narrowband message signal is multiplied
by a spreading signal, which is a pseudo-noise code sequence that has a rate much
greater than the data range of the message. CDMA uses these code sequences as a
means of distinguishing between individual conversations. All users in the CDMA
system use the same carrier frequency and may transmit simultaneously.

CDMA is a driving technology behind the rapidly advancing personal
communications industry. Because of its greater bandwidth, efficiency, and
multiple access capabilities, CDMA is becoming a leading technology for relieving
the spectrum congestion caused by the explosion in popularity of cellular mobile
phones, fixed wireless telephones, and wireless data terminals. Since becoming an
officially recognized digital cellular protocol, CDMA is being rapidly implemented
in the wireless communications networks of many large communications
corporations.

The main advantages of CDMA are as follows:

- increased capacity;

- improved voice quality, eliminating the audible effects for multipath fading;
- enhanced privacy and security;

- improved coverage characteristics which reduce the number of cell sites;

- simplified system planning reducing operating costs.
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intent — namepenue, yenw,
congestion — nepeepyska,
to relieve — ymenvwamo,

enhance — yseruuusameo.

13. Choose five new words or phrases from the text. Check their meaning
and pronunciation, and try to learn them.
14. Develop the following statement:

We cannot imagine our modern life without mobile communication. What is

telephone for you?

Write about advantages that cellular phones have.
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Unit 13

BLUETOOTH TECHNOLOGY

1. Practice reading the following words.

audio ['2:d1ou] peripheral
technology [tek'nolodsi] special
variety [va'rarati] function
originate [o'ridz(o)nert] licence

[pa'rif(o)r(o)l]
['spef(a)l]
[Tankf(o)n]

['larsans]

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

VOCABULARY
ad hoc [ aed'hok] TUTSE 9TOTO CIydast
a host of MHOT'0, Macca
application [ eplrkerf(a)n] MPUIIOKEHUE; IPUMEHEHUE

cordless headset

[ko:dlas 'hedset]

OecrpoBOHAS TAPHUTYPA

to endeavour

[1n'deva]

[MBITATBCA, CTAPATHCA

enhancement [1n'ha:n(t)smont] YCOBEPIIICHCTBOBAHNE
to establish [1s'teeblif] CO3/1aBaTh
to evangelise [r'veends(o)laiz] POJABUTATH (YTO-JI.)

frequency band

['fri:kwoan(t)st 'beend]

IMOJIOCA 4aCTOT

interoperation

[ interop(a)'rerf(a)n]

COBMCCTHUMOCTD
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to occur [o'ks:] POUCXOUTh, CITy4aThCsI
range ['reinds] narna3ox

rather than [ra:09] a HE; BMECTO TOTO, YTOOBI
rapidly ['reeprdli] OBICTPO

remote [ri'mout] MUCTaHIIMOHHBIN




specification [ spesofr'kerf(a)n] TEXHUYECKAsT XapaKTePUCTHKA

trademark ['trerdma:k] TOBApPHBIN 3HAK

wireless technology ['waralas tek'nolodsi] OeCIpOBOTHAS TEXHOJIOTHS

3. Read the text and answer the following questions.

1. What is Bluetooth widely used for?

2. When did Ericsson come up with a concept to use a wireless connection?

3. How many companies formed Special Internet Group?

4. What fact shows that the Bluetooth SIG grew very rapidly?

5. What functions does the Bluetooth SIG perform?

6. Why was the Bluetooth standard named after the Danish king Harald

Blatand?

7. What was the aim of Bluetooth technology?

8. What frequency band does Bluetooth use for its radio signals?
BLUETOOTH TECHNOLOGY

Bluetooth is widely used as a short range data communications
platform for connecting many devices from mobile phones to
headphones, and computer mice to computers for many applications
including music and audio streaming. Discover how it works in our
tutorial. Bluetooth technology has now established itself in the market
place enabling a variety of devices to be connected together using
wireless technology.

Bluetooth technology has come into its own connecting remote
headsets to mobile phones, but it is also used in a huge number of other
applications as well.

In fact the development of Bluetooth technology has progressed so
that it is now an integral part of many household items. Cell phones and

many other devices use Bluetooth for short range connectivity. In this
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sort of application, Bluetooth has been a significant success.

The Bluetooth history dates back to 1994 when Ericsson came up
with a concept to use a wireless connection to connect items such as an
earphone and a cordless headset and the mobile phone. The idea behind
Bluetooth (it was not yet called Bluetooth) was developed further as the
possibilities of interconnections with a variety of other peripherals such
as computers printers, phones and more were realized.

It was decided that in order to enable the development of
Bluetooth technology to move forward and be accepted, it needed to be
opened up as an industry standard. Accordingly, in Feb 1998, five
companies (Ericsson, Nokia, IBM, Toshiba and Intel) formed the
Bluetooth SIG - Special Interest Group. The history of Bluetooth shows
the Bluetooth SIG grew very rapidly, because by the end of 1998 it
welcomed its 400th member. The Bluetooth SIG also worked rapidly on
the development of Bluetooth technology. Three months after the
formation of the special interest group - it was not yet known as the
Bluetooth SIG, the name Bluetooth was adopted.

The following year the first full release of the standard occurred in
July 1999. The Bluetooth SIG performs a number of functions:

« Publish and update the Bluetooth specifications
« Administer the qualification programme

- Protect Bluetooth trademarks

- Evangelise Bluetooth technology

The Bluetooth SIG global headquarters is in Kirkland, Washington, USA
and there are local offices in Hong Kong, Beijing, China; Seoul, Korea;

Minato-Ku, Tokyo; Taiwan; and Malmo, Sweden.

The name of the Bluetooth standard originates from the Danish king Harald

Blatand who was king of Denmark between 940 and 981 AD. His name translates

as "Blue Tooth" and this was used as his nickname. A brave warrior, his main

achievement was that of uniting Denmark under the banner of Christianity, and
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then uniting it with Norway that he had conquered. The Bluetooth standard was
named after him because Bluetooth endeavours to unite personal computing and
telecommunications devices.

The first release of Bluetooth was for a wireless data system that could carry
data at speeds up to 721 Kbps with the addition of up to three voice channels. The
aim of Bluetooth technology was to enable users to replace cables between devices
such as printers, fax machines, desktop computers and peripherals, and a host of
other digital devices. One major use was for wirelessly connecting headsets for to
mobile phones, allowing people to use small headsets rather than having to speak
directly into the phone.

Another application of Bluetooth technology was to provide a connection
between an ad hoc wireless network and existing wired data networks.

The technology was intended to be placed in a low cost module that could be
easily incorporated into electronics devices of all sorts. Bluetooth uses the licence
free Industrial, Scientific and Medical (ISM) frequency band for its radio signals
and enables communications to be established between devices up to a maximum
distance of around 100 meters, although much shorter distances were more normal.

Bluetooth is well established, but despite this further enhancements are
being introduced. Faster data transfer rates, and greater flexibility. In
addition to this efforts have been made to ensure that interoperation has
been improved so that devices from different manufacturers can talk

together more easily.

4. Match the words similar in meaning.

1. Publish a) machine
2. Device b) important
3. Progress c) take place
4. Significant d) distant

5. Remote e) issue

6. Occur f) develop
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5. Match the words opposite in meaning.

1. Forward a) slowly
2. Rapidly b) high

3. Enable ¢) backward
4. Low d) stiffness
5. Flexibility e) longer
6. Shorter f) disable

6. Translate the following word combinations into Russian.
Local offices
Brave warrior
Integral part
Variety of devices
Wireless connection
Further enhancement
Easily incorporated

Data networks

© ©o N o g B~ w N

To come into own

7. Find the English equivalents to the following word combinations in the
text.
1. Tloaxiroyars yaaa€HHYIO TApHUTYPY
IlepenaBats naHHbIE
[IpombIlITIEHHBIN CTaHIAPT
['maBHBIE TOCTHIKEHUS
Pa3nbie mpousBogurenun
YacToTHBIN AUana3oH

CkopocTh nepeiaun JaHHBIX

© N o o & b

[IpeamMeTsl qOMaITHErO 00MX0/1a
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8. Complete the sentences using the text.

1. , but it is also used in a huge number of other applications as
well.
2. The history of Bluetooth shows the Bluetooth of 1998 it

welcomed its 400th member.

3. The first release of Bluetooth was for a wireless data system with the

addition of up to three voice channels.

4. Another application of Bluetooth technology was to provide a connection

between

5. Bluetooth IS well established, but despite this

introduced.

9. Reorder the words to make a sentence.
1. The following/ the first/ standard/ of the/ year/ full release/ occurred/ in/
full/ 1999/ July.
2. The history/ its 400th/ of/ 1998/ shows/ very rapidly/ because/ grew/ the/
by/ the Bluetooth SIG/ welcomed/ member/ Bluetooth/ of/ end/ it.
3. The technology/ low cost/ easily/ into/ incorporated/ to be placed/ that/
could be/ was intended/ devices/ in a/ module/ electronics/ of all sorts.

4. Faster/ transfer/ flexibility/ and/ greater/ data/ rates.

10. Divide the text “Bluetooth Technology” into logical parts and give
subtitles to each part.

11. Retell the text.

12. Read the following text and make the list of facts and fiction about
Bluetooth.

BLUETOOTH FACT OR FICTION
Like many technologies on the market today, Bluetooth experienced its
share of weirdness and wrong information. Are you ready to play Bluetooth: Fact

or Fiction? Let's go!
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Bluetooth technology was named after a 10" century Danish King.

Fact! The name Bluetooth comes from the 10" century Danish King Harald
Blatand or Harold Bluetooth in English. King Blatand helped unite warring
factions in parts of what are now Norway, Sweden and Denmark. Similarly,
Bluetooth technology was created as an open standard to allow connectivity and
collaboration between disparate products and industries.

Bluetooth was initially conceived as a replacement for RS-232 standard cables.
Fact! But its value, and huge success, came from creating a Personal Area Network
(PAN) of devices, from light bulbs to headsets and everything in between.
Bluetooth was created by Hedy Lamarr, a famous actress and inventor.

Fiction (based on fact)! Hedy Lamarr developed spread spectrum and frequency
hopping technology, which is incorporated in modern Bluetooth technology and
essential for Adaptive Frequency Hopping, which is what makes Bluetooth a good-
neighbor technology and limits interference.

A2DP, GATT, HID and BIP are all important Bluetooth profiles.

Fact! A2DP (Advanced Audio Distribution Profile) makes streaming stereo music
possible. GATT (Generic Attribute Profile) allows developers to build unique
profiles specific for their applications (Bluetooth fork, anyone?). HID (Human
Interface Device Profile) makes your Bluetooth enabled mice and keyboards work
effortlessly. BIP (Basic Imaging Profile) allows you to send images between
devices (other phones, printers, even picture frames).

Bluetooth causes headaches.

Fiction! There is no clear evidence that radio frequency (RF) waves cause any
harmful health effects. Bluetooth headsets have an SAR (Specific Absorption Rate)
value of around .001 watts/kg (less than 1/1000th the SAR limit for cell phones set
by the FDA and FCC).

https://www.bluetooth.com/what-is-bluetooth-technology/bluetooth-fact-or-fiction
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UNIT 14

WI-FI
1. Read the following words and try to remember them.
VOCABULARY
baseline ['berslain] 0a30BbIi
estimate ['estimot] OIICHKA
to harness ['ha:nas] UCII0JIb30BaHUE
to outnumber [ auvt'nambar] IIPEBOCXOIUTh
report [r1'po:t] JOKIIaI
respondent [r1'spondant] OTBETYHK
surge [s3:d3] BCILJICCK
survey ['s3:ver] orpoc
vendor ['vendos] MOCTABIIUK

2. Read the text and answer the questions below

1. What is this text about?

2. What does Wi-Fi mean?

3. What do you think about future developments of Wi-Fi?

4. What did the survey highlight?

Wi-Fi

More than half of operators plan to deploy carrier-grade Wi-Fi.

The Wireless Broadband Alliance (WBA), the industry association focused
on driving next generation Wi-Fi and its role in Public Wi-Fi services, Internet of
Things (lIoT), Big Data, Converged Services, Smart Cities and 5G, today published
its annual report on the state of the Wi-Fi ecosystem, compiled by global research
company Maravedis-Rethink.

The report reveals that 57% of Operators have firm timelines in place for the
deployment of Carrier-Grade network architecture. In addition, the research
showed that by 2020 80% of respondents plan to have deployments in the areas if
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I0T/M2M and more than half already have plans for Converged Services and
Smart Cities.

This year’s survey also highlighted that, as confidence grows in Carrier-
grade WI-Fi, the shift away from Best Effort networks will continue to gather
speed. At current growth, the report estimates that Carrier-grade hotspots will
outnumber best effort in the installed base by the end of 2017 and by 2020 only a
small legacy base of best effort hotspots will remain — less than 10% of the total —
with all new deployments being Carrier-grade or better. Such findings indicate
how rapidly the Wi-Fi services landscape is changing, driven by the new business
imperatives, which are the baseline for further innovation and deployments.

“Increased Operator confidence in Carrier grade Wi-Fi technology has led to
a surge in the growth of deployments over the past 12 months and set a trend that
will to continue. Within 5 years there will be as much as a 70% rise in the number
of Carrier-grade public Wi-Fi hotspots deployed, vastly outnumbering current best
effort,” said Srikanth Shenwai, CEO of the WBA. “These shifts mean that the
themes of the WBA’s Vision 2020 are equally applicable to all the ecosystem’s
stakeholders; Accelerating development of relevant technologies to keep pace with
the rapidly changing landscape. Diversifying in time with the changing face of the
Wi-Fi ecosystem, and increasing investment in development, testing and
deployments to continue the push towards Wi-Fi ubiquity, unlicensed wireless,
IoT, 5G and beyond.”

The survey has demonstrated a growing momentum within the ecosystem
away from talking about the benefits of Carrier-grade to actually realizing its
potential in high-growth areas such as 0T and Smart Cities via deployment. Next
Generation Hotspot and pass point technology have been fundamental enablers in
the transition to Carrier-grade WI-Fi and as investment increases so the potential
returns will grow as new revenue streams develop.

The report also discovered the growing use of Wi-Fi as a strategic platform
by an increasing variety of service providers including pure-plays, aggregators,

MNOs, MSOs and vertical market operators. In 2015, almost one-quarter of the
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business value of Wi-Fi relates to reduced costs and overall ARPU improvement,
but by 2019, these companies expect to be harnessing Wi-Fi, often in combination
with their own networks, to generate incremental revenues directly. The biggest
opportunities are seen in smart cities, Wi-Fi First and multiple bundles including
everywhere access to content and applications.

The survey carried out during Q3 2015, had a total of 212 respondents: 38%
of those Dbeing operators. Other significant respondent groups were Wi-Fi
equipment and device vendors, with 28% and consultants/integrators, 17%. The
majority of responses came from North America (40%) and Europe (26%),
followed by Asia-Pacific (16%).

3. Translate the following word combinations into Russian.

1. Significant respondent groups
2. Increasing variety of service

3. Growing momentum

4. Diversifying in time

5. Carrier grade Wi-Fi technology

6. Surge in the growth of deployments

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

HoBoe nokoiieHue; cereBasi apXUTEKTypa; HabupaTh 000pOThI; YMHBIA TOPOA; POCT
JOBEPHSI; TOPSIYME TOYKH; AAIBHEWIINE WHHOBALMU; POCT BHEJIPEHUH; PACKPHITH
CBOM MOTEHLMAJ; CTpaTernyeckas mniaargopma; B oOLIEH CIIOKHOCTH; CHUKEHHE

3aTpaT; B paBHOW CTENECHU IPUMEHUMBI.

5. Match the following terms with their definitions.

1. Firm a) is a person who is employed to operate or control a

machine.

93



2. Service b) an organization which sells or produces something

or which provides a service, which people pay for.

3. Operator c) asystem or group of connected parts.
4. Finding d) how fast something moves or happens.
5. Network e) You can sometimes refer to an organization or

private company as a particular service when it
provides something for the public or acts on behalf

of the government.

6. Speed f) the information they get or the conclusions they
come to as the result of an investigation or some

research.

7. Plan g) an arrangement for what you intend to do or how

you intend to do something

6. Complete the sentences using the text.

1. The report reveals that 57% of Operators have firm timelines in place for
the ... of Carrier-Grade network architecture.

2. The survey carried out during Q3 2015, had a total of 212 respondents:
38% of ... being operators.

3. The biggest opportunities ... in smart cities, Wi-Fi First and multiplay
bundles including everywhere access to content and applications.

4. Such findings ... how rapidly the Wi-Fi services landscape is changing,
driven by the new business imperatives,

5. They are the baseline ... further innovation and deployments.

7. Mark the following sentences True or False.

1. Decreased Operator confidence in Carrier grade Wi-Fi technology

has led to a surge in the growth of deployments over the past 12
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months and set a trend that will to continue.

2. The report also discovered the growing use of Wi-Fi as a strategic
platform by an increasing variety of service providers including pure-
plays, aggregators, MNOs, MSOs and vertical market operators.

3. The survey carried out during Q3 2015, had a total of 212

respondents: 38% of those being operators.

4. The report reveals that 75% of Operators have firm timelines in

place for the deployment of Carrier-Grade network architecture.

5. How rapidly the Wi-Fi services landscape is changing, driven by the
new business imperatives, which are the baseline for further

innovation and deployments.

8. Insert prepositions and translate the sentences.

1. Diversifying ... time ... the changing face ... the Wi-Fi ecosystem.

2. The survey carried out during Q3 2015, had a total of 212 respondents: 38%
0... those being operators. Increased operator confidence ... Carrier grade Wi-
Fi technology has led ... a surge ... the growth ... deployments over the past
12 months. 3). More than half ... operators plan to deploy carrier-grade Wi-Fi.

3. Such findings indicate how rapidly the Wi-Fi services landscape is changing,
driven ... the new business imperatives, which are the baseline ... further
innovation ... deployments.

4.  Accelerating development ... relevant technologies to keep pace ... the rapidly
changing landscape.

9. Make up the outline of the text. Write the summary of the text.
10. Read the texts about the history and evolution of WI-FI. Write a summary of
the texts.
THE HISTORY OF WI-FI
If you are under 21, you probably cannot conceive of an unconnected world.

For many, mobile devices are literally an extension of their arm. How did we get to
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this world — 7.1 billion people and 7.2 billion mobile devices, where
communication, pop culture, business, news, and personal social lives are
completely intertwined — and completely ubiquitous? The history of Wi-Fi is
really the history of modern communication. Following are some, although clearly
not all, of the highlights that led us to modern Wi-Fi.

1896. World population is ~1.6 billion people. AT&T has about 500,000
telephones in the Bell System. Guglielmo Marconi develops the first wireless
telegraph system, establishing the foundation for all future radio technology.

1947. World population is now ~2.6 billion. Most homes do not yet have
television, but the first ever mass audience of ~ 3.9 million people crowd into
taverns to watch the first televised World Series. The merger of computers and
communications is born with the invention of the transistor. Bell Labs scientists
John Bardeen, Walter Brattain and William Shockley win the 1956 Nobel Prize for
this epic invention.

1962. 9 out of 10 US housecholds now have a TV — 52 million sets. Telstar, The
first communication satellite, 1s launched into orbit.

1969. Over 125 million people tune in to watch the Apollo 11 Moon Landing —
mostly in black and white. Arpanet, the first workable prototype of the Internet, is
launched. It uses packet switching to allow multiple computers to communicate on
a single network.

1985: Over 340,000 US citizens carry cell phones. The FCC releases 3
“garbage bands” for use without a government license: 900MHz, 2.4GHz and
5.8GHz, radiofrequencies then allocated to non-communication purposes like
microwave ovens. The IEEE ((Institute of Electrical and Electronics Engineers)
and WECA, (Wireless Ethernet Compatibility Alliance) form soon thereafter. A set
of media access control (MAC) and physical layer (PHY) specifications for
implementing wireless local area network (WLAN) called 802.11 (Max 2 Mbps) is
developed..

1990. 12.5 million cell phone subscribers worldwide. Computer scientist Tim

Berners-Lee, with the help of Robert Cailliau, completes the first successful
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communication between a computer and a server, a critical step in the development
of the World Wide Web.

1997 — 2000. World population has reached ~6 billion people. 140.2 million
personal computers are sold worldwide; more than half of US households now
have a PC. A committee, made up of engineers from NCR Corporation, Bell Labs,
and IEEE agree on an industrywide wireless standard; a data transfer rate of two
megabits per second, using either of two spread spectrum technologies, frequency
hopping or direct sequence transmission. 802.11a and 802.11b, (Max 11 Mbps) are
released, and a big explosion in wireless capabilities occurs. In 1999, “IEEE
802.11b Direct Sequence” is renamed “Wi-Fi” by cobrand-consulting firm
Interbrand Corporation. Lucent develops a Wi-Fi adapter for under $100, and
Apple introduces Wi-Fi on the iBook, under the brand name AirPort.

2003 — 2007. The number of mobile-phone users in the U.S. surpasses the
number of conventional land-based phone lines. Steve Jobs unveils the very first
1Phone, a Wi-Fi dependent computer that happened to make phone calls. 802.11g
802.11e and 802.11n are released (with 802.11n topping out at Max 600 Mbps).

2009 — 2015: Starbucks announces free Wi-F1 at all their shops. Mobile digital
media time in the US is now significantly higher at 51% compared to desktop
(42%). Social media plays a major role in The Arab Spring. Barrack
Obama@POTUS sends his first Tweet. And the number of mobile devices now
outnumbers humans. 802.11v, 802.11k, 802.11u, 802.11acl, and 802.11acllI are all
released. (With 802.11acll topping out at Max 6.93 Gbps).

So here we are. From the invention of radio frequencies, to a Wi-Fi protocol
speed now 3548 times faster than when it was first invented. The history of Wi-Fi

really is the history of all modern communication.

http://www.ucopia.com/news/history-of-wi-fi
THE EVOLUATION OF Wi-Fi
Since its inception, Wi-Fi has played an integral role in keeping us

connected at home and in public. We have come to expect a standard degree of
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connectivity wherever we go, and regularly rely on Wi-Fi to maintain our
productivity, our organization, our health, and even our protection. But how many
of us know the full history behind Wi-Fi technology? How exactly does it work?
And just how far it has come in 20 years? Here we have explored the evolution of
Wi-Fi, from where it began, what it has helped us achieve, and what future it
promises us as we become increasingly interconnected.

What is Wi-Fi, and How Does it Work?

At a base level, Wi-Fi is a way of getting broadband internet to a device
using wireless transmitters and radio signals. Once a transmitter receives data from
the internet, it converts the data into a radio signal that can be received and read by
Wi-Fi enabled devices. Information is then exchanged between the transmitter and
the device.

Where it All Began

Wi-Fi was first released for consumers in 1997, when a committee called
802.11 was created. This lead to the creation of IEEE802.11, which refers to a set
of standards that define communication for wireless local area networks (WLANS).
Following this, a basic specification for Wi-Fi was established, allowing two
megabytes per second of data transfer wirelessly between devices. This sparked a
development in prototype equipment (routers) to comply with IEEE802.11, and in
1999, Wi-Fi was introduced for home use.

Wi-Fi Frequencies

Wi-Fi uses electromagnetic waves to communicate data that run at two main
frequencies: 2.4 GHz (802.11b) and 5 GHz (802.11a). For many years, 2.4 GHz
was a popular choice for Wi-Fi users, as it worked with most mainstream devices

and was less expensive than 11a.

Getting Stronger
In 2003, faster speeds and distance coverage of the earlier Wi-Fi versions
combined to make the 802.11g standard. Routers were getting better too, with

higher power and further coverage than ever before. Wi-Fi was beginning to catch
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up — competing with the speed of the fastest wired connections.
Overcrowded

The 2.4 Ghz extended range meant that an increasing number of devices
(from baby monitors to Bluetooth) were using the same frequency, causing it to
become overcrowded and slower. Consequently, 5 GHz became the more attractive
option.

Wi-Fi Today and the Internet of Things

The use of Wi-Fi today is summed up nicely by Rethink Wireless: “Wi-Fi
performance continues to improve and it’s one of the most ubiquitous wireless
communications technologies in use today. It is easy to install, simple to use and
economical too. Wi-Fi Access Points are now set up at home and in public
hotspots, giving convenient internet access to everything from laptops to
smartphones. Encryption technologies make Wi-Fi secure, keeping out unwanted
intruders from these wireless communications.”

However, Wi-Fi is more about simply getting online to check email or
browse social feeds. It has also enabled a mind-blowing number of consumer
electronics and computing devices to become interconnected and exchange
information — a phenomenon known as Internet of Things. It’s clear that WiFi is no
longer a one-way street — it has become an essential part of our personal and
professional day-to-day, and is constantly improving our efficiency, our
communication, and is persistently encourages the technology industry to push the
boundaries of what’s possible.

All in all, the capabilities of Wi-Fi are endless, and with the way things are
going, we are incredibly excited to see what the future holds.

http://purple.ai/history-wifi/

11. Choose five new words or phrases from each text. Check their meaning and

pronunciation, and try to learn them.

99


http://purple.ai/wifi/
http://purple.ai/history-wifi/

SUPPLEMENTARY READING

Text 1. Antenna cable analyzer makes measurements easy

Measuring antenna cables is never easy. A variety of parameters needs to be
measured and access is often limited. However, the need to good accurate antenna
cable measurements is necessary when installing and maintaining a variety of
equipment from mobile base stations to broadcast transmitters, PMR stations and a
variety of receiving applications.

The key is measuring antenna cables is to be able to perform one-port
measurements quickly and correctly the first time. That is exactly what network
operators, infrastructure manufacturers and their service providers can do with the
new handheld R&S Cable Rider ZPH cable and antenna analyzer from Rohde &
Schwarz. With its fast measurement speed, intuitive operation and long battery life,
it is ideal for use in the field.

Mobile World Congress, Barcelona 2017 — The handheld R&S Cable Rider
ZPH cable and antenna analyzer helps infrastructure manufacturers and network
operators efficiently install and maintain the steadily increasing number of mobile
communications antenna systems. Where the R&S Cable Rider ZPH really stands
out is its speed. With a measurement speed of 0.3 milliseconds per data point, it is
significantly faster than other instruments. Featuring the fastest boot and warm-up
time on the market, the analyzer allows users to start taking fast measurements just
over a minute after switching on the R&S Cable Rider ZPH. Moreover, there is no
requirement for calibration due to temperature and frequency changes, which saves
time.

Another timesaving feature is the use of the wizard function that guides
users through measurements in easy-to-follow steps. All settings and measurement
steps can be preconfigured. Field technicians only need to execute the test
sequences as shown on the display. The wizard helps inexperienced field
technicians to avoid operating mistakes when performing antenna and cable
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measurements. Since there is no need to change settings manually for different
measurements, the analyzer reduces test time during installation and maintenance.

The R&S Cable Rider ZPH is ideal for use in the field. Thanks to its light
weight of only 2.5 kilograms and a battery life of nine hours, users can handle a
full day’s work without interruption. Users will not be delayed due to the battery
running down in the middle of a measurement. Furthermore, the analyzer has a
large color touchscreen with familiar smartphone-like operation. For example,
markers can be placed by double tapping signals on the display. The analyzer can
also be operated via the extra-large, widely spaced keys that allow easy handling
even when the user wears heavy-duty work gloves.

The R&S Cable Rider ZPH base unit covers a frequency range from 2 MHz
to 3 GHz. Extending the frequency range to 4 GHz is straightforward with the
R&S ZPH-B4 option, which is enabled via a key code.

http://www.radio-electronics.com/news/antennas-propagation/antenna-cable-

analyzer-makes-measurements-easy-8135

Text 2. Signal propagation for satellites

- the effects of the atmosphere on satellite signals

Satellites are widely used these days for everything from navigation, in the
case of GPS, satellite television broadcasting, communications, mobile phone
technology, Internet broadband weather monitoring and much more,

Satellites normally use frequencies that are in excess of 500 MHz where the
signals are not unduly affected by the ionosphere or troposphere. However, some
effects can be noticed and are important, especially when planning, installing or
setting up a satellite system.

Ground to satellite paths

When signals travel from the ground up to the satellite they pass through
four main regions. These are the troposphere, above which is region that is often
termed inner free space which is above the troposphere and below the ionosphere.
The next region is the ionosphere, and finally there is the outer free space.
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There are a number of different of effects that are introduced by these
regions. Transmission in free space has unity refractive index and is loss-less (apart
from the spreading effect that reduces the signal power over a fixed area with
distance away from the source, but no power is actually lost).

The troposphere and ionosphere have refractive indices that differ from
unity. The troposphere is greater than unity and the ionosphere is less than unity
and as a result refraction and absorption occur. The inner free space region also has
little effect.

Faraday rotation

A further effect that is introduced by the ionosphere is known as Faraday
rotation which results from the fact that the ionosphere is a magneto-ionic region.
The Faraday rotation of a signal causes different elements of a signal to travel in
different ways, particularly rotating the plane of polarisation. This can create some
problems with reception. A linearly polarised signal can be considered as two
contra-rotating circularly polarised signals. The phase velocities of these two
signals vary in a magnetic medium such as the ionosphere and as a result the
polarisation of the signal changes. The degree of change is dependent upon the
state of the ionosphere and it follows the same pattern as that experienced for HF
ionospheric communications changing over the course of the day, with the seasons
and over the sunspot cycle.

lonospheric scintillations

Another of the effects introduced by the ionosphere is termed "ionospheric
scintillations.” These scintillations manifest themselves as a variety of variations of
amplitude, phase, and polarisation angle. They can also change the angle of arrival
of the signals. These variations change over a period of between one to fifteen
seconds, and they can affect signals well into the microwave region.

The variations are caused primarily by the variations in electron density
arising in the E region, often as a result of sporadic E but also in the F layer where
a spreading effect is the cause. The level of scintillation is dependent upon a

number of factors including the location of the earth station and the state of the
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ionosphere, as a result of the location, the sunspot cycle, the level of geomagnetic
activity, latitude, and local time of day.

The scintillations are more intense in equatorial regions, falling with
increasing latitude away from the equator but then rising at high latitudes, i.e. in
the auroral zone or the region where auroras take place. The effects are also found
to decrease with increasing frequency, and generally not noticeable above
frequencies of 1 - 2 GHz. As such they are not applicable to many direct broadcast
television signals, although they may affect GPS, and some communications
satellites.

Tropospheric effects

There are a number of effects that the troposphere introduces including
signal bending as a result of refraction, scintillation, and attenuation.

The signal refraction in the troposphere is in the opposite sense to that in the
ionosphere. This is because the refractive index in the troposphere is greater than
unity, and it is also frequency independent. The signal refraction gives them a
greater range than would be expected as a result of the direct geometric line of
sight. Tropospheric ducting and extended range effects that are experienced by
terrestrial VHF and UHF communications may also be experienced when low
angles of elevation are used.

Scintillations induced by the troposphere are often greater than those seen as
a result of the ionosphere. They occur as a result of the turbulence in the
atmosphere where areas of differing refractive index move around as a result of the
wind or convection currents. The degree to which the scintillations occur is
dependent upon the angle of inclination, and above angles of around 15 degrees the
effect can normally be ignored. At angles between 5 and 10 degrees the changes
can often be around 6 dB at frequencies of around 5 GHz.

Doppler shift

Frequency changes as a result of the Doppler shift principle may be in
evidence with signals from some satellites. Satellites in Low Earth Orbits move

very quickly, and as a result a Doppler frequency shift is apparent in many cases.
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With the satellite moving towards the earth station the frequency appears higher
than nominal, and then as it moves away the apparent frequency falls. The degree
of shift is dependent upon a number of factors including the speed of the satellite
(more correctly its speed relative to the earth station) and the frequencies in use.
Shifts of the order of 10 kHz may be experienced. As most satellites operate in a
cross mode configuration, the Doppler shift is not just applicable to the band on
which the signal is received, but to the cumulative effect of the uplink and
downlink transmissions. In many instances the effects will subtract because of the
way the satellite mixing process is configured.
Summary

Although satellites generally operate at frequencies that may be thought to
be immune from tropospheric and ionospheric disturbance, these regions still have
a significant effect and this needs to be taken into account when designing satellite

systems.

http://www.radio-

electronics.com/info/propagation/satellite/satellite_propagation.php

Text 3. Thread: Wireless Networking for the 10T Age

Greg Fyke of Silicon Labs looks at Thread, a new loT protocol that provides
native IP addressability, mesh networking & low power consumption.
Today’s connected homes use a variety of wireless communication standards to
connect equipment such as computers, mobile devices, media players and printers.
Until now, Wi-Fi has been the workhorse of home networking, particularly when it
comes to moving digital multimedia content. Homeowners are now taking the next
step, seeking further improvements in comfort, quality of life and energy efficiency
by connecting devices such as heating controllers, light sensors, switches and
security detectors throughout the home to the Internet. The Internet of Things, IoT,
IS coming to the connected home.

Like many other 10T devices, the networked sensors and actuators now

being proposed for connected home applications are extremely energy sensitive.
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Typically they must operate for multiple years using a small battery and are subject
to tight constraints on computing power, memory and physical size. The choice of
wireless communication standard can determine whether all of the performance
and connectivity requirements will be met.

Connectivity Candidates

Today’s established wireless communication technologies impose a number
of compromises when used to connect “things” in the home to each other and to
the Internet. Although Wi-Fi supports very high throughput for transporting audio,
video and data throughout the home, power consumption is usually too high for
use by small battery-powered devices. On the other hand, native support for
Internet Protocol (IP) allows simple and straightforward connection to the Internet.
In contrast, Bluetooth® Smart has very low power requirements but was conceived
for point-to-point communication and bulk data transfers between smartphones and
accessories. The latest Bluetooth Core Specification 4.2 provides a basis for native
IP connectivity in the future by adding support for IPv6 and 6LoWPAN.

Low-power mesh networking technologies that utilise the IEEE 802.15.4
radio platform are designed for low-bandwidth control and automation
applications. ZigBee PRO has been the dominant protocol for more than a decade,
and is well suited to connecting hundreds of sensors and actuators throughout the
home. ZigBee PRO networks can communicate at data rates up to 250 kbps, and
power demand is low enough to allow multi-year battery life. However, ZigBee
PRO does not provide native IP support.

A new IP-based mesh networking option is now available: the Thread
protocol has been developed to meet the specific needs of connected home
applications and overcome the limitations of current wireless networking
standards. The specification was published in April 2015 by the Thread group,
which comprises leading global semiconductor, consumer and connected-home
brands.

Like ZigBee PRO, Thread utilises the IEEE 802.15.4 radio platform. Unlike

ZigBee PRO, however, it provides native IP addressability. In addition, Thread
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protocol’s low power consumption and support for robust, self-healing mesh
networking configurations are features that neither Wi-Fi nor Bluetooth Smart can
rival.

http://www.radio-electronics.com/articles/wireless-technology/thread-wireless-

networking-for-the-iot-160

Text 4. Using 10T to put safety first in the utilities industry

Cresatech, a specialist in continuous and real-time M2M communication
technology, has announced it is partnering with Telit, a global enabler of the
Internet of Things (1oT) to enable the real-time monitoring of critical electricity
distribution infrastructure.

Copper theft has plagued utility providers over recent years, and often goes
unnoticed until things go wrong. For example, until now, those operating in the
electricity sector would have been blind to copper theft until a fault occurred,
leaving both its employees and the wider public exposed to the potentially deadly
combination of live electricity and unearthed equipment. By using Cresatech’s
CuTS monitoring solution utility providers know immediately where safety has
been compromised and take the important corrective action, restoring normal
service and mitigating risk.

Powered by Telit’s IoT modules and IoT Portal, Cresatech’s CuTS solution
uses edge computing connectivity to provide a real-time status dashboard and
generate alerts when substation earthing is damaged or stolen. Using secure
wireless communication, Cresatech’s solution integrates seamlessly into Telit’s
loT Portal bringing its monitoring sensors online and providing utility service
providers up-to-the-minute detailed information on the status of their
infrastructure. This helps utility providers maintain complete control of their
infrastructure, minimizing outages, improving utility performance and customer
satisfaction.

Additionally, in a world increasingly under threat of cyber-attack, it is

essential for utility providers to know that the high levels of security protect any
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element of online connectivity. Through its work with large corporations,
including manufacturing plants where digital security is critical, Telit has a proven
track record that ensures a secure platform. This allows utility providers to use
Cresatech’s solution with complete confidence over cyber security.

Cresatech CEO Simon Nash commented, “Our solution hinges on being able
to provide our customers with secure constant connectivity to enable real-time
monitoring. Working in the utilities industry we are working with some of the
world’s largest and most essential companies and by partnering with Telit, we are
able to ensure a quality, secure product that meets the needs of our customers.”
Sammy Yahiaoui, Telit Vice President of EMEA 10T Services Sales commented,
“Cresatech is able to monitor, collect and communicate real-time data securely
from exposed service sites and infrastructures in complex operational
environments with Telit’s end-to-end 10T solutions. The companies together are
helping customers to achieve operational, process and safety requirements that
reduce cost and mitigate hazardous risks.”
http://www.radio-electronics.com/news/wireless-technology/using-iot-to-put-
safety-first-8217

Text 5. Primary reference time clock protects against GNSS vulnerabilities

Microsemi has announced the availability of its TimeSource Enhanced
Primary Reference Time Clock (TimeSource Enhanced PRTC), a new system
enabling telecommunications and mobile operators to meet the new G.8272.1
recommendation from the International Telecommunication Union (ITU), while
also protecting against serious threats associated with global navigation satellite
system (GNSS) vulnerabilities.

The TimeSource Enhanced PRTC “generates time” by producing its own
independent time scale aligned with GNSS, while its phase, time and frequency
signal outputs remain autonomous. This provides customers within the
communications, power, public safety, data center and government network

markets with a secure infrastructure, reducing dependency on GNSS and enabling
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network operators to retake control of the timing source used for network
synchronization. The new system is also designed to meet the stringent new ITU-T
Recommendation G.8272.1, which requires accuracy to within 30 nanoseconds
(ns) or better when verified against a time standard such as UTC.

“Worldwide telecommunications, power utilities and other infrastructure
customers are in critical need of protection against GNSS wvulnerability, and
Microsemi’s new TimeSource Enhanced PRTC provides a powerful, high
performance solution to address this need,” said Randy Brudzinski, vice president
and business unit manager of Microsemi’s Frequency and Time division. “In
addition, maintaining less than 30 ns performance is important to mobile operators
who require a high level of accuracy to support LTE/AG and the upcoming
deployment of 5G.”

Massive deployment of GNSS as a timing source for synchronizing
telecommunications networks (both wired and wireless) has created security risks
to a point where governments, major telecommunications/mobile operators and
enterprises are now urgently looking to protect their networks against both regional
GNSS issues as well as the potential of a global GNSS outage. Microsemi’s
TimeSource Enhanced PRTC works with the company’s cesium clocks to ensure
time is generated in an autonomous manner. Specifically, the TimeSource
Enhanced PRTC’s “source of time” aligns accurately with GNSS time without
being dependent upon it—avoiding any vulnerability to threats caused by jamming
and spoofing.

According to Research and Markets’ report from market research firm
Markets and Markets titled, “Anti-Jamming Market for GPS by Technique
(Nulling System, Beam Steering System, Civilian System), Receiver Type
(Military & Government Grade, Commercial Transportation Grade), Application,
End User, and Geography - Global Forecast to 2022,” the anti-jamming market for
GPS is expected to reach $4.8 billion and more than 309,000 units by 2022, at a
compound annual growth rate (CAGR) of 7 percent and 10 percent, respectively,

between 2016-2022. Demand for secured weapons guided systems and increasing
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vulnerability of GPS signals due to development of low-cost GPS jammers are the
major growth drivers of the market.

http://www.radio-electronics.com/news/satellite-technology/primary-reference-

time-clock-protects-against-7725

Text 6. Video sound collaboration system launched for huddle rooms

As businesses and organizations continue to use remote communications
technology to bridge distances and share ideas, there has been a proliferation of
huddle room and small meeting rooms. These new spaces demand technologies
that are more convenient and enable a seamless collaboration experience so users
can easily come together to exchange information, share ideas, and collaborate at
any time. Yamaha has announced the CS-700, an all-in-one collaboration solution
specifically designed to support these environments. The CS-700 combines clear
audio with high-quality video to fulfill huddle room requirements and
collaboration capabilities in one simple, wall-mounted system.

"The Yamaha CS-700 is the first of many solutions that combine the market

expertise of Revolabs with the product expertise of Yamaha to deliver excellent
audio, video, and collaboration capabilities,” said Yoshi Tsugawa, director,
Yamaha Commercial Audio Department. “The CS-700 is the first product in this
initiative to demonstrate Yamaha's commitment to the business collaboration
market and improving the meeting experience at every level."
Yamaha entered the conferencing market in 2006, offering microphone and
speaker systems, including the YVC-1000 USB and Bluetooth conferencing phone.
In 2014, the company acquired Revolabs, a provider of audio solutions for unified
communications and enterprise collaboration. Together, these companies deliver
solutions that ensure participants in remote conferences can hear and be heard
clearly in every meeting environment.

The Yamaha CS-700 is the first solution of its kind to bring together
comprehensive audio, video, and collaboration capabilities in a wall-mounted

system. Combining Revolabs' expertise in microphone technology, Yamaha's
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loudspeaker engineering, and new high-quality video and screen sharing
capabilities, the CS-700 provides an affordable, simple-to-install, high-fidelity
system for successful teamwork from a single USB connection.

For clear, stress-free audio, the CS-700 boasts a beamforming microphone
array, ensuring that every word spoken is perfectly captured and delivered to the
far end. In addition, four speaker elements provide the highest degree of audio
coverage for all the participants in the room. Through the integrated USB port, the
CS-700 is ready to connect to the organization's chosen unified communications
platform, such as Microsoft Skype for Business, Cisco Spark, GoToConference,
Google Chromebox for Meetings, Vidyo, WebEx, Zoom, BlueJeans, and many
others. The unit's special wide-angle video camera captures all meeting
participants in the room, even those close to the camera. The optical solution
ensures a high "pixel-per-face" resolution necessary for participants to recognize
nuanced facial expressions that are vital to effective meetings.

Over the same USB connection to their laptop or tablet, users can seamlessly
and intuitively join a meeting. This plug-and-play approach allows users to quickly
get started without wrestling with disparate video, audio, and collaboration
components in the room, thus eliminating complex steps from the process that can
waste valuable meeting time or require the assistance of on-call IT staff. In
addition, the CS-700's integrated network management system allows IT staff to
remotely manage each unit from one location, increasing service response and
efficiency.

http://www.radio-electronics.com/news/telecoms-networks/video-sound-

collaboration-system-launched-for-8222
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Appendix 1
1. Kak cocTaBUTh AaHHOTAIUIO K TEKCTY HA PYCCKOM SI3bIKe
Ilpy HANMCAHUM AHHOTALMH UCIOJb3YHiTe CleAyIIne KIuIle:
Cmamua (mekcm) noceauwiena npooieme/gonpocy ... B nauane cmamou
- pe4b UJIET O ...
- TaeTCs ONPEIIEICHHUE ...
- 000CHOBBIBAETCS 3HAUUMOCTb ...
- IPUBJIEKACTCS] BHUMAHUE ...
Hanee
- ONKCHIBAETCA ...
- paccka3bIBaeTCl. . .
- paccmaTpuBaeTcs ...
- U3J1araercs ...
B yacmnocmu
- OTMEYAETCs, HAIPUMEP, ...
- MOAPOOHO U3JIaraercs ...
- ONKCBIBAETCS CXEMA ...
- YKa3bIBaeTCH ...
- JIOKa3bIBACTCSl MBICIIb ...
Haxkoney
- paccka3bIBaeTCsl. . .
B 3akniwouenue
- IPUBOJSITCS IPUMEPHI
Iloovimoostcusan ckazannoe, cieyetr OTMETUTD ...
Kak mne kasxcemcs, CTatbsi MOKET IPEACTABISATh UHTEPEC IS ...

Jlymaemcsa, cTaTbst MOXKET OKA3aThCS MOJIC3HOU JJIA ...
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2. Kak COCTaBUTh AHHOTALMIO K TEKCTY HA AHTJIMICKOM SI3bIKE

JI1sl cocTaBJIeHUsI AHHOTAIMM UCIOJIb3YHTe Cieayrolue KIniie:

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

The article deals with the problem ...

The subject of the text is ...

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

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

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

To finish with, the author describes ...

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

In conclusion the author ...
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numbers

fractions and

decimals

Appendix 2

Numbers
25 — twenty-five
514 — five hundred and fourteen
7,938 — seven thousand nine hundred and thirty-three
2,045,238 — two million forty-five thousand two hundred and

thirty eight

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

6.145 — six point one four five
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Abbreviations
A
A2DP — Advanced Audio Distribution Profile
ARPU — Average Revenue Per User
ADSL — Asymmetric digital subscriber line
AM — amplitude modulation

AGC — automatic gain control

BIP — Basic Imaging Profile
Bluetooth SIG — Special Interest Group

C
c/s — cycles per second
CDMA - Code division multiple access
CEO — Chief Executive Officer

E
etc. — Et cetera (and so on —u T.1.)

F

FDM — frequency division multiplexing
FDMA — frequency division multiple access

FM — frequency modulation

G
GATT — Generic Attribute Profile
Gbps — Gigabits per second
GHz — gigahertz
GPS — Global Positioning System
H

Hz — Hertz

HID — Human Interface Device Profile
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I.e. —id est (To ects, T.c.)

IBM — International Business Machines Corporation
IMTS — improved mobile telephone service

IEEE — Institute of Electrical and Electronics Engineers
0T — Internet of Things

ISM - Industrial, Scientific and Medical

kHz — kilohertz

MHz — Megahertz

MAC — media access control

Mbps — Megabits per second

MTSO — mobile telephone switching office
N

NASA — National Aeronautics and Space Administration

PAN — Personal Area Network
PSTN — Public Switched Telephone Network

Q
Q factor — mo6poTHOCTH

R
RF — radio frequency

S

SAR — Specific Absorption Rate
SIM — Subscriber Identity Module
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TDM — time division multiplexing

TDMA — time division multiple access

Tl — BeIICIEHHAS TMHAS CO CKOPOCTHIO IIepeauu JaHHbIX 1, 544 MOuT B cex
\%

VLA - Very Large Array

VLBI — Very Long Baseline Interferometry
W

WBA - Wireless Broadband Alliance

WECA — Wireless Ethernet Compatibility Alliance

WLAN — wireless local area network

WDM - wavelength division multiplexing
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