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BBeaenue

JlanHoe nmocoOue mpeaHazHayeHo AJis CTYASHTOB BTOPOIo Kypca ClelnalbHOCTH
«PannoanmaparocTpoeHue.

[lenpt0o moOCOOMST SIBNSETCS pa3BUTHE Yy CTYJACHTOB HABBIKOB UTEHUA U
MMOHMMAaHUSI HAYYHO-TEXHUYECKOW JIMTEpAaTypbl HA Marepuaje TEKCTOB Hay4YHO-
MOMYJIIPHOTO XapaKTepa W NOATOTOBKA CTYJICHTOB K YTEHHID W IMOHUMAHUIO
OpPUTHMHAIBHON TEXHUYECKOW JIUTEPATYPhl MO CIEIMAIbHOCTU Ha 2 - 4 kypcax. Takxke
nocobue CTaBUT 3aJadyy pa3BUTh Yy CTYJCHTOB HEOOXOJMMBbIE HABBIKM YCTHOIO
OOIlleHUSI Ha aHIJUMKUCKOM s3bIKE B O0BEME MaTepuana, MpeayCMOTPEHHOTO
nporpammoil. C 3TON 1eIbI0 JaHbl Pa3HOOOpa3HbIE YNPAXKHEHUS JIEKCUYECKOTO U
rpaMMaTUYeCKOro Xapakrepa.

[Tocobue cocroutr u3 10 ypokoB. Kaxbplii ypok BKIHOYaeT B c€0s OCHOBHOM
TeKCT (A) u qonoHUTENBHBIN (B).

Ha ©6aze Ttexkcra A pa3paboTaHbl TMPEATEKCTOBBIE U  IOCIETEKCTOBBIE
YIPaXXHEHHUS, JaHbl TEXHUYECKUE TEPMHHBI, BCTPEYAIOIINECS B TEKCTE U UX MEPEBOJ
Ha pycckuil s3bIK. [lOCIIETEKCTOBBIE YIIPAXKHEHUS CTaBAT LEIb CHATh JIEKCHUKO-
rpaMMaTHYE€CKUE TPYIHOCTHU MIPU YTEHUU TEKCTA.

Tekct B mpenHasHaueH sl YTEHUST UM NEPEBOJA HA PYCCKUM S3bIK WU IS
KpaTKO# Nepegayu COACP/KaHU TEKCTA HAa aHTJIMKHCKOM SI3BIKE.

Kpome Toro, B KOHIE KaXJIOr0 ypoKa CTyJCHTaM IMpEIIAracTcsa TeMa I
oOcyxaeHus TPo0JIeM, paCCMOTPEHHBIX B TeKCTax A u B.

TeKkCcThl COCTaBJIEHBI HA OCHOBE OPUTMHAJIBbHOM AHTJIMMCKON M aMEPUKAHCKOU
HAaY4YHO-TEXHUYECKOU JIUTEPATYPHL.
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UNIT 1
Text A

PIONEERS OF RADIO

Pre-text exercises

Scientists and Businessmen

Exercise 1. Read the following words and try to remember them

alternator - reHepaTop MEPEMEHHOTO TOKa
alternating-current machinery - MalMHbI
MEPEMEHHOTO TOKa

amateur (“ham”) radio — moOuTenbckoe
paauno

amplify - ycunuBarth (3MEKTpUUECKUI CUTHAL,
3BYK)

asset- ['aset] - uMy1IECTBO

call handoff and frequency reuse —niepenaua
BBI30Ba U TOBTOPHOE MCIIOJIb30BAHUE YACTOTHI
carrier pigeon - [ keerio 'pidgin] mouToBbIi
roiay0b

cellular phone - cotoBeiit Tenedow,
MOOUITBHBIN TenehoH

chief scientist - pykoBouTENb
MCCIIEeI0BATEIbCKUX M OMBITHBIX
NO0JIpa3ieICHH; PyKOBOAUTENb
HCCIIeIOBATEIhCKUX padoT

coil - karymika

competitor- [kom'petito] - KOHKypeHT
continuous-wave transmitter- nepegaTuuk
HEIIPEPBIBHOM BOJIHBI

develop - pa3pabarbiBaTh

dynamo ['dainomou] - tTuHaMoMaIuHa,
TeHepaTop

Learn abbreviations

electrical engineer - HHXeHEP-2IEKTPUK
emergency assistance - HEOTJIOKHAs TIOMOIIIb,
CpOoYHasi TOMOIIh

establish - yctanoBuTh, cO31aTh
heterodyne ['het(o)roudain] — rerepoAMHHBIN
high-vacuum television receiver tube —
BBICOKOBaKYyMHasl 3JICKTPOHHAS TpyOKa
induction coil - ”HAYKIIMOHHAS KaTyIIIKa,
WUHTYKTOP

inventor- u3o0peraTenb

lab - maGoparopus

navies — BoeHHO-Mopckue cuiibl (BMC)
open-core transformer - Tpancdopmarop ¢
HE3aMKHYTHIM CEpJICYHUKOM

originally - nepBoHaydanbpHO, CHavYana
parentage - ['pearontidg] mpoucxoxaeHue
power grid - enuHas SHEpProcucTemMa
prove - 10Ka3bIBaTh

reallocate -niepepacnpenensarsb

receive - Mmojay4Jarh

regenerative circuit- pereHepaTuBHas LETb
reliable- HanexxHBIN

success - ycrex, JOCTHKCHHE

transmitt- nmepenaBaTh

AM om amplitude modulation - aMrmuTy AHAsT MOYJISILIUS
AT&T Inc. (American Wireless Telephone and Telegraph) - amepukaHCKui TpaHCHAIIMOHATBHBIN

TGHGKOMMYHI/IKaHI/IOHHHﬁ KOHIrJIoMEpar

CDMA (Code Division Multiple Access, a generic term denoting a wireless interface based on code

division multiple access technology) — cetb CDMA, mHococmanyuounwiti docmyn ¢ K0O0BbIM

pazoenenuem karanos, M/IKP

FCC (Federal Communication Commission) - @enepanbHasi KOMUCCHS CBSI3H

FM om frequency modulation - yacToTHas MO JISIITUS

GHz om Giga Hertz - rurarepu

MA om Massachusetts [ maso'tfu:sits] — Maccaaycerc

PCS om personal communication service - mepcoHanbHas ciryx0a cBszu (CILIA)

QUALCOMM - xomnanus o pa3pab0TKe U UCCIIEIOBAHUIO OECITPOBOIHBIX CPEICTB CBS3H,

pacnonoxkenHas B Can-/{uero, Kanudopuus, CIIA.

WWI (stands for World War 1) - TlepBas MupoBasi BoitHa



MIND!

early - paHHui

in the early 1980s — B nayane 80-x

early in the year — B Havase roga

as early as - eme

at the turn of — B KoHIIE

original-originally - UICTUHHBIIT; HACTOSALIN, TOUTMHHBIN; OPUTHHATILHBIN / TIEPBOHAYAIBHO,
M3HAYaIIbHO; CHAYaja

wide — widely - mupoxuii, 0OOIMPHBINA, OOJBION / B 3HAUUTEIIBHOM CTETICHH, IIUPOKO

widely used; widely considered

virtual - virtually - BO3MOXHBIH, BUPTYyaJIbHBIN, BOOOpaskaeMblii / (PaKTHUECKH, TPAKTHYECKH, B
CYUTHOCTH; TIOUCTHHE

wireless - wirelessly - paano, paanocBs3b; paaroBeIlanue, OeCIIPOBOHOM, OECITPOBOJIOYHBIH /
O€ecIIpOBOAHBIM CIIOCOOOM

like - likely - aHaOru4uHbIN, MOAOOHBIN, BEPOSITHBINA, BO3MOXKHBIN / BEPOSITHO

Exercise 2. Read the text and try to understand all details.

If success has many fathers, then radio is one of the world’s greatest successes.
Perhaps one simple way to sort out this multiple parentage is to place those who have
been given credit for “fathering” radio into groups.

The Scientists:

Henirich Hertz— was the first German physicist, who proved that you could
transmit and receive electric waves wirelessly. Although Hertz originally thought his
work had no practical use, today it is recognized as the fundamental building block of
radio and every frequency measurement is named after him (the Hertz).

Nikola Tesla—was a Serbian-American inventor who discovered the basis for most
alternating-current machinery. In 1884, a year after coming to the United States he
sold the patent rights for his system of alternating current dynamos, transformers, and
motors to George Westinghouse. He then established his own lab where he invented,
among other things, the Tesla coil, an induction coil widely used in radio.

Ernst Alexanderson—born in Sweden, this remarkable inventor developed the first
alternator to make transmission of speech (as opposed to the dots and dashes of
telegraphs) possible. It is said that this holder of 344 patents “virtually invented
everything General Electric did in the field of AM, FM, and TV.”

Reginald Fessenden—this Canadian spent much of his working life in the U.S. where
he developed a way to combine sound and radio carrier waves. His first effort to transmit
this mixed signal— to a receiver where the carrier wave would be removed and the
listener could hear the original sound— failed. However, in 1906, using Alexanderson’s
Alternator, Fessenden made the first long range transmission of voice from Brant Rock,
MA.




Edwin Armstrong—this WWI Army officer, Columbia University engineering
professor, and creator of FM radio invented the regenerative circuit, the first amplifying
receiver and reliable continuous-wave transmitter; and the super heterodyne circuit, a
means of receiving, converting and amplifying weak, high-frequency electromagnetic
waves. His inventions are considered by many to provide the foundation for cellular
phones.

The Businessmen:

Guglielmo Marconi—this Italian creator spent most of his working life in England
where he introduced many of the first uses of wireless telegraphy to European navies. His
radio apparatus is widely considered to be the reason that over 700 people survived the
Titanic disaster in 1912— instead of dying as they likely would have if ships at sea were
still using carrier pigeons to communicate over great distances.

Lee DeForest—credited with being the “father of American radio.” DeForest was a
direct competitor to Marconi at the turn of the century (1899), when he was the chief
scientist at the U.S.’s first radio firm—American Wireless Telephone and Telegraph—
until Marconi took over the company’s assets in 1912 after a series of financial scandals.
Although he held 300 patents, DeForest’s greatest technological contribution is
considered to be his 1906 “Audion” vacuum tube.

GENERAL RADIO TIMELINE

1885 Heinrich Hertz proved that electricity can be transmitted in waves. He conducted
experiments electromagnetic in sending and receiving these waves during the late
1880s.

1885 Alexander Popov, a professor of physics, announced the invention of a system for

wireless communications at a lecture at St Petersburg University in April 1885 and
displayed the world’s first radio set. He was unable to publish his work though
because he worked for a military institution. Italian Guglielmo Marconi conducted
similar experiments at about the same time — his article was published in 1897.
Unlike Popov’s, Marconi’s invention was commercialised fast, so they still argue in
the West over who invented radio first.

mid-1870s | You cannot have a power grid without transformers. Transformers were invented,

built and put into operation by Russian electrical engineer Pavel Yablochkov and
physicist Ivan Usagin. It was Yablochkov who produced the “distribution of light”
in the mid-1870s. The invention, which consisted of a transformer and condenser,
was displayed in Paris and St Petersburg and, as early as 1882, the open-core
transformer was patented in France by inventors Lucien Gaulard and Josiah Willard
Gibbs.

1891 Radios (what we’d call ‘wireless telegraphs’ today) began to appear on ships at sea.

This reduced the isolation of the ships thus improving both reliability and safety.

1892 t01893 | Nikola Tesla wirelessly transmitted electromagnetic energy. He made the first public
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demonstration of radio in St. Louis in 1893.

1896 t01897 | Guglielmo Marconi filed for patent protection of his radio apparatus. He established
the Wireless Telegraph and Signal Company in 1897.

1899 The R.F. Matthews was the first ship to request emergency assistance wireless
apparatus using a (Marconi’s system).

1901 First transatlantic signal sent by Marconi from Ireland to Canada.

1902 Amateur (today known as “ham”) radio introduced to the U.S. via a Scientific
American article on “How to Construct an Efficient Wireless Telegraphy Apparatus
at Small Cost.”

1906 Reginald Fessenden is the 1* to transmit a program of speech and music.

1906 Lee DeForest produces the “Audion,” a triode vacuum tube that allowed for
amplification of radio signals.

1910 First radio transmission from an airplane.

1912 Federal regulation of American airwaves begins. Amateurs ['@moto] had to be
licensed; ships had to have a radio and trained operators.

1917 All U.S. radio stations not needed by the government are closed as WWI begins.

1918 Edwin Armstrong patented the Super Heterodyne Receiver paouonpuémmux c
eemepoounuposaruem based on work he did as an officer in the Army Signal Corps.
[ko:] eoticka cesazu

1923 Vladimir Zworykin was another Russian engineer whose inventions debuted in
the United States. He came up with the main invention of the 20th century —
electronic television. He applied for a television patent in the US in 1923. Six years
later, he developed the kinescope, a high-vacuum television receiver tube, and two
years later, he created the first transmitting device, which he called an iconoscope.

1927 The Federal Radio Commission @edepanvras komuccus no oeiam paouoseujanus
established to bring order ynopsoouums to chaotic [ker'atik] airwaves.

1947 Cellular radio telephony comoseas cucmema paouocssaszu, with call handoff
nepexnoyeHue 6vizo6a and frequency reuse nosmopHoe Ucnonb308aHue YACmMomal,
was conceived at Bell Laboratories.

1970 The FCC reallocated TV channels 70-83 for mobile radio services mobunvnas
paouocayxcoa.

1985 The FCC permitted spread spectrum wupokxononocuwiti cnekmp, the technology of
choice for many of today’s digital, commercial cellular and PCS services.

1992 The FCC reallocated nepepacnpedensmob spectrum ouanazon at 2 GHz for emerging
digital mobile services.

1995 The first cellular system using digital CDMA technology was commercially

launched by QUALCOMM.

Post-text exercises

Exercise 3. Give Russian equivalents of the following words and word-
combinations.




alternating current dynamos, transformers, and motors; electric waves, frequency
measurement, alternating-current machinery, inventor, patent rights, induction coil, to
combine sound and radio carrier waves, the first amplifying receiver, the first long
range transmission of voice, high-frequency electromagnetic waves, European navies,
contribution, vacuum tube, reliability and safety, amplification of radio signals,
Federal regulation, airwaves, call handoff and frequency reuse, permitted spread
spectrum, reallocate

Exercise 4. Find the English equivalents of the following words and word-
combinations in the text.

nepefaBaTh W NPUHUMATH JJICKTPUYECKHE BOJHBI, MAIlMHBI TEPEMEHHOTO TOKa,
pereHepaTuBHasl 1€Mb, HAJACKHBIN, TEpepacupeensiTh, MepeAaTUNK HeNpepbIBHOM
BOJIHBI, MOOWJIBHBIN Tene(oH, MOUYTOBBIA TroayOb, OecrpoBOAHON Teierpad, ObLI
MPSMBIM  KOHKYPEHTOM, PaguOCIyIIaTelb MOT YCJBIIIATh, JJICKTPOHHAS JIAMIIa,
OCHOBa JJIsl COTOBBIX T€JIE(POHOB, 3aMaTeHTOBA, PAIUONIPUEMHUK, TIEPBbIN TeHepaTop
NIEPEMEHHOTO TOKa, MPOBOJINI SKCIIEPUMEHTHI, KOHKYPEHT, IMYIIIECTBO

Exercise 5. Put 8 questions to the text.
Exercise 6. Read in English the following years:

1885, 1891, 1893, 1903, 1906, 1912, 1999, 1970, 1925, 1936, 2000, 2006, 2018, 2012,
1884

Exercise 7. Translate the 2"* and 3" paragraphs of the text.

Exercise 8. Define whether the following statements are true or false and correct
the false ones.

1. Ernst Alexanderson—born in Norway, this remarkable inventor improved the
first alternator to make receiving of speech (as opposed to the dots and dashes of
telegraphs) possible.

2. It 1s said that this holder of 344 patents “virtually invented everything General
Electric did in the field of AM, FM, and TV.”

3. Reginald Fessenden spent much of his working life in England where he
developed a way to combine sound and radio carrier waves.

4. His first effort to transmit this mixed signal— to a receiver where the carrier
wave would be removed and the listener could hear the original sound— was
successful.

5. DeForest was a direct competitor to A.S. Popov.
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Exercise 9. Match the names of inventors with their inventions:

1. Henirich Hertz

. introduced many of the first uses of wireless telegraphy to European

navies.

2. Nikola Tesla

b. is considered to be the inventor of the “Audion” vacuum tube.

3. Nikola Tesla

. developed the first alternator to make transmission of speech (as

opposed to the dots and dashes of telegraphs) possible.

4. Ernst . was the first to prove that you could transmit and receive electric
Alexanderson waves wirelessly.

5. Edwin . was the first to demonstrate a radio receiver on May 7th and a
Armstrong wireless telegraphy by sending a radiogram on March 24th 1896.

6. Guglielmo . invented, among other things, an induction coil widely used in
Marconi radio. (reduction, simulation, provocation)

7. Lee DeForest

. 1s a creator of FM radio and his inventions are considered to provide

the foundation for cellular phones.

8. Alexander
Popov

. discovered the basis for most alternating-current machinery.

Exercise 10. Write a summary of the text.

Text B. Radio at Work

Pre-text exercises

Exercise 1. Read the following words and try to remember them.

aerial - anteHHa

broadcasting — pagroBeIIaHue, TPAHCIAIH

communication —CBsI3b

efficient [1'f1f(o)nt] - neiicTBeHHBIIA,
pe3yNbTaTUBHBIN, 2PHEKTUBHBIN
effective [1'fektiv] - melicTBeHHBIH,
pe3yNbTaTUBHBIN, 3PEKTUBHBIN
innovative— HETpaJAUIIMOHHBIH,
HECTaHIapTHBIN, IPOIPECCUBHBIN
interoperability — coBMecTUMOCTB
maritime, aviation, and land-based mobile
radio systems — MOpCKH€, aBUAIIUOHHBIC U
Ha3eMHble MOOMJIbHBIE PaJMOCUCTEMBI
nonbroadcast — HEIIMPOKOBEIATEIbHBIN

oceangoing ships - okeaHCKuii naiiHep
official — mpeacraBurensb, opuMATLHBIN
MPEICTABUTEIh

on behalf of ot uybero-i1. umenu (Jiuna), Mo
YbeMY-JI. TIOPYUYCHHIO

package delivery services — ciry»0a J0CTaBKU
public safety— oGmiecTBeHHass 6€30MaCHOCTH
radar —panap, PJIC

radio beacons — paguomask

radio equipped vehicles -
paaroGuIMpOBaHHBIN aBTOMOOUITH

radio spectrum - paJiuOYaCTOTHBINA CIIEKTD,
tow truck — sBakyarop

underpin- moaaep>KMUBaTh

Exercise 2. Study the text and try to understand it

There are hundreds, if not thousands, of uses of radio spectrum and technology.

Everything from baby monitors and broadcasting to radar and radio beacons are
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applications of radio. This text focuses on the first historical use of radio—mobile
radio.

Technologies that underpin mobile radio were first put to work in the 1890s on
behalf of oceangoing ships, which had previously relied on carrier pigeons and flags
for their communications.

In 1910, Frederick Baldwin and John McCurdy were the first to trail an
antenna behind their biplane ['baiplein] to demonstrate radio’s uses for aviation.

In 1921, Detroit police commissioner xomuccap noauyuu William Rutledge was
the first public safety official to use radio equipped vehicles.

Today, maritime, aviation, and land-based mobile radio systems remain
among the most important nonbroadcast uses of the radio spectrum.

But mobile radio isn’t just for safety purposes today. Taxi drivers, tow truck
dispatchers, and package delivery services are just a few of the businesses that make
innovative use of mobile radio.

In fact, mobile radio has become such a key tool in all business communications
that one of the FCC’s major challenges is ensuring efficient and effective use of the
radio spectrum by business, while guaranteeing the reliability and interoperability of
all public safety radio uses.

In finding a way to make this all work, the FCC helps make America a safer and
better place to live.

Post-text exercises

Exercise 3. Give Russian equivalents of the following words and word-
combinations.

applications of radio, uses of radio spectrum, put to work, previously, aerial, underpin,
to trail an aerial, rely on carrier pigeons, official, radio equipped vehicles, maritime,
nonbroadcast, safety purposes, tow truck dispatchers, package delivery services,
businesses, major challenges, efficient and effective use, reliability, interoperability,
broadcasting, radio beacons, focus on.

Exercise 4. Find the English equivalents of the following words and word-
combinations in the text.

WCIIOJb30BAHUE PATUOYACTOTHOTO CHEKTPa, OT JAETCKUX MOHUTOPOB M BEIIaHUS 0
pazapoB M paguoOMasikOB, TPUMEHEHUSI PaJN0, COCPEAOTOUYUTHCS Ha, IMOJjarajics Ha
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MOYTOBBIX TONYyOEH, MJisi UX CBSI3M, MPOJAEMOHCTPUPOBATH MCIOJIb30BAaHUE PATUO IS
aBUAllNM, TOJJCPKUBATh, OCHAIICHHBIC PAAUOANIIAPATYPOM, TAKCUCTHI, AUCIIETUYEPHI
ABAKYaTOPOB U CIIY>KObI JJOCTABKHU, BAKHBIEC MPOOIEMBI, HAJIEAKHOCTh

Exercise 5. Put 5 questions to the text.
Exercise 6. Repeat and translate into Russian the following words.

with one stress or the stress on the first syllable:

message, cycle, audio, light, vehicle, physicist, tube, rapidly, similar, cordless, energy,
current, type, maximum, frequency, mobile, solar, chemical, guide, quasar, pulsar,
neutron.

with the stress on the second syllable:

research, device, velocity, observe, prediction, occur, considerable, transmit,
disturbance, detect, excitement, phenomenal, equipment, determine, perceive, produce,
invention, remarkable, astronomy.

with two or more stresses:

application,  entertainment,  experimental, = mathematically, electromagnetic,
transatlantic, unobservable, garage-door (openers), radio-operated, communication,
electronic, satellite, navigation, exploration, commemorate, oscillate, propagate,
radiate, demonstrate.

Exercise 7. Translate the 2" and 3" paragraphs of the text.

Exercise 8. Speak on the following topic: “Mobile radio has become a key tool in
all business communications”.

Exercise 9. Define whether the following statements are true or false and correct
the false ones.

1. Today maritime, aviation, and land-based mobile radio systems remain among
the most important broadcast uses of the radio spectrum.

2. But mobile radio is only for safety purposes today.

3. Taxi drivers, tow truck dispatchers, and package delivery services are just a few
of the businesses that don’t make innovative use of mobile radio.

4. Not finding a way to make this all work, the FCC helps make America a safer
and better place to live.

5. There are a few uses of radio spectrum and technology.
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Exercise 10. Write a summary of the text.
UNIT 2 RADIO AND ITS APPLICATION

Text A. Invention of Radio is Contribution of Many Sciences

Pre-text exercises

Exercise 1. Read the following words and try to remember them.

arouse — BBI3BIBATH oscillate — xone6aTbcsi, BRIOpUPOBATH
crest — rpeGeHb (BOJIHEL) perceive — BOCOPHHUMATH, OILYIIATh
disturbance — Bo3my1ienue related — B3aMMOCBSI3aHHBIE

divide — menutsb straight — mpsiMoit

electromagnetic wave — 3JIeKTpOMarHUTHas transmitter — paguonepesaTIuK
BOJIHA unobservable — HEBUIUMBIT
frequency — yacrora velocity — ckOpocTb

means of propagating — croco6 wavelength — 1iMHa BOJIHBIL
pacrnpocTpaHeHus

Exercise 2. Study the text and try to understand all details.
Invention of Radio is Contribution of Many Sciences

Early in the 19th century, Michael Faraday, an English physicist, demonstrated
that an electric current can produce a local magnetic field and that the energy of this
field will return to the current when the current is stopped or changed. In 1864 James
Clerk Maxwell, professor of experimental physics at Cambridge proved
mathematically that any electrical disturbance could produce an effect at a
considerable distance from the point at which it occurred and predicted that
electromagnetic energy could travel outward from a source as wave moving at the
speed of light.

At the time of Maxwell’s prediction there was no known means of propagating
or detecting the presence of electromagnetic waves in space. It was not until about
1888 that Maxwell’s theory was tested by Heinrich Hertz, the famous German
physicist, who demonstrated that Maxwell’s predictions were true at least short
distances.

Radio aroused worldwide excitement in December 1901, when Guglielmo
Marconi, the Italian physicist, received the first transatlantic radio signals in St. John’s,
Newfoundland, sent from a transmitter in England.

Radio messages and signals travel across space by way of electromagnetic
waves. Light is another type of electromagnetic wave, as are X rays, gamma rays, and

cosmic rays. Since it is difficult for humans to perceive the action of these
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unobservable waves, electromagnetic wave action is often compared to that of water
waves. Like water waves, radio waves also radiate away from a center. They can travel
through a vacuum. Like light waves radio waves travel in straight lines at a velocity of
about 300,000 kilometers (186,000 miles) per second and have amplitudes that vary
cyclically with time; that is they oscillate from a zero amplitude to a maximum and
back again. The number of times the cycle is repeated in one second is called the
frequency in cycles per second, and the time taken to complete one cycle is sometimes
called the period. To commemorate Heinrich Hertz a frequency of one cycle per
second is called one hertz. The distance from one wave crest to the next is known as
the wavelength. Wavelength and frequency are related. Dividing the speed of the
electromagnetic wave by the wavelength gives the frequency.

From 1920 onward radio made phenomenal progress through research activities
in Europe, North America, and Asia. The invention of the electron tube and later the
transistor (1948) made possible remarkable developments.

Post-text exercises

Exercise 3. Give Russian equivalents of the following words and word-
combinations.

Electrical disturbance, considerable distance, source, speed, outward, detect,
transmitter, electromagnetic wave, velocity, oscillate, frequency, wavelength, research,
radio messages and signals travel across space, a local magnetic field , proved
mathematically, wave moving at the speed of light, was tested, radio made
phenomenal progress, radio waves travel in straight lines, at a velocity, received the
first transatlantic radio signal, a frequency of one cycle per second is called one hertz,
is known as the wavelength.

Exercise 4. Find the English equivalents of the following words and word-
combinations in the text.

UCXOJUTh W3 IIEHTPA; BbI3BAIO BCEOOIIMHA MHTEPEC; UUKIWYHO BapbUPYIOT IO
BPEMEHH; BOCHPHUHATH JEUCTBUE STUX HEBUIMMBIX BOJIH; JBUTAThCS CO CKOPOCTHIO
CBETa; 4acToTa 00OPOTOB B CEKYH/y; PACCTOSIHUE OT I'peOHs OJHOW BOJIHBI A0 TpeOHs
Ipyroil; cpencTBa TMepenadyd W OOHApYyKEHUsS OSJIEKTPOMAarHUTHBIX BOJH B
MPOCTPAHCTBE; PACIPOCTPAHITHCS B BO3JIYIIHOW CpeAe U BaKyyMe; pasieiuThb
CKOPOCTh 3JICKTPOMAarHWTHOM BOJHBI Ha JUIMHY BOJHBI; KOJEOAThCS OT HYJIEBOU
aMIUTUTYIbI 10 MAKCUMyMa U 00paTHO

Exercise 5. Use the word in brackets to form a word that fits in the space.
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9.

. During --- the transistor becomes heated. (to operate)
. A --- antenna is a device that projects the radio frequency energy into space. (to

transmit)

. A transistor is --- of current, the vacuum tube, in contrast, --- of voltage. (to

amplify)
A radio wave is a special --- of electric and magnetic force. (to combine)

. Many stations can operate in the same region without --- if their frequencies are

different. (to interfere)

. Listeners receive the station they want by tuning their --- to the station’s frequency.

(to receive)

. The --- were always correct provided the necessary instruments were used. (to

measure)

. The sky wave from a very --- transmitter can be reflected several times between the

ionosphere and the Earth. (power)
There is a very important --- between frequency and wavelength. (to relate)

Exercise 6. Translate the 4" paragraph of the text.

Exercise 7. Read the text and answer the questions.

l.

WXk

What demonstrations did Michael Faraday make at the beginning of the 19th
century?

What is the essence of Maxwell’s prediction?

Why couldn’t his theory be proved in those days?

When did the radio signals cross the ocean?

What other types of electromagnetic waves can you name?

What is the speed of travel of radio waves?

In what way could you define the frequency and wavelength?

How are they related?

When did radio make phenomenal progress?

Exercise 8. Say whether the following statements are true or false.

l.

Michael Faraday was the first to notice the existence of a local magnetic field
produced by an electric current.

. James Maxwell proved experimentally that electromagnetic energy could travel

outward from a source.

. Maxwell’s theory was tested by H. Hertz in 1888.
. The first transatlantic radio signals were received early in the 20th century.
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5. X rays, gamma and cosmic rays are not the type of electromagnetic waves.

6. The number of times the cycle is repeated in one second is called the period.

7. Dividing the frequency of the electromagnetic wave by the wavelength gives the
speed.

Exercise 9. Complete the following sentences choosing the most suitable variant.

1. Guglielmo Marconi, the Italian physicist, --- the first transatlantic radio signals in
St. John’s Newfoundland. (transmit, receive, detect, produce)

2. Electromagnetic energy can travel outward from a --- as waves moving at the speed
of light. (point, way, field, source)

3. Maxwell’s prediction was --- by H. Hertz, the famous German physicist. (obtain,
compare, send, test)

4. The energy of this field will --- to the current when the current is stopped or
changed. (come back, occur, start, leave)

5. Heinrich Hertz demonstrated that Maxwell’s prediction were --- .(wrong, known,
correct, considerable)

6. Wavelength and frequency are --- .(relay, rotate, relate, remove)

7. The --- of the electron tube and later the transistor made possible remarkable
developments. (find, discovery, invention, opening)

Exercise 10. Develop the following ideas. Use the words and word-combinations
provided in brackets.

The invention of the radio is the contribution of many scientists.

(to attract everyone’s attention, to show the existence of a magnetic field, to spread out
from..., radio waves bridge the Atlantic, to instrument for transmission or
perception..., make an impression at a large distance, to compare them to light waves,
Maxwell’s ideas were checked...)

The nature of radio waves.

(different kinds of electromagnetic waves, to be transmitted across..., to achieve
extraordinary results, the relationship between frequency and wavelength, to make one
full cycle, to be propagated through ..., electromagnetic waves can’t be perceived by
man’s senses, to be generated from a central position)

Text B
Exercise 1. Read the following words and try to remember them.

accident - aBapusi, HECUaCTHBIHN cITy4ait cordless telephone - 6ecripoBoaHBIi TenehoH

application — ucnonp30BaHKe, MPUMECHEHUE dim - TyCKJIbIi, HESICHBIN
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entertainment — pa3BicdcHUC space exploration- HCCIIEIOBAaHUE KOCMOCa

equipment — 000pyI0BaHue traffic jam - mopoxxHas nmpoOka, npoOka Ha
essential - CyIEeCTBEHHBIM, BayKHBIH nopore

exchange messages - 0OMEHUBATHCS traffic violations - HapyeHus npaBui
COOOIICHUSIMU JIOPOKHOTO JBUKCHHSI

radio-operated toy airplanes and cars - paauo- truck - rpy30Boii aBTOMOOUIIb
YIIpaBJIsIEMbIE UT'PYILIEYHBIE CAMOJIETHI U vehicle - TpaHCIOPTHOE CPENICTBO
aBTOMOOMIIH

Exercise 2. Read and entitle the text.

In the earliest practical application, radio was used primarily to exchange
messages with ships at sea. Radio is still used for this purpose and for communication
across oceans.

Television, one of the most popular forms of the entertainment in the home, is
actually a kind of radio. It uses special equipment for sending and receiving pictures in
the form of radio signals. The television audio signals are received by equipment
similar to that used in other forms of radio. Other home devices that use radio
technology are cordless telephones, garage-door openers, and radio-operated toy
airplanes and cars.

Radio technology has other uses outside the home. It provides a means of instant
communication with moving vehicles such as taxicabs, service trucks, squad cars and
motorcycles. Observers in airplanes can report traffic violations, accidents and traffic
jams by radio to police officers on the ground. Many people in the medical profession
have beepers — portable electronic device used to page the person who carries out.

In radio telephones such as cellular mobile phones, voice signals are sent across
town or over long distances by high-frequency radio signals called microwaves. Land
based microwave relay stations and communication satellites orbiting the Earth receive
and transmit the microwave signals.

With radio to guide them, airplane pilots can fly through fog or storm and land
safely at airports. Pilots and ship captains use radio navigation systems to determine
their locations and stay on course.

Radio technology is also essential to space exploration. Space probes use radio
waves to relay information about the solar system. Radio astronomy is used to detect
celestial objects too distant and dim to be seen by optical telescopes. It can also be
used to determine the chemical make up of stars and gas clouds and the speed and
direction of moving stars. Using radio astronomy, quasars were discovered in the early
1960s. Pulsars, believed to be rapidly rotating neutron stars, were discovered later in
the decade. With the information obtained scientists can piece together the puzzle of

how the universe began.
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Post-text exercises

Exercise 3. Give Russian equivalents of the following words and word-
combinations.

cordless telephone, discover, solar system, determine, traffic violations, space
exploration, receive messages, transmit, comparatively, manufacturing and industrial
methods, message, voice signals, for communication, moving vehicles, cordless
telephone, toy airplanes and cars, universe.

Exercise 4. Answer the following questions.

1. What applications of the radio can you find in your home?
2. What other applications of the radio apart from those mentioned in the text can you
remember?

Exercise 5. Define whether the following statements are true or false and correct
the false ones.
1. Television is one of the least popular forms of the entertainment in the home.
2. It uses special equipment for sending and receiving pictures in the form of radio
signals.
3. Other home devices that don’t use radio technology are telephones and radio-
operated toy airplanes and cars.
4. Radio technology has no uses outside the home.
5. Observers in airplanes can report traffic violations, accidents and traffic jams by
radio to police officers on the ground.
6. In radio telephones such as cellular mobile phones, voice signals are sent by
high-frequency radio signals called microwaves.
7. Land based microwave relay stations and communication satellites orbiting the
Earth don’t receive and transmit the microwave signals.

Exercise 6. Give English equivalents of the following words and word-
combinations.

[IpakTrueckoe NMpUMEHEHHE, ObLIO MCIOJIB30BaHO, BCE €Ie MCIOJIB3YeTCs I 3TOU
eI, HapyIICHUS NpaBWI JOPOKHOTO ABIDKCHHS, aBapvs, HECUACTHBIM CIydai,
JIOpOXKHAs MPOOKa, TYCKIIBIN, CYIECTBEHHBIN, UCCIIEIOBAHIE KOCMOCa, OOMEHHBAThLCS
COOOIIECHUSMH, pa3BlieueHre, 00OpY/IOBaHHWE, COJIHEUHAs CHCTeMa, OeCIPOBOIHBIN
TenedoH.
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Exercise 7. Match the words with their definitions:

Word Definition
1. transmitter | a. device which receives messages, radio programmes, and transmits
2. satellite them with greater strength, thus increasing the distance over which
3. technology they are carried.
4. research b. place from which something comes or is got
5. frequency | c. send out rays of light or heat
6. radiate d. transmit, extend the operation
7. propagate | e. comparatively small body moving in orbit round a planet
8. source f. study, mastery and utilization of manufacturing and industrial methods
9. relay g. number of repetitions in a given time
h. 1investigation undertaken in order to discover new facts
1. part of a telegraph or radio apparatus for sending out signals,
messages, music, etc.

Exercise 8. Arrange the words of the two groups in pairs:

a) with a similar meaning

1. happen a. alike;

2. speed b. vibrate;

3. receive c. notice;

4. devise d. propagate;

5. considerable e. wireless;

6. unobservable f. piece together;

7. spread g. demonstrate;

8. similar h. wvelocity;

9. show 1. profession;

10. detect j. occur;

11. occupation k. obtain;

12. oscillate . important;

13. cordless m. perceive;

14.  join n. invent;

15. observe 0. imperceptible
b) with contrary meaning

1. different a. clear;

2. transmitter b. return;

3. earliest c. unobservable;

4. inward d. slowly;

5. easy e. primarily;
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absence
standing
finally

© 0 N o
=g

[,

. leave
10.low
11.near
12.rapidly
13.dim
14.visible
15.detailed

o B g~

. latest;

essential;
distant;
difficult;
presence;
similar;
receiver;

high;

moving;
outward

Exercise 9. Give a summary of the text.

Exercise 10. Speak about the story of radio and its basic physical properties.

UNIT 3. RADIO COMMUNICATION

Text A. Radio-Transmission

Pre-text exercises

Exercise 1. Read the following words and try to remember them.

achievement - noctuxenue
application - npumeHeHue
broadcasting - paguoBeianue
communication - mepejada, COOOIICHHUE;
CBSI3b

component - KOMIIOHEHT; DJIEMEHT
current - (JIEKTPUUECKUIT) TOK
direction - HarpaBieHUE
engineering - TEXHUKA; HHXXEHEPHOE
HCKYCCTBO

frequency - yactota

ground - 3a3eMJieHuE

oscillator ['osilerta] - renepatop
receiver - MpUEeMHHK

similar - cXOqHBIN; TOAOOHBII

to amplify - ycunuBath

to convert - mpeBpalars,
npeoOpa3oBbIBATH

to develop - pa3BuBaTh; pa3pabaTbBaTh
to employ - ynorpe0asTh, HCIIOJIB30BaTh
to produce - npou3BOANTE; BbIpa0ATHIBATH
to radiate - u3myyatp

to reach - gocTuraTe; 10€3KaTh

to set up - BOCCTaHABJIMBATh

to transmit - repenaBaThb

transfer - mepeHoc; nepegava
transmitter - mepenaTyuk

wave - BOJTHa

Exercise 2. Study the text and try to understand all details.

Radio-Transmission

Radio is one of the greatest

achievements of modern engineering. Radio

employs electrical energy to transmit signals. The most developed application of radio
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is in communication and broadcasting. Radio communication is the transfer of high-
frequency energy from the transmitter to the receiver. The necessary components of
radio communication are a transmitter and a receiver. The main parts of a transmitter
are a high-frequency oscillator, a ground and an antenna. When electric oscillations are
produced in the antenna, it starts radiating radio waves. These waves travel in all
directions. When radio waves reach the antenna of a receiver, they set up currents in it
of a similar form to those in the transmitting antenna. These currents are directed from
the antenna to a radio-receiver where they are first amplified and then converted into
audio frequency signals.

Post-text exercises

Exercise 3. Read the text and answer the questions.

1. What is the most developed application of radio? 2. What is radio-communication?
3. What does radio employ to transmit signals? 4. What are the necessary components
of radio-communication? 5. Under what condition does the transmitting antenna
radiate radio waves? 6. In what direction do these waves travel? 7. What happens
when radio waves reach the antenna of a receiver?

Exercise 4. Form with the help of suffixes -er or —or nouns from the following
verbs:

to transmit, to receive, to radiate, to amplify, to convert, to oscillate, to produce, to
travel, to direct.

Exercise 5. Find the Russian equivalents for English words and phrases.

1. application a. 3BYKOBas 4acToTa

2. audio-frequency b. panuonepenaromnie u
paIuoONpPUEMHBIE YCTPOUCTBA

3. amplifier C. paguoTEeXHUKa

4. achievement d. mpuemHUK

5. radio-engineering €. TMPUMEHEHHUE

6. radio transmitting and radio receiving | f. HCHOJB30BaTh IIEKTPOMATHUTHBIC

devices BOJIHBI

7. to employ electromagnetic waves g. BBICOKOYACTOTHBIN reHepaTop

8. receiver h. mepenmaTuuk

9. transmitter 1. JOCTH)KEHHE

10.  high-frequency oscillator J. YCUJIHTEIb
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11. transmitting station k. mpuemHas cTaHIus

12. receiving station l. mepenaromias cTaHIus

Exercise 6. Group pairs of words with opposite meanings.

1. low a) small

2. to start b) old

3. to transmit c)  different
4. modern d) toreceive
5. similar e) high

6. great f)  last

7. first g) tostop

Exercise 7. Complete the following sentences choosing the most suitable variant.
1. Radio occupies one of the leading places among the greatest achievements of

modern :
a) currents; b) receiver; C) engineering.
2. The energy is radiated into space from the by the antenna.
a) receiver; b) transmitter;  ¢) amplifier.
3. To means to make bigger or enlarge.
a) amplify; b) transmit; c) radiate.
4. A transmitting antenna radio waves.
a) receives; b) reaches; c) radiates.
5. Our scientists have great in the field of radio and television.

a) achievements; b) applications  c¢) oscillations

Exercise 8. Use the verbs in brackets in the appropriate form
1. Future radio-engineers (to study) at the radio-engineering faculty.
Electronics (to be) a young science.
Electronic devices (to play) a great role in radio equipment.
A receiving station (to receive) radio waves.
Transmitting stations (to radiate) radio waves.
A transmitting station (to have) a radio transmitter and an antenna.
A radio transmitter (to be) a device for radiating electromagnetic waves.

el A T al a i

The main parts of a transmitter (to be) a high-frequency oscillator, a ground and
an antenna.

Exercise 9. Put the general and special questions
1. He studies at the radio-engineering faculty.
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He is a first-year student.

He goes to a radio-club once a week.

There 1s a radio-set in the room.

Radio employs electrical energy to transmit radio signals.
We use an amplifier when we want to make signals bigger.
A transmitter sends out radio signals at a high frequency.

X NNk LD

The necessary components of radio communication area transmitter and a
receiver.

Exercise 10. Translate into English

1. Pagno siBisieTcs OTHUM W3 BEJIMYAUIINX TIOCTHKEHUN COBPEMEHHON TEXHUKHU.
B Mupe cyiiecTByeT MHOTO IepeIatonX U MPUEMHBIX PAJUOCTAHIIUN.
Ilepenaromiast cTaHIMA UMEET MEPENATYMK U AHTCHHY .

Paguonepenatymk — 310 yCTpOMCTBO ISl U3JIYUYEHUS DJIEKTPOMArHUTHBIX BOJIH.

Al

BricOokOYaCTOTHBIN IreHCPaTop, 3a3C€MJICHUC M AHTCHHA ABJIAIOTCA OCHOBHBLIMH
KOMIIOHCHTAaMM IIcpCcaaTdruKa.

N

OTOT 3HAMEHUTHIA YUEHBIH pabOTaeT B 001aCTH paIUOTEXHUKH.
7. CylecTByeT MHOI'O paJuoNepeIaoInX U PaUOIIPUEMHBIX YCTPOMCTB.
8. OHHU HaxOJT MIUPOKOE MPUMEHEHNE BO MHOTHX c(epax.

Text B. Radio Waves and Radio Communication

Pre-text exercises

Exercise 1. Read the following words and try to remember them.

number - YUCIIO role - posb

plane - mmockocTh to connect - CBSI3bIBATh
polarization - moJsspuzaius to vibrate - BUOpupoBaTh
property - CBOHCTBO velocity - CKOpocTh

Exercise 2. Study the text and try to understand all details
Radio Waves and Radio Communication

Radio communication plays a great role in our life. Russia has a radio
communication which connects our country with the capitals of many countries in
Europe, Asia, Africa and Latin America. Radio communication connects different
cities and towns of our country. What is radio communication? It is the transmission of
information over great distances with the help of high-frequency electromagnetic
waves. There are radio-waves. Radio waves travel in all directions at a velocity of
300,000 kilometers per second (km/sec). They can go from here to the Moon and back
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in 3 seconds. There are many kinds of radio waves. Some of them vibrate 700,000
times per second; others vibrate a million times per second. The number of vibrations
per second is the frequency of a radio wave. Other important properties of a radio
wave are intensity, direction of travel and plane of polarization.

Post-text exercises

Exercise 3. Read the text and answer the questions.

1. What role does radio communication play in our life? 2. What is radio
communication? 3. At what velocity do radio waves travel in all directions? 4. Are
there many kinds of radio waves? 5. What are the important properties of a radio
wave?

Exercise 4. Find the English equivalents of the following words and word-
combinations in the text.

Radio communication, to play a great role, which connects our country with the
capitals of many countries, the transmission of information over great distances, high-
frequency electromagnetic waves, radio-waves, travel in all directions, at a velocity, to
the Moon and back in 3 seconds, many kinds of radio waves, vibrate a million times
per second, the frequency of a radio wave, polarization.

Exercise 5. Define whether the following statements are true or false and correct
the false ones.

1. Radio communication plays a great role in our life.

2. Russia has a radio communication which connects our country with the capitals
of many countries in Europe, Asia, Africa and Latin America.

3. Radio communication doesn’t connect cities and towns of our country.

4. Radio communication is the transmission of information over great distances
with the help of low-frequency electromagnetic waves.

5. Radio waves travel in all directions at a velocity of 200,000 kilometers per
second (km/sec).

6. They can’t go from here to the Moon and back in 3 seconds.

7. There are few kinds of radio waves.

Exercise 6. Give three forms of the following verbs:

to develop, to invent, to discover, to convert, to make, to lead, to think, to come, to
give, to know, to find, to have, to be, to go.

Exercise 7. Use Past Indefinite instead of Present Indefinite
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1. Russian scientists develop and improve the theory of radio transmitting and radio-
receiving devices. 2. Radio broadcasting is a part of our life. 3. A wide application of
radio devices leads to the further development of science. 4. "Radio" comes from the
well-known Latin word "radius". 5. They have many books on electricity and
magnetism. 6. This scientist gives much time to experiments in physics. 7. He doesn’t
take part in this research.

Exercise 8. Read in English the following numbers:
a)ll; 12; 13; 15; 20; 30; 50; 100; 134; 245; 827; 1,243; 3,854; 54,791.

b)1/3; 1/2; 1/4; 1/6; 3/8; 2/6; 0.5; 0.35; 0.24; 2.35.
Exercise 9. Read in English the following dates:

1.08.1927, 2.09.1836, 3.10.1934, 12.03.1905, 7.01.1971, 9.02.1976,
11.02.1900, 13.07.1977, 4.03.1933, 20.08.1939, 12.03.1940, 11.02.2000
11.02.2005, 14.11.2015, 7.04.2016

Exercise 10. Put 6 questions to the text.

UNIT4 MARCONI

Text A. Marconi and His Invention

Pre-text exercises

Exercise 1. Read the following words and try to remember them.

adjust — HacTpauBaTh, peryJupoBaTh receiver — MpUEMHUK

communication — cBsi3b, CHCTEMHas CBSI3b reception — npuém

distinctness — ICHOCTh, OTYETIIUBOCTD sensitive — YyBCTBUTEIIbHBIN

hitch — momexa, npensTcTBUE transmission — nepegaya

preliminary — npeaBapuTEIbHBIH, transoceanic — TPAaHCOKEAHCKUM

MOATOTOBUTEIbHBII wireless message — paguocuruai,
paanuocooOIeHne

Exercise 2. Study the text and try to understand all details.
Marconi and His Invention

[talian electrical engineer Guglielmo Marconi was the first to create a practical
system communicating over long distances using radio signals. New reports in issues
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of Scientific American from 1902 to 1903 recorded Marconi’s first successful
transmissions and receptions of radio signals across the Atlantic Ocean.

Here are some abstracts from news reports published in “Scientific American”.

The Marconi Transoceanic Experiments

January 4, 1902

The Scientific American is enabled to present to its readers the first photographs
that have been taken of Marconi’s station at Signal Hill, Newfoundland — a station
which will hereafter be memorable as the first place where a transoceanic wireless
message was received.

That the signals were received can hardly be doubted. Marconi himself has
publicly stated that the signals were heard with certainty and distinctness. At the
Signal Hill station a receiving wire was employed about 400 feet high, which was
supported by a kite. At Cornwall, the transmitting station was provided with an
apparatus which was much more powerful than that previously wused for
communicating at distances of 200 miles. Even with a transmitter of increased power,
the signals were heard only with the aid of a most sensitive telephone receiver.

The announcement of his success has earned for Marconi a popularity which is
not the fortune of all inventors. The Canadian government has determined to stand by
him in his fight against the Anglo-American Cable Company. Officials have honored
him everywhere.

Marconi Sends Messages Across the Atlantic

January 3, 1903

It is now authoritatively announced by Marconi himself that wireless messages
have been transmitted between the Old and the New World Messages were sent from
Lord Minto, Governor-General of Canada, and from Marconi, to King Edward.
Messages were likewise sent to the King of Italy, by Marconi and by Commander
Martino of the Italian cruiser "Carlo Alberto"; other messages were from Dr. Parkin to
the London Times and from Richard Cartwright of Canada to the Times.

Marconi states that it was about a month ago that he succeeded in transmitting
messages from Table Head to Cornwall. First, the messages were all in code and were
simple queries, such as "How is this?"

In many respects this achievement of Marconi is fully equal to that of Cyrus
Field in opening communication between America and England by means of the
submarine cable. But the distance covered by Marconi is greater than that over which
the first submarine cable extended, by about 300 miles. So far as practical results are
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concerned, the Anglo-Italian inventor may well be regarded as the pioneer of
commercial wireless telegraphy. Where others have failed he has succeeded.

The First Wireless Message from the United States to England

January 31, 1903

On the night of January 18, Marconi succeeded in outdoing himself when he
transmitted a message of greeting from President Roosevelt to King Edward VII
directly from the Cape Cod station to Poldhu, England. The distance covered is greater
by 600 miles than that over which messages have previously been sent.

The performance is all the more remarkable when it is considered that the
message was sent without any previous attempt to establish communication by
preliminary signals.

Marconi's success came unexpectedly. After having busied himself all day in
preparing his sending apparatus, he began to practice sending President Roosevelt's
message without calling either the Poldhu or the Glace Bay station, contrary to the
arrangements which he had made. Thinking that he might not be able to get the
English station for a day or two, he decided to send the President's message by way of
the Glace Bay station. Calling up the operator there he gave him the message with
instructions to forward it to England. To Marconi's astonishment he received a reply
from Glace Bay that the operator had been informed by the station at Poldhu that the
message had been received directly from Cape Cod. There was not the slightest hitch
in the process of sending. About four minutes were required to transmit the entire
message.

King Edward replied to the message which he received from the President by
cable.

The King sent his message by cable for the reason that Marconi was adjusting
his mstrument for sending tests to England and did not wish to upset his plans by
making any attempt at receiving from the other side of the ocean.

Post-text exercises

Exercise 3. Give Russian equivalents of the following words and word-
combinations.

Communication, successful transmission, transoceanic wireless message, with
certainly and distinctness, a receiving wire, announcement, commercially, enormous
cheapening, submarine cable, establish, take advantage of, unexpectedly, reception,
sending apparatus, without calling, the arrangements, to give the message.
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Exercise 4. Find the English equivalents of the following words and word-
combinations in the text.

Ilepenaromass cTaHIMs, MpakKTHYECKas CHUCTEMa CBSI3M, HE IOJUICKUT COMHEHHUIO,

BO3IYIIHBIA 3MEH, peIuThCA, OECHpOBOJIOYHBIN  Tenerpad, 3aKOIUPOBAHBI,

MO/IBOJIHBIN Ka0eb, MPEB30UTH CaMOr0 ce0sl, yCOBEPILIEHCTBOBATh, HAPYIIATh IIJIaHbI,

MOTEpNETh HEyAady, HACTpauBaTh (pPEryIupoBaTh), UYyBCTBUTEIbHBIA, MNPUEMHUK,

CBSI3b, MIPEJIBAPUTENBHBIN (MIOJATOTOBUTENbHBIN), HACTPAUBATh, PETYIUPOBATH, IOMEXA

(mpensTcTBUE).

Exercise 5. Match the words with their definitions:

J. television

Word Definition
a. radar a) a machine or system that has been invented by someone.
b. invention b) a system of sending sound over a distance using electrical
C. system signals.
d. receiver c) a piece of wire that receives television or radio signals.
e. signal d) a piece of equipment used for sending radio signals or for
f. telegraph broadcasting programmes
g. transmitter e) a system of sending pictures and sounds by electrical signals
h. aerial over a distance so that people can receive them on a television set.
1. radio f) is used to refer to a set of equipment, parts, or devices, for

example a hi-fi or computer.

g) a way of discovering the position or speed of things that cannot
be seen, using radio signals.

h) a series of sound or light waves which carry information.

1) a system of sending messages over long distances by means of
electrical or radio signals.

j) a part of a telephone that you hold near to your ear and speak
into; or a radio, or a television set

Exercise 6. Complete the following sentences and translate them into Russian.
... areceiving wire was employed about 400 feet height ...

... the signals were heard only with the aid of ...

... the messages were all in code and ...
But the distance ... by about 300 miles.

... without any previous attempt to establish communication ...

... he gave him the message with instructions ...

... In the process of sending.
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Exercise 7. Translate the 3 and 4th paragraphs of the text.

Exercise 8. Put as many questions as possible to the first sentence of the text.

Exercise 9. Define whether the following statements are true or false and correct
the false ones.

l.

News reports in issues of “American Science”, from 1902 to 1903 recorded
Marconi’s first successful transmission of radio signals across the Atlantic
Ocean.

. At Cornwall, the receiving station was provided with an apparatus which was

much more powerful than the previously used one.

. The Canadian government has determined to stand by him in his fight against

the Anglo-American Cable Company.

. The distance covered by Marconi is greater than that over which the first

submarine cable extended.

. Marconi transmitted a message of greeting from President Roosevelt to King

Edward VI.
About forty minutes were required to transmit the entire message.

. The King sent his message by cable because he didn’t want to upset Marconi’s

plans who was adjusting his instrument for sending tests to England.

Exercise 10. Write a summary of the text.

Text B.

Pre-text exercises

Exercise 1. Read the following words and try to remember them.

aerial ['earial] - anTenHa the English Channel — JIa- Manm
astonish the world - ynuButs Mmup to send messages — OTIPABIISTH,
government — MPaBUTEIHCTBO nepenaBaTh COOOIIEHUS

kite - BO3qymIHbII 3Mei transmit radio signals - nepenaBatb
multi-millionaire - MynbTU-MUIITHOHED paguoOCUTrHaIIbI

Newfoundland - Heropaynanenn (octpos, wireless telegraph — 6ecipoBoiHOM
IIPOBUHIINS ) (6ecipoBoJIOUHBIN) Tenerpad

Poldhu in Cornwall - 6yxTa I[lonay Ha n-

octpoBe Kopnyoiun
Exercise 2. Read and entitle the text.
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Today we don't think twice when we turn on the radio, but when a 21 -year-old
[talian invented it over 100 years ago no one could believe their ears.

One day in 1895 in Bologna, Italy, an Italian engineer sent the world's first radio
signal. Using a simple radio transmitter and a receiver, he sent a signal from his attic
room to his brother who was hidden in a field a kilometer away. When his brother
received the signal he fired a gun. The Italian government showed no interest in young
Marconi's invention, but his mother believed he had a good idea. So in February of the
following year, she sent him to England to meet her cousin who was an important
engineer. It was a journey that would change the world.

In England, this engineer and his cousin were joined by two other inventors. In
1897 he formed the Wireless Telegraph Company in London and started to transmit
simple radio signals over long distances. In 1899 he sent the first wireless telegraph
across the English Channel to France. They were transmitted from Poldhu in Cornwall,
and were received 3,520 kilometers away in St John's, Newfoundland, using an aerial
flown in the air by a kite.

He had always believed that radio waves could travel round the curve of the
earth. By 1901 he had improved his radio system so much that on 12th December he
astonished the world by sending the first radio signals across the Atlantic Ocean.

This meant that ships were now able to send messages from ship to shore if they
were in distress. His system was soon adopted by the British and Italian navies. From
now on, his company had the monopoly of wireless communication and he became a
multi-millionaire.

This engineer 1s one of the key figures of the twentieth century. He even
recognized the military importance of radar and thought of the idea of sending radio
signals out into space. When he died in 1937, wireless stations all over the world
closed down for two minutes as a mark of respect. He made only one big mistake. He
thought that television would never become popular.

Post-text exercises

Exercise 3. Choose the best answer to these questions according to the text.
1. What important event happened in Bologna in 1895?

Why did Marconi’s mother send him to England?

Where did Marconi send his first telegraph?

What astonished the world in 1901?

What mistake did Marconi make?

A
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Exercise 4. Find the English equivalents of the following words and word-
combinations in the text.

[lepenaBaTh paavoOCUTHANIBL, OTHPABISATH, NEpPEJaBaTh COOOIICHNUS, AHTCHHA,
BO3AYILIHBIA 3MEM; BKIIKOYATh PAAuO; HUKTO HE MOT IIOBEPUTH; UCIOJb3YS MPOCTOU
paguonepesaTyuK U MPUEMHHUK; YepJladHasi KOMHATA; B T0JIE; CTPENISATh U3 PYXKbi; HE
MPOSIBIIATh UHTEPECA; YAUBUTH MUP; JIBa IPYTUX M300peTaresns; OecipoBOHAs CBSI3b;
ABJISIETCS] OJTHOM U3 KJIIFOYEBBIX (PUTYpP, BOCHHOE 3HAUEHUE PAIUOTIOKATOPA.

Exercise 5. Give Russian equivalents of the following words and word-
combinations.

Radio transmitter and a receiver, to sent a signal, to receive a signal, to fire a gun,
government, invention, to transmit simple radio signals over long distances, to send
the first wireless telegraph, the English Channel, from Poldhu in Cornwall, by a kite,
travel round the curve of the earth, to improve, to astonish the world, across the
Atlantic Ocean, from ship to shore, to be in distress, wireless communication.

Exercise 6. Study the following words and choose:

HOUNS.
a) oscillator; b) oscillatory;  c¢) oscillate; d) oscillation;

a) transmit; b) transmission; c) transmitter;  d) transmissible;
a) operation; b) operating; c) operator; d) operative;

a) apply; b) applied; c) applicant; d) appliance;
adjectives:

a) frequency; b) frequentative; c) frequent; d) frequency;

a) cycle; b)cyclist; ¢) cyclical; d) cyclically;

a) voice; b) voiced; c) voiceless; d) voicelessly;
a) observe; b) observer; c) unobservable; d) observation.

Exercise 7. Speak on the topic: “Marconi’s successful experiments in transmitting
messages”.

Exercise 8. Translate the 3° and 4™ paragraphs of the text.

Exercise 9. Define whether the following statements are true or false and correct
the false ones.

1. One day in 1895 in Bologna [ba'lonjo], Italy, an English engineer sent the
world's first audio signal.
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2. Using a simple radio transmitter and a receiver, he sent a signal from his attic
room to his sister who was hidden in a wood a kilometer away.

3. When his brother received the signal he fired a gun.

4. The Italian government showed interest in young Marconi's invention, but his
mother didn’t believe he had a good idea.

5. So in March of the following year, she sent him to England to meet her cousin
who was an important engineer.

6. It was a journey that would change the world.

7. He thought that television would become popular.

Exercise 10. Give a summary of the text.
UNITS A.POPOV AND HIS INVENTION

Text A. A. Popov

Pre-text exercises

Exercise 1. Read the following words and try to remember them.

audible — 3ByKOBOI#1, CIIBIIIUMBIIA oscillation — konebanue, BuOpanus
device — mpubop, yCTPOUCTBO range — IrMana3oH, JaTbHOCTh JeUCTBUS
generate — TeHEpUPOBATh, IPOU3BOAUTH record — 3amMCHIBATh, PETUCTPHUPOBATH
inventor — uzo0perareinb transmit — nepenaBaTh

lightning discharge — rpo3oBoii pa3psin, wire — IMpoBOJI, TPOBOJTHUK

MOJTHUS wireless — 0ecipOBOJIHOM, Pauo

Exercise 2. Study the text and try to understand all details
Text A. A. Popov

A.S. Popov, the great Russian inventor, was born in 1859. By the time he
graduated from Petersburg University (1882) he had already possessed a broad
knowledge of electrical theory as well as a wide experience in that field.

Working both as scientist and teacher, he always carried on some practical work,
solving many practical problems such as the introduction of electricity into the Navy
and others. Popov was one of the first to pay attention to the works of Hertz who
proved by experiments the existence of electromagnetic waves. After many
experiments carried out together with his assistant Ribkin the device Popov
constructed began receiving electromagnetic waves at a long distance. By means of his
receiver Popov could detect the waves at a distance of some meter and then
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kilometers. The receiver recorded waves generated by lightning discharges. While
experimenting the scientist found out that a free wire being connected to the receiver,
the range of the latter increased. Thus he connected his first receiver to the first
antenna.

On April 25, 1895, Alexander Popov demonstrated his device at the Russian
Physico-Chemical Society. Having summarized the results of his experiments, Popov
expressed his hope that the device, after being perfected, would make possible
transmitting signals at a distance by means of rapid electrical oscillations. In summer
1895, Popov’s invention was successfully tested and in the same year he attached to
the device an apparatus previously used for recording telegrams over the wire
telegraph. In the following year this receiver was used at the electric power station in
Nizhny Novgorod for warning about approaching thunderstorm.

The great Russian inventor didn’t make any secret of his discovery, describing it
in the press and making reports about it at the meetings of scientific societies. In the
same year he demonstrated the transmissions of words over a wireless telegraph. This
new demonstration proved to be of great importance.

In summer 1897, Popov successfully carried out his experiments at sea, having
succeeded in effecting radio communication between the shore and the sea at a
distance of 3 kim.

In this way the future wireless communication between the continents was being
prepared. The year 1898 witnessed a new important invention made by Popov together
with his assistants Ribkin and Troitsky, namely the reception of audible signals by
means of a receiver. All these successful experiments having been completed, serious
practical testing began. Popov’s radio telegraph helped to save the battleship “General
Admiral Apraksin”.

Popov’s work drew attention in many countries. The wireless telegraphy is the
result of Popov’s experiments, this fact having been acknowledged by different
representatives of foreign science, engineering and industry. Popov was offered
immense profits from commercial use of his invention in case he leaves Russia. But
the Russian patriot refused the wealth offered to him, preferring to remain a true son of
his fatherland “I am a Russian and I must give all my knowledge, all my work and all
my achievements to my native land” were his words.

Post-text exercises

Exercise 3. Give Russian equivalents of the following words and word-
combinations.
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Discharge, carry on, long distance, receiver, record, increase, oscillation, previously,
thunderstorm, wireless telegraph, discovery, by means of his receiver, successful
experiments, to solve practical problems, the introduction of electricity into the Navy,
to pay attention to the works, to prove by experiments, the existence, to receive
electromagnetic waves, by means, detect the waves at a distance of some meter,
lightning discharges, to express the hope, rapid electrical oscillations.

Exercise 4. Find English equivalents of the following words and word-
combinations in the text.

Pemate, amanazoH, mpuOOp, YCOBEpIIEHCTBOBATh, 3BYKOBOW CHTHaN, MpeJiararb,
nepenava, YCHEIIHO HWCIbITaTh, BaXXHOCTh, IMPOBOJUTH SKCIEPUMEHT, IPHUBJICYD
BHUMAaHUE, IPU3HABATh, OTPOMHBIN, BCE MOU JTOCTHUXECHUS, YCIIEIIHBIA 3KCIIEPUMEHT,
BOEHHO-MOpCKOM  (pyioT, oOpamarb BHUMaHue Ha  pabOThl, JIOKa3bIBaTh
AKCIIEPUMEHTAMHU,  CYIIECTBOBAaHHWE,  IOJAy4YaTh  DJICKTPOMArHUTHBIE  BOJIHBI,
MOCPEICTBOM, OOHApPYKMBAaTh BOJIHBI Ha PACCTOSHUU, Pa3psiibl MOJHUM, BBIPAKaTh
HAJEXKY, JJIEKTPUUECKUE KOJIeOaHusl.

Exercise 5. Match the words with their definitions.

Word Definition
1. invent a. test or trial carried out carefully in order to study what happens
2. experience and gain new knowledge
3. experiment |b. produce
4. generate c. metal in the form of a thread
5. receiver d. complete something
6. wire e. create or design something not existing before
7. carry out f. apparatus for receiving signals
g. process of gaining knowledge or skill by doing and seeing
things

Exercise 6. Complete the following sentences and translate them into Russian.

.. Popov could detect the waves ...
.. invention was successfully tested.
.. this receiver was used ..
. over a wireless telegraph
The year 1898 witnessed ..
. from commercial use of hlS invention ...
.. I must give all my knowledge, all my work ...
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Exercise 7. Put the words in the correct order.

=

5.

Receiver, electromagnetic waves, at, distance, his, could, long, a, his device.
Discharges, waves, the receiver, generated, recorded, by, lightning.

Was, in, 1895, tested, his, summer, invention, successfully.

Scientific societies, Popov, discovery, made, his, at, meeting, the, reports, about,
of.

Countries, drew attention, many, in, work, his.

Exercise 8. Find in the text the sentences with Participles in the function of an
adverbial modifier. Translate the sentences into Russian.

Exercise 9. Translate the following sentences with Absolute Participial
Construction into Russian.

l.

The experiment being over, the reporters attacked the young scientists with
questions.

. The question being difficult, I had to think for a moment.
. This scientist worked much to perfect his invention, his scientific achievements

being highly appreciated all over the world.

The device having been carefully tested, we put it into operation.

The direction of the current being reversed in the conductor, the direction of the
needle is similarly reversed from its former position.

A series of experiments having been completed, I. Kurchatov launched Europe’s
first cyclotron at the Radio Institute.

. Many chemical and organic compounds are semiconductors, their conductivity

increasing with heating and falling with cooling.

Exercise 10. Define whether the following statements are true or false and correct
the false statements.

l.

N

When A. Popov graduated from Petersburg University he was quite experienced
in electrical theory.

. Popov solved many theoretical problems such as the introduction of electricity

into the Navy.

. By means of his receiver Popov could detect the waves at a distance of some

kilometers.
Popov was the first to connect the receiver to the antenna.

. Popov kept his discovery in secret.
. In 1899 the reception of audible signals was fulfilled by means of a receiver.
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7. The invention of the wireless telegraphy by Popov is acknowledged all over the

world.

Exercise 11. Match the following words with their translation.

I. 1)invent; 2) inventor;
a) M300peTeHUE;
d) uzobperareinp;
II. 1) light; 2) lighten;
a) 3a)KUTaJIKa; b) ocBemats;
III. 1) receive; 2) receivable;
a) paIuONPUEMHIK;
MPUHSITHUIO;
1) prefer;  2) preferable;

4) preference;

a) OpeanoyTeHue; b) mpeAnounTaTh;

d) npeAnoYTUTENBHO;
IV. 1) produce;

4) production;

a) IpOU3BOJCTBO;

d) mpou3BOAMMBIIL;€) MPOU3BOIUTEb;

V. 1) transmit; 2) transmitter;
a) paguornepe aTunK;
d) nepenaua;

Text B.

Pre-text exercises

b) n300peTaTeIbHBIN;

3) lighter;
C) MOJIHUSI;

b) npuHUMAaTH;

b) nepenaBarts;

3) invention;4) inventive;

) u300peTaTh;

4) lighting;
d) ocBernienue;

3) receiver; 4) received;

C) OOIETIPHUHSTHIN; d) rommmBli K

5) lightning;
€) CBET;

3) preferably;
5) preferential;

C) OpeAnOYTUTEIbHBIN;

€) MOJIB3YIOMIUNCS MPEATIOUYTEHUEM;
2) producer; 3) producible;

5) productive;

b) mpou3BOAIINIA; C) TPOU3BOINT;

3) transmission;  4) transmissible;

C) mepeaarouics;

Exercise 1. Read the following words and try to remember them.

a post-graduate — acnupaHT

achievement - JOCTHXKEHIE

anniversary - TOJIOBIIIHHA
authority[o:'0orit1] - aBTOpUTET

electrical engineering - 3JIeKTPOTEXHUKA
lay the foundation - 3am0xuTh QyHAaAMEHT,
3aJI0)KUTh OCHOBY

Exercise 2. Read and entitle the text.

make a priceless contribution — BHeCTH
(cmenatb) OECIICHHBIN BKJIA]

modern engineering - COBpeMeHHas
TEXHHUKA

occupy ['okjopal ] - 3aHUMAaTh, 3aHITh
radio engineering — paJuOTEXHUKA
radio-receiving set - paguonpueMHOe
YCTPOUCTBO, paIHOIIPUEMHUK

Radio occupies one of the leading places among the greatest achievements of
modern engineering. It was invented by Professor A.S. Popov, who demonstrated the
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first radio-receiving set in the world on May 7, 1895. And it is on this day that we
mark the anniversary of the birth of the radio.

By his invention Popov made a priceless contribution to the development of
world science.

A.S. Popov was born in the Urals, on March 16, 1859. For some years he had
been studying at the seminary in Perm and then went to the University of St.
Petersburg. In his student days he worked as a mechanic at one of the first electric
power-plants in St. Petersburg which was producing electric lights for Nevsky
prospect.

After graduating from the University in 1882, A.S. Popov remained there as a
post-graduate at the Physics Department. A year later he became a lecturer in Physics
and Electrical Engineering in Kronstadt. By this time he had already won recognition
among specialists as an authority in this field.

After Hertz had published his experiments proving the existence of
electromagnetic waves, A.S. Popov thought of a possibility of using Hertz waves for
transmitting signals over a distance. Thus the first wireless (radio) receiving set was
created. Then Popov developed his device and on March 24, 1896 he demonstrated the
transmission and reception of a radiogram consisting of two words: Heinrich Hertz.
On that day the radio-telegraphy was converted from an abstract theoretical problem
into a real fact.

Popov’s invention laid the foundation for further inventions and improvements
in the field of radio engineering. Since that time scientists all over the world have been
developing the modern systems of radio-telegraphy, broadcasting, television,
radiolocation, radio navigation and other branches of radio electronics.

Radio will find still greater applications in many fields of science and
technology.

Post-text exercises

Exercise3. Answer the following questions:

1. When did A.S. Popow demonstrate his first radio-receiving set? 2. Where and when
was A.S. Popov born? 3. Where did he work in his student days? 4. When did A.S.
Popov think of a possibility of using Hertz waves for transmitting signals over a
distance? 5. What was the content of the first radiogram? 6. How did Popov’s
invention contribute to further development of radio communication?

Exercise 4. Find English equivalents of the following words and word-
combinations in the text.
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Cpenu BenmWUaMImuxX AOCTHKEHUM, OBLIO HM300peTeHO, BHEC OCCIICHHBIM BKIIA,
acIMpaHT, CTaJl MpernojaaBareiieM (UMK UM DJICKTPOTEXHUKH, YKE 3aBOEBal
MIpU3HAHNE, JOKA3BIBAIOIIHNE CYIICCTBOBAHUS YJICKTPOMArHUTHBIX BOJIH, JIJIS MEPeIaqn
CHUTHAJIOB Ha pacCTOsiHUE, OBLI CO37aH, MPOJSMOHCTPHPOBAI Iepefady U IpPUEM,
COCTOSIIIIEN U3 JIBYX CJIOB, OBLI IIPEBpAIlleH U3 aOCTPAKTHOW TEOPETUUYECKOM 3a/aun B
peanbHbIi (PakT, 3a10KUTH (YHIAMEHT, B 00JIaCTH PaIMOTEXHUKHU.

Exercise 5. Retell the text.

Exercise 6. Speak on the following topic: “A. Popov’s role in the development of
radio engineering”.

Exercise 7. Find Russian equivalents of the following words and word-
combinations.

Invention, to make a priceless contribution, the development of world science, electric
power-plant, electric lights, a post-graduate, to become a lecturer, by this time, to win
recognition, an authority in this field, the existence of electromagnetic waves, for
transmitting signals over a distance, to lay the foundation, in the field of radio
engineering, broadcasting, television, radiolocation, radio navigation, branches of
radio electronics, applications, in many fields of science and technology.

Exercise 8. Translate the second and the third paragraphs of the text.
Exercise 9. Match the following words with their translation.

1. 1) direct; 2) direction; 3) directional;  4) directly, 5) directory;

a) HaIpaBJICHHBI; b) cipaBOYHUK; C) TIPSIMOIA;
d) HanpaBieHue; €) IpsIMO;
Il. 1) energy, 2) energetic, 3) energetics;,  4) energize
a) PHEPTrUYHbIN; b) muTaTh SHEpPrUecH; C) cuJia, MOIIIHOCTB;
d) sHeprerTuka;
I111. 1) divide, 2) divided; 3) dividing; 4) divider, 5) division
a) pa3aesoNIni; b) nenuTs; C) pa3JenbHbIN;
d) nenenue; €) JICJIUTENb;
V. 1) measure; 2) measurable; 3) measureless;
4) measurer, 5) measurement

a) usMepeHue;  b) uaMepurTenbHbI IPUOOP; C) U3MEPSATH;
d) besmepubiil,  e) uzmMepuMblii,
V. 1) locate; 2) location, 3) locality, 4) local;  5) locator
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a) MECTHOCTh;  b) UCKaTeb; C) OMpeIeICHUE MECTOHAXOXKICHNS;
d) MecTHBI; €) OIpeAesITh MECTOHAXOXKICHUE;
VI. 1) pole;  2)polar;, 3) polarity;

a) TIOJISIPHBI;

4) polarize,; 5) polarization

b) monsipuzoBath; C) MOJISIpU3aLINS;

d) momtoc; €) MoAsIPHOCTH;

Exercise 10. Find in the text the sentences with the Passive Voice and translate
them into Russian.

UNIT 6 RADIO WAVES

Text A. Essential Properties of Radio Waves

Pre-text exercises

Exercise 1. Read the following words and try to remember them.

alternating current — nepeMeHHbII TOK
at the right angle — nox npsiMbIM yriiom
broadcast station — paguonepenaromnias

plane of polarization — miockocTh
MOJISIPU3ALIUU
relation — cooTHOIIEHUE, 3aBUCHMOCTh

CTaHLIUSA reverse — U3MEHsITh (HalpaBJieHUE),
equation — ypaBHEHHE peBepcUpOBaTh
flux — moTox satisfactory service — yJI0BJIECTBOPUTEILHOE
in rural areas - B CEelIbCKUX pailoHaX o0Ocy)KHUBaHUE
in urban locations - B ropogax strength — cuna, HanpPsHKEHHOCTD,
UHTCHCUBHOCTh

wave front — BoitHOBOW (PpOHT, PpOHT

intelligible — undopmanmoHHbIH,
paz0opUMBBIi

interference — momexa UMITYJIbCA
measure — U3MepsATh wavelength — nimuHa BOJIHBI
perpendicular lines - meprneHIMKyISIpHBIC mv ot millivolt - MmuTHBOIBT
JTUHUHU

Exercise 2. Study the text and try to understand all details
Text A. Radio Waves

Electrical energy that has escaped into free space exists in the form of
electromagnetic waves. These waves, which are commonly referred to as radio waves,
travel with the velocity of light and consist of magnetic and electrostatic fields at right
angles to each other and also at right angles to the direction of travel. One-half of the
electrical energy contained in the wave exists in the form of electrostatic energy, the
remaining half being in the form of magnetic energy.
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The essential properties of a radio wave are the frequency, intensity, direction of
travel, and plane of polarization. The radio waves produced by an alternating current
will vary in intensity with the frequency of the current and will therefore be alternately
positive and negative. The distance occupied by one complete cycle of such an
alternating wave is equal to the velocity of the wave divided by the number of cycles
being sent out each second and is called the wavelength.

The strength of a radio wave is measured in terms of the voltage stress produced
in space by the electrostatic field of the wave and is usually expressed in microvolts
stress per meter.

The minimum field strength required to give satisfactory reception of the radio
wave varies with the amount of interference that is present. Under the most favourable
conditions it is possible to obtain intelligible signals from waves having a strength as
low as 0.1 mv per meter, but ordinarily interfering waves generated by both man-made
and natural sources draw out such weak radio signals and make much greater field
strengths necessary.

Thus experience has shown that in rural areas a field strength in the order of 100
mv per meter is required to give what the listener considers satisfactory service from a
broadcast station, while in urban locations, where the man-made interference is much
greater, a field strength of 5000 to 30,000 mv per meter is needed to insure good
reception at all times.

A plane parallel to the mutually perpendicular lines of electrostatic and
electromagnetic flux is known as the wave front. A wave always travels in a direction
at right angles to the wave front, but whether it goes forward or backward depends
upon the relative direction of the lines of electromagnetic and electrostatic flux. If the
direction of either the magnetic or electrostatic flux were reversed, the direction of
travel would be reversed, but reversing both sets of flux has no effect.

The direction of the electrostatic lines of flux is called the direction of
polarization of the wave. If the electrostatic flux lines are vertical, the wave is
vertically polarized; when the electrostatic flux lines are horizontal and the
electromagnetic flux lines are vertical, the wave 1s horizontally polarized.

Post-text exercises

Exercise 3. Give Russian equivalents of the following words and word-
combinations.

Refer, consist of, travel, essential, vary, relation, abbreviated, wavelength, intelligible
signals, forward, backward, reversed, voltage stress, in rural areas, a field strength,
satisfactory service, a broadcast station, in urban locations, a field strength,

41



perpendicular lines, electrostatic and electromagnetic flux, to travel, at right angle, to
depend upon, the direction of polarization of the wave.

Exercise 4. Find English equivalents of the following words and word-
combinations in the text.

VYron, CBOWCTBO, NpPUEM, HCKYCCTBEHHBIM, Ciabble paguOCUTHAIbI, COJEPKATh,
MU3MEPSITh, HANPSKEHHOCTh IMOJSA, JJICKTPOMATHUTHBIM ITOTOK, PaguoIepeIaromas
CTaHIIMS, YaCTOTa, COOTHOIIIEHUE, 3aBUCUMOCTb, YPaBHEHHUE, CUJia (HAIPSKEHHOCTD),
WHTEHCUBHOCTh HU3MEPATH, MOMEXA, paJuorepeaaronias CTaHIus, BOJIHOBON (POHT,
(GpOHT UMITyJIbCa, TTIOTOK, U3MEHSIThH (HAIMPaBIICHUE), B CEIBCKUX pailOHaX, B rOpoOJIax,
YAOBJIETBOPUTEIHLHOE O0CTYKUBaHUE, IEPHICHANKYIISIPHbIC JTUHUU.

Exercise 5. Match the words with their definitions.

Word Definition
1. angle a. amount, total or number
2. velocity b. find the size, extent, volume, degree, etc.
3. quantity c. cause to go in the opposite direction
4. equal d. flow
5. measure e. speed
6. broadcast f. space between 2 lines or surfaces that meet
7. flux g. send out (speech, music, etc.) in all directions, especially by
8. reverse radio or TV

h. the same in size, amount, value, etc.

Exercise 6. Complete the following sentences and translate them into Russian.
... are the frequency, intensity, direction of travel ...

... from the above equation to have a long wavelength ...

... varies with the amount of interference that is present.

One-half of the electrical energy ...

... were reversed, the direction of travel ...

... 1s known as the wave front.

... abbreviated kHz, or in megahertz ...

Exercise 7. Put the words in the correct order.
1. Free space, exists, electrical energy, in the form of, that, electromagnetic waves,
has escaped, into.
2. Travel, the velocity, radio waves, of, light, with.
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. An alternating current, vary, with the frequency, the radio waves, of the current,

produced by, in intensity.

. Corresponds, wave, to, a short wavelength, high, frequency, a.
. The direction, of the wave, lines of flux, polarisation, is called, the direction, the

electrostatic lines, of.

Exercise 8. Put as many questions as possible to the last sentence of the second
paragraph.

Exercise 9. Define whether the following statements are true or false and correct
the false ones.

L.

Electrical energy that has escaped into free space exists in the form of
electromagnetic waves.
Radio waves don’t travel with the velocity of light.

. One-half of the electrical energy contained in the wave exists in the form of

electrostatic energy, the remaining half being in the form of magnetic energy.

. The unessential properties of a radio wave are the frequency, intensity, direction

of travel, and plane of polarization.

. The radio waves produced by direct current will vary in intensity with the

frequency of the current.

. The minimum field strength required to give satisfactory reception of the radio

wave varies with the amount of interference that is present.
Under the most favourable conditions it is possible to obtain intelligible signals
from waves having strength as low as 0.001 mv per meter.

Exercise 10. Translate the following sentences into Russian. Pay attention to the
functions of the Participles.

l.

Frequencies ranging from 300 to 3000 kHz are referred to as medium radio
frequencies.

. The velocity of light has a special significance in the Universe, its value being

300 mln metres per second in a vacuum.

. Having been tested under unfavourable conditions, the machine was successfully

put into operation.
The device demonstrated is the simplest type.

. The current induced in the coil of the electromagnet will also oscillate at the

frequency of the original sound.

. Having finished the research, the scientists made a thorough analysis of the data

obtained.
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7. Electromagnetic waves of frequencies called radar frequencies provide a method
of seeing in the dark or in fog.
8. The laboratory just referred to was provided with the most modern measuring
devices.
9. An aircraft travelling at less than the speed of sound creates pressure waves
ahead of itself.
Exercise 11. Define whether the following statements are true or false and correct
the false statements.
1. The radio waves produced by a direct current will vary in intensity with the
frequency of the current.
2. The frequency is expressed in kilohertz or megahertz.
3. Under the most favourable conditions it is possible to obtain intelligible signals
from waves having a strength as low as 0.1 mv per cm.
4. In rural locations a field strength of 5000 to 30,000 mv per meter is needed to
insure good reception at all times.
5. A wave always travels in a direction at right angles to the wave front.
6. The wave is vertically polarized when the electrostatic flux lines are vertical.
7. The strength of a radio wave is expressed in microvolts stress per meter.

UNIT7 MAJOR STEPS OF ELECTRONICS HISTORY

Text A. Electronics

Pre-text exercises

Exercise 1. Read the following words and try to remember them.

array — LeJIbIi psifl, 00IbII0E KOJIUYECTBO, integrated circuit — uHTErpagpHas cxema,
Macca, MHOKECTBO MHUKpOCXeMa

attenuate — uCTOIIATh, OCIA0IATH intermingle — cMemmBaTh, epeMennBaTh
cellular telephone — coToBrIit Tenedon intricate — CJI0KHBIN, 3aITy TaHHBIN
consumer — IMPOKOro nmorpedneHus (o optical fibre — onTrdeckoe BOJIOKHO,
TOBapax) CBETOBO/I

device — mpubop, yCTpOHCTBO, cXeMa pervasive — pacpoCTPaHSIIOLIUNACS,
digital — nudpoBoil, TMCKpETHBIN IPOHUKAKOLIUI

encompass — CoZiepKaTh, 3aKII04aTh (B regenerate — BOCCTaHABJIMBATh

cebe) sophisticated — ci10XKHBIN

impact — Bo3/ieliCTBUE, BIUSHHE
Exercise 2. Study the text and try to understand all details

Text A. ELECTRONICS
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Electronics is a branch of physics that deals with the emission, behaviour, and
effects of electrons (as in electron tubes and transistors) and with electronic devices.

Electronics encompasses an exceptionally broad range of technology. The term
originally was applied to the study of electron behaviour and movement. It came to be
used in its broader sense with advances in knowledge about the fundamental nature of
electrons and about the way in which the motion of these particles could be utilized.
Today many scientific and technical disciplines—including physics, chemistry,
materials science, mathematics, and electrical and electronic engineering—deal with
different aspects of electronics.

Research in these fields has led to the development of such key devices as
transistors, integrated circuits, lasers, and optical fibres. These in turn have made it
possible to manufacture a wide array of electronic consumer, industrial, and military
products. These products range from cellular radiotelephone systems and videocassette
recorders to high-performance supercomputers and sophisticated weapons systems. By
the mid-1980s the electronics industry was the largest manufacturing industry in the
United States. Japan and the industrialized nations of Western Europe also had
flourishing electronics industries, while various developing countries— including
South Korea, Taiwan, and Israel—experienced significant advances as well.

The impact of electronics on modern life has been pervasive. It can be said that
the world i1s in the midst of an electronic revolution at least as significant as the
industrial revolution of the 19th century. Evidence of this is apparent everywhere.

Electronics is essential, for example, in telecommunications. An ever-increasing
volume of information is transmitted in digital form. Digital techniques, in which
signals are converted into groups of pulses, allow the intermingling of voice,
television, and computer signals into one very rapid series of pulses on a single
channel that can be separated at the receiving end and reconstituted into the signals
originally sent. Because the digital pulses can be regenerated perfectly after they
become attenuated with distance, no noise or other degradation is apparent at the
receiving end.

Electronic controls for industrial machines and processes have made possible
dramatic improvements in productivity and quality. Computer-aided design tools
facilitate the designing of parts that have complex shapes, such as aircraft wings, or
intricate structures, such as integrated circuits. The production of designs of this sort is
done by computer-controlled machines that receive instructions directly from the
design tools.

Access to knowledge has been made far easier by computerized indexes of
scientific and technical journals, which are accessible from centralized services over
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telephone lines. These central databases are being supplemented by new techniques
derived from digital audio and video disc technology, which provide locally, and at
low cost, access to vast amounts of information in text and graphic form.

Post-text exercises

Exercise 3. Repeat and translate into Russian the following words.

a) with one stress or the stress on the first syllable
circuit, fibre, impact, access, deal, utilize, range, constitute, cellular, intricate, physics,
technical, science, integrate, volume, digital

b) with the stress on the second syllable
array, performance, apply, encompass, convert, facilitate, experience, attenuate,
regenerate, exceptional, consumer, sophisticated, pervasive, apparent, effect, electron

c) with two or more stresses
intermingle, manufacture, optical fibre, integrated circuit, scientific, fundamental,
mathematics, engineering, radiotelephone, high-performance

Exercise 4. Study the following words and choose

a)  nouns

apply, application, applied, applicable, applicant, appliance;
significance, significant, significative, signify, signification;
electronic, electronics, electronically, electronicize, electron;
breadth, broad, broaden, broadly.

b)  adjectives

physics, physicist, physical, physic;

facility, facilitate, facilitation, facile;

science, scientist, scientific, scientifically;

except, exception, excepting, exceptive, exceptional.

Exercise 5. Give Russian equivalents of the following words.

Circuit, fibre, impact, deal, utilize, range, cellular, volume, performance, convert,
facilitate, attenuate, pervasive, apparent, manufacture, research in these fields, to lead
to the development, key devices, integrated circuits, lasers, optical fibres, military
products, from cellular radiotelephone systems and videocassette recorders to high-
performance supercomputers, weapons systems, the electronics industry, developing
countries, significant advances, the impact of electronics on modern life, at least.
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Exercise 6. Find English equivalents of the following words in the text.

DOneKTpoHHas JlaMIia, MIHUpPOKas oO0JacTh, MEPBOHAYAIBHO, MOBEJACHHE JIJIEKTPOHA,
WHTErpajbHasl CXE€Ma, ONTHUYECKOE BOJOKHO, B CBOIO OY€pe/lb, TOBAPHI IIUPOKOIO
noTpeOIeHusl, COBPEMEHHbIE CHUCTEMBbl BOOPYKEHHMsI, MO KpailHel Mmepe, mudpoBas
TEXHOJIOTHUsI, PE3KOE YJIyUIlIeHHUEe, CPEJICTBA aBTOMATU3UPOBAHHOTO MPOCKTUPOBAHUS,
CJIIOKHBIE CTPYKTYpbI, JTOCTYI K 3HAHUSIM, IIEHTpajbHbIE 0a3bl JAHHBIX, COJECPKATh,
npuoOp, UHTETpaAIbHAS CXeMa, ONTHYECKOE BOJIOKHO, CBETOBO/I, IIENIBIN psl, O0IBIIOE
KOJIMYECTBO.

Exercise 7. Match the words with their definitions.

Word Definition
1. circuit a. strong impression or effect
2. impact b. change from one form into another
3. access c. closed path for an electric current
4. apply d. make practical use
5. manufacture |e. vary between limits
6. sophisticated |f. clearly seen or understood
7. apparent g. complex, with the latest improvement and refinements
8. range h. produce goods on a large scale by machinery
9. convert 1. right, opportunity or means of reaching, using or approaching

Exercise 8. Arrange the words of the two groups in pairs with

similar meaning.

1. encompass a) relation

2. intricate b) weaken

3. exceptional c) complicated
4. attenuate d) fast

5. intermingle e) out of ordinary
6. constitute f) make easy

7. facilitate g) establish

8. deal with h) mix together
9. rapid 1) surround

with contrary meaning
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1. broad a) regress

2. advance b) strengthen
3. motion c) producer

4. different d) narrow

5. consumer e) complicate
6. facilitate f) unimportant
7. attenuate g) the same

8. essential h) simple

9. complex 1) rest

Exercise 9. Complete the following sentences choosing the most suitable variant.
I.  Manufacturing of many electronic products became possible thanks to the
invention of ------------

a. high-performance supercomputers;

b. transistors, ICs and other electronic devices;

c. sophisticated weapons systems.

2. In digital techniques signals are changed into -----------
a) groups of pulses;
b) voice;
c) electric current.

3. There is no noise at the receiving end ----------
a) because of the perfect regeneration of the digital pulses;
b) because the digital pulses become attenuated with distance;
c) because the digital pulses can be separated at the receiving end.

3. It became easier to design complex shapes and structures with the help of ----------
a) industrial machines;
b) machine-tools;
c) computer-aided design tools.

5. Obtaining information was facilitated by ----------
a) telephone lines;
b) scientific and technical journals available;
c) computerization.

Exercise 10. Define whether the following statements are true or false:

1. Electronics studies electronic phenomena, devices and systems.
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2. Nowadays electronics is out of relation to chemistry.

(O8]

. In 1980 the US electronics industry was underdeveloped.

4. The electronic revolution is less important than the industrial revolution of the
19th century.

5. In digital techniques signals are mixed on a single channel.

6. Productivity and quality in industry were greatly improved thanks to electronics.

7. At present the only opportunity of getting information is over telephone lines.

Text B.

Pre-text exercises

Exercise 1. Read the following words and try to remember them.

blacken —3aropartbcs incandescent [ imnken'des(o)nt] lamp -
bulb - namnouka, anexTpuueckas Jamna HaKaJuBaHUS

JaMI04Ka, 3JIEKTpUUecKas Jamma negative charge - oTpunaTeNbHBIN 3apsia
conventional electron tubes - 0ObIYHBIE photoelectric cell - porosnemeHr,
AIIEKTPOHHBIE TPYOKH (OTOATEKTPUIECKHIA PTIEMEHT

discharge — pazpsn trace - IPOCIIEIUTh, MMPOCICKUBATH
filament - HUTH HaKaNMMBaHUS, HUTH HaKaJa vacuum tube - 31eKTpoHHas JlaMIia

give off material — BbIIESATh, UCITyCKaTh, working principles - nmpuHuun padoTsl

N3J1y4aTb BCUICCTBO
Exercise 2. Read and translate the following text and entitle it.

The working principles of electronics can be demonstrated by tracing the history
of radio tubes and photoelectric cells. The history began in 1883, when Thomas
Edison found that the heated filament in his incandescent lamp gave off material that
blackened the inside of the bulb. This was called the Edison effect, and it led to the
development of the modern radio tube. In the Edison effect, also called thermionic
emission, heat supplies some electrons in the filament with at least the minimal energy
to overcome the attractive forces holding them in the structure of the metal. This
discharge of electrons is widely used as a source of electrons in conventional electron
tubes—for example, in television picture tubes.

In 1887 Heinrich Hertz, while trying to prove the existence of radio waves,
discovered the photoelectric effect. If polished metal is given a negative charge and
then is flooded with ultraviolet radiation, it steadily loses the charge. Some chemical
elements such as cesium and selenium are sensitive to visible light. This discovery led
to photoelectric cells.
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The development of the radio tube began in 1904, when John A. Fleming of
England produced the Fleming valve, which today is called a diode, meaning "two
electrodes." He started by heating a filament (also called a cathode) in a vacuum tube
with "A-circuit current." The heat drove electrons out of the filament and into
surrounding space.

If nothing more happened, the first electrons to escape would soon have formed
a negative space charge that would have kept others from being driven out because
like charges repel. Fleming avoided this by placing a plate in the tube and connecting
the plate and filament through an outside B circuit. The electrons driven from the
filament then crossed the tube to the plate and followed the circuit back to the
filament.

Fleming next placed a battery in the B circuit. The battery was used to supply
electrons—that is, negative charges—to the filament, or cathode, and draw them from
the plate, or anode, leaving a positive charge. Electrical heating drove electrons
steadily from the filament and sent a strong current through the B, or plate, circuit. The
strength of the current depends partly upon the heat and partly upon the voltage from
the battery.

This device could be used as a radio detector. The changing voltages created by
radio signals in an antenna circuit are placed on the filament and plate. The changes
produce corresponding changes in the strength of the plate current, which is used to
reproduce the signal in the receiving apparatus.

In 1906 the American inventor Lee De Forest transformed the diode into a
device that he called an audion, the modern name of which is triode. He did this by
inserting a grid of fine wire mesh between the filament and the plate.

If variable voltages from an antenna circuit are placed on the filament and the
grid, they cause variations in the flow of electrons to the plate. Moreover, the
variations in current are much stronger than those caused by the voltage of the
incoming signal acting alone. Thus the triode amplifies, or strengthens, the signal.

Because the tube uses free electrons only and has no mechanical moving parts, it
responds within a few microseconds, or millionths of a second, to any change placed
upon it. It can be made sensitive to changes of less than a millionth of a volt. Resulting
changes in the plate current can be amplified by passing the signal through more tubes.

The vacuum tube became the basis of radio, television, and computers, the latter
first developed at the end of World War II in 1944 and 1945. The invention of the
transistor in 1947 initiated a radical reduction in the size of electronic circuits and in
their power requirements. The later development of the integrated circuit set into

50



motion the continuing miniaturization of all electronic devices, which has at the same
time greatly increased their speed and computing power.

Notes

radio tube - snexmponnas 1amna
filament - numv» naxana

incandescent lamp-namna Hakanueauus
photoelectric cell — pomoouoo

Post-text exercises

Exercise 3. Annotate the text.
Exercise 4. Answer the following questions on the contents of the text.

What discovery led to the modern radio tube?
When was the photoelectric effect discovered?
What does the Fleming valve consist of?
What does a triode differ from a diode?

When did the first computers appear?

A N

Exercise 5. Read the text again and be ready to speak on the following problems:
— Thomas Edison's discovery.
— The development of radio tube.
— Lee De Forest's contribution to the development of electronics.
— Major steps of electronics history.

Exercise 6. Speak on the topic: “Major steps of electronic history”.
Exercise 7. Give Russian equivalents of the following words.

Edison effect, to lead to the development, radio tube, thermionic emission, the
filament, discharge of electrons, is widely used, conventional electron tubes, to prove
the existence of radio waves, to discovere the photoelectric effect, a negative charge,
ultraviolet radiation, cesium, selenium, to be sensitive to visible light, the development
of the radio tube, Fleming valve, surrounding space, a negative space charge, strength
of the current, the voltage from the battery, a radio detector, to produce corresponding
changes, to reproduce the signal in the receiving apparatus.

Exercise 8. Find English equivalents of the following words in the text.
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OneKkTpoHHas JamIiia, HUTh Hakajaa, MPOCIeKHBATh, JIAMIIOUKA, paspsll, OObIYHBIC
AJNIEKTPOHHBIE TPYOKH, OTPHUIATENbHBIA 3apsii, (HOTOIIEMEHT, (POTOINEKTPUUECKUN
AJIEMEHT, BBIIEIATH, (U37y4aTh) BEIIECTBO, 3aropaThCs, MPUHIUIT PaOOThI, BHYTPH
JaMIibl, ISl TPEOAOJICHHS CHUJIbI TPUTSIKEHHS, B CTPYKTYype MeETaiuia, paspsij
AJIEKTPOHOB, B KAue€CTBE UCTOYHUKA, B OOBIYHBIX OJJICKTPOHHBIX JlaMrmax, B
TEJIEBU3UOHHBIX TPyOKaX, CYIIECTBOBAHUE PAJMOBOJIH, MOJUPOBAHHBIA MeETal,
11e3Uil, ceneH, (POTOIEKTPUUECKUE TUCHKU.

Exercise 9. Define whether the following statements are true or false.

1. The working principles of electronics can be demonstrated by tracing the history
of radio tubes and photoelectric cells.

2. This was called the Edison effect, and it led to the development of the modern
devices.

3. This discharge of electrons i1s not used as a source of electrons in conventional
electron tubes.

4. In 1987 Heinrich Hertz discovered the photoelectric effect.

5. If polished metal is given a negative charge and then is flooded with ultraviolet
radiation, it steadily becomes the charge.

6. Some chemical elements such as cesium and selenium are not sensitive to visible
light.

7. This discovery led to photoelectric cells.

Exercise 10. Study the following words and choose:
a) nouns
a) actual; b) act; c) actuality; d) actualize
a) amplify; b) amplification; c) amplifier; d)amplified
a) carry; b) carrier; c)carriage; d)carried
a) guide; b) guidance; c)guided; d)guiding
a) vast; b) vastness; ¢) vastly; d) vastitude
a) vital; b) vitalize; c) vitality; d)vitalization
a) volume; b) voluminous; ¢) volumetric; d) voluminosity
b)  adjectives
a) axe; b) axial; ¢) axle; d) axled
a) pendulum; b) pendant; ¢) pendulous; d) pendulate
a) control; b) controller; ¢) controllable; d)controllability
a) determine; b) determinate; ¢) determinable; d) determination.
a) magnify; b) magnificence; ¢) magnificent; d) magnification.
a) prevent; b) preventive; c) prevention; d) preventor
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a) transmitter; b) transmit; ¢) transmissible; d) transmitting
a) tune; b) tuneful; c) tuned d) tuner

UNITS8 INTEGRATED CIRCUITS

Text A. Functions of ICs

Pre-text exercises

Exercise 1. Read the following words and try to remember them.

amplification — ycunenue oscillation — konebanue, kauanue,
appliances — mpuOOpHI, OBITOBBIC BUOpanus

AIEKTPONPUOOPHI oscillator — uzmyuyarens, OCIUILISATOP,
array — MHOXECTBO reHepaTop

beat — 60ii, OueHue pendulum — mMasTHHUK

circuitry — cxema supplement — JOMOTHATE, TOMOIHATh
external — BHEITHHIA switch — mepekir04aTh, KOMMYTUPOBATh
fiber — BoJIOKHO, HUTH test pattern — uCHbITBIBaEMBI 00paser
fidelity — TouHOCTBH BOCIpOM3BEICHMS, versatile — pa3HOCTOPOHHHI,
(Ka4ecTBO BOCIIPOU3BEICHHUS) MHOT'OCTOPOHHHUM, YHUBEPCAIbHbIN
integrated circuit — UHTETrpajgbHas cxema virtually — ¢akTudecku, B CylHOCTH

magnify — yBeIMIMBaTh

measurement — U3MepeHue

network — ceTpb

Exercise 2. Read and try to understand this text.

Text A. Functions of ICs

Integrated circuits are extremely versatile because a single basic design can be
made to perform hundreds of different functions, depending on the wiring of the
circuits and the electronic programs or instructions that are fed into them. Most 1Cs
perform calculations or logic manipulations in devices ranging from hand-held
calculators to ultrafast supercomputers that can perform billions of calculations per
second.

There are many other functions, however, that can be done with electronic
circuitry. In radio and television receivers a primary function of circuits is the
amplification of weak signals received by the antenna. In amplification a small signal
1s magnified to a large signal that is used to drive other circuits such as the speakers of
a radio.
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In many cases this amplification is performed with the help of oscillator circuits.
Such circuits have a natural period or cycle of electrical current, similar to the natural
beat of a pendulum. When driven by external signals of the same period, such as the
transmission from a particular radio channel, the oscillator circuit increases its
amplitude of oscillation.

To tune out other radio or television stations also received by a single antenna,
filter circuits are frequently used. Such filters strongly reduce the signals at all but a
single frequency, preventing interference among channels in a receiver.

These and other basic circuit types are used in a vast array of electronic devices.
Consumer electronics, a field that was first developed in the 19th century with the
invention of the phonograph, now includes radios, television sets, high-fidelity stereo
systems, tape recorders, calculators, video games, and personal computers. Most of
these devices contain one or more integrated circuits. Electronic controls have also
been added to many electrical appliances such as dishwashers, washing machines,
ovens, and food processors.

In industry and trade the computer, made up of from one to several thousand
integrated circuits, has become an invaluable tool, controlling industrial operations and
keeping track of voluminous business records.

Scientists use electronic computers to perform extremely complex calculations
such as determining exactly the course of distant space probes; the probes themselves
are packed with electronic instruments and communications equipment. Electronic
instruments are used on Earth for scientific measurements and in the electronics
industry itself to test equipment as it is manufactured. The oscilloscope, for example,
is used to diagnose problems in electronic circuits, through a comparison of expected
test patterns with actual results.

In the field of medicine electronic diagnostic instruments have given physicians
a much clearer view of the human body than ever before.

Virtually all modern communications rely on electronics. Electronic circuits
switch telephone calls both on Earth and in communications satellites. Satellite
electronics systems amplify and retransmit television and radio communications.
Computers are tied together by electronic networks.

Conventional electronics i1s now supplemented in communications by
optoelectronics, the use of laser light carried by optical fibers to transmit information
at high speed. Laser pulses are modulated by electronic signals, and the light at the
other end of the fiber many kilometers away is converted back into electronic signals
by photo detectors.

Post-text exercises
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Exercise 3. Repeat and translate into Russian the following words:
a) with one stress or stress on the first syllable:

beat, circuit, fiber, gripper, pendulum, wave, actual, vital, carry, range, tie, tune;
b) with the stress on the second syllable:

response, internal, invaluable, control, convert, determine, manufacture, prevent,
transmit, efficiently, exactly;

c)  with two or more stresses:
interference, oscillator, sophisticated, versatile, voluminous, amplify, magnify.

Exercise 4. Give Russian equivalents of the following words and word-
combinations.

Ultrafast, electronic circuitry, primary function, weak signals, similar, pendulum,
amplitude of oscillation, tune out, interference, manufacture, actual results, amplify,
fidelity, in many cases, with the help of oscillator circuits, to have a natural period or
cycle of electrical current, external signals, from a particular radio channel, the
oscillator circuit, to increase, the amplitude of oscillation, to reduce, interference
among channels in a receiver, electronic devices, high-fidelity stereo systems, tape
recorders, calculators, integrated circuits.

Exercise 5. Give English equivalents of the following words and word-
combinations.

[Ipubop, aMmuTy]a, BBIYUCIEHUE, MOTPEOUTENb, T€Yb, 3alUCH, COOpKa, KypC,
KOCMUYECKHH 30H7, OOOpyIOBaHHWE, HW3MEpEHHs, oOpa3el, MarHuTHOE IIOJIE,
3a0oJjieBaHWe, 4YEJTHOK, pakKeTa, HHTErpajibHas CXeMa, YHHBEpPCAJbHBIA, CXeMma,
YCUJICHHE, YBEINYUBATh, U3JIydarelb (OCIHUIUISATOpP, TEHEPATOP), MAITHUK, BHEIIHUM,
KoJieO0aHWe, TOYHOCTh BOCHPOM3BEICHHUS (Ka4eCTBO BOCIIPOM3BEICHMUS), U3MEPCHHE,
UCIIBITBIBAEMBIN 00pasell, (haKTUUeCKH, MePEeKII0YaTh, CETh, IOMOIHSATh, BOJIOKHO.

Exercise 6. Complete the following sentences choosing the most suitable variant.
1. Integrated circuits are extremely -------
a) simple b) versatile c)large
2. Amplification of weak signals is performed with the help of ---------
a) scanner circuits b) oscillator circuits  c¢) filter circuits
3. Filter circuits are used -----------
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a) to increase the signals b) to tune out radio or television stations
¢) to interfere in the channels in a recover
4. Consumer electronics was first developed --------
a) in the 20th century b) in the 19th century c) in the 21st century
5. Many electrical appliances have got --------
a) displays b) scanners c) electronic controls
6. The device used to diagnose problems in electronic circuits is called --------
a) calculator b) oscilloscope c) laser
7. Television and radio communications are amplified and retransmitted by ---------
a) satellite electronics systems b) navigation system c) television system
8. Laser light is carried by ----------
a) optical fibers b) wires c) sound signals

Exercise 7. Develop the following ideas. Use the words provided in the brackets.

The use of ICs in radio and television receivers (amplification, weak signal, to
magnify to a large signal, oscillator circuits, the natural beat of a pendulum, a natural
period of electric current, to tune radio or TV stations, filter circuits).

The use of ICs in consumer electronics (vast array of electronic devices,
phonograph, radio and television sets, high-fidelity stereo systems, tape recorders,
personal computers, contain, electrical appliances, to add, washing machines ovens,
food processors.

The use ICs in science (to perform complex calculations, determining the course
of distant space probes, to be packed with, electronic instruments and communications
equipment, measurements, to test equipment, oscilloscope, to diagnose problems in
electronic circuits, test patterns, actual results).

Exercise 8. Form the necessary part of speech and fill in the gaps.

l. Integrated circuits are extremely ------ because they perform hundreds of
different functions (versatility).

2. Most ICs perform ---- or logic manipulations in devices (calculate).

3. In radio and television ----------- a primary function of circuits is the
amplification of weak signals (receive).

4, - other radio or television stations, filter circuits are frequently used (to
tune out).

5. In industry the computer has become an invaluable tool ---------- industrial
operations (control).
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6.

7.

Scientists use electronic computers -------- extremely complex calculations
(performance).

Complex circuits are ------------- when used in space such as on board space
shuttles (vitality).

Exercise 9. Answer the following questions.

l.

NNk

Why are integrated circuits extremely versatile?

What functions do ICs perform?

What circuits have a natural period similar to the natural beat of a pendulum?
What do filter circuits do?

What does consumer electronic include?

What functions does electronic computer perform in industry, trade and science?
How are electronic circuits used in modern communications?

Exercise 10. Define whether the following statements are true or false.

1.

A

S

In radio or television receivers a secondary function of circuits is the
amplification of weak signals received by the antenna.

In amplification a large signal is magnified to a small signal.

Amplification isn't performed with the help of oscillator circuits.

Filter circuits are frequently used to tune out other radio or television stations.
The computer controls industrial operations and keeps track of voluminous
business records.

Electronic instrument diagnosing problems in electronic circuits is the amplifier.

. Electronic circuits switch telephone calls both on Earth and in communications

satellites.

Text B

Pre-text exercises

Exercise 1. Read the following words and try to remember them.

circular wafer of silicon - kpyrnas integrated circuit (IC) - uaTerpaibHas
MJIACTUHA U3 KPEMHHUS cxema (MC)

despite - HECMOTpS Ha leaving the other parts intact - octaBmsis
drawing — uyepTex IPYTU€ 4aCTH HEMOBPEKIECHHBIMHU

etch away — BbITpaBIMBaTh rectangular chips - TpsSMOyTOJIbHBIC
exposed to light - nonBepxeHHbIE YUIIbI

BO3JICUCTBUIO CBETA semiconductor-based circuits -

IMOJYIIPOBOAHHUKOBBLIC CXCMbI
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solvent ['solvant] - pacTBOpuUTEIH, technique — meTo[, ciocod
pacTBop
Exercise 2. Read and entitle the text.

Despite the importance of these other types of electronic devices,
semiconductor-based circuits are the essential features of modern electronic
equipment. These circuits are not made up of individual, separated components as was
once the case. Instead, thousands of tiny circuits are embedded in a single complex
piece of silicon and other materials called an integrated circuit (IC).

The manufacture of integrated circuits begins with a simple circular wafer of
silicon a few inches across. Designers have produced drawings of exactly where each
element in the finished circuits is to go. Usually these diagrams are themselves made
with the help of computers. Photographs of the diagrams are then reduced in size many
times to produce a photolithographic mask. The wafers are first coated with a material
called a photoresist that undergoes a chemical change when exposed to light. Light
shone through the mask onto the photoresist creates the same pattern on the wafer as
that on the mask. Solvents then etch away the parts of the resist exposed to light,
leaving the other parts intact.

After this another layer of material—for example, silicon doped with some
impurities—is laid down on top of the wafer, and another pattern is etched in by the
same technique. The result of several such operations is a multilayered circuit, with
thousands of tiny transistors, resistors, and conductors created in the wafer.

The wafer is then broken apart along prestressed lines into dozens of identical
square or rectangular chips—the finished integrated circuits.

Individual chips are mounted on carriers with several dozen connector leads
emerging from them. These, in turn, are soldered together onto printed circuit boards
that may contain many dozens of chips.

By the mid-1980s integrated circuits made with the most advanced technology
could carry as many as a million individual transistors, each only a few microns on a
side. (A micron is a thousandth of a millimeter, or 0.00004 inch.) Many electrical
engineers and scientists believe that the ultimate limits of size in these circuits might
soon be reached.

It was expected that the circuit elements would become too small and contain
too few individual atoms to be manufactured reliably. To continue the reduction in size
and cost of microcircuits, new principles of operation may be required, perhaps
involving specially designed organic molecules.

Post-text exercises
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Exercise 3. Put 5 questions to the text.

Exercise 4. Annotate the text.

Exercise 5. Speak on the following topic: “Wide use of integrated circuits in our

life”.

Exercise 6. Match the words with their definitions.

Words Definition
1. circuit a. hit repeatedly;
2. beat b. one of the slender threads of which many animal and vegetable
3. fiber growths are formed, e.g. cotton, wood, nerves, muscles;
4. fidelity c. clothed path for an electrical current;
5. oscillator d. device for producing electric oscillations;
6. pendulum €. accuracy, exactness;
7. response f. answer, reaction;
8. complex g. difficult to understand or explain;
9. internal h. weighted rod hung from a fixed point so that it swings freely,
10. voluminous especially one to regulate the movement of a clock;
1. great in quantity; occupying much space;
J. ofor in the inside

Exercise 7. Arrange the words of the two groups in pairs

with similar meaning

A AR
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response a) to draw attention to;
voluminous b) sophisticated;
to supplement c) to strengthen;
to amplify d) to direct;

to control e) to define;
fast f) to increase;
to magnify g) answer;
complex h) to produce;
to manufacture 1) to add;

. to determine J) rapid;

. vast k) extensive;

. versatile 1) many-sided;

. to highlight m)huge;




with contrary meaning

1. fast a) to weaken;

2. internal b) simple;

3. invaluable c) slow;

4. sophisticated d) to take to pieces;
5. vital ¢) to reduce;

6. voluminous f) to unpack;

7. to amplify g) to promote;

8. to assemble h) to untie;

9. to magnify 1) approximately;
10. to pack J) external;

11. to prevent k) valuable;

12. totie 1) small;

13. exactly m) unimportant;
14. efficient n) inefficient;

Exercise 8. Give Russian equivalents of the following words and word-
combinations.

Despite the importance, electronic devices, separated components, instead, are
embedded in a single complex piece of silicon, integrated circuit (IC), manufacture of
integrated circuits, circular wafer of silicon, have produced drawings, with the help of
computers, are then reduced in size many times, are first coated with a material called
a photoresist, etch away .

Exercise 9. Find English equivalents of the following words and word-
combinations in text.

HECMOTpPsI Ha, MOJYIPOBOJHUKOBBIE cXeMbl, UHTerpasibHas cxema (MC), mnactuHa u3
KPEMHUS, YEPTEK, PACTBOPUTEIb, BHITPABIIMBATD, I10JIBEP>KEHHBIC BO3/IEUCTBUIO CBETA,
OCTaBJIsAsl JAPYrM€ 4YacTH HEMOBPEKJICHHBIMU, NPSIMOYTOJbHbIC YHWIIbI, METO/I,
KOHCTPYKTOPBI, camasi IepeoBasi TEXHOJIOTHsI, UHKEHEP-IJIEKTPUK.

Exercise 10. Find in text the sentences with Past Simple and translate them.

UNIT9 LASER
Text A. What is Laser?

Pre-text exercises
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Exercise 1. Read the following words and try to remember them.

amplification — ycuiienue invade — BropraTscs

beam — n1yu lead — cBuHen

capacity — MOIIHOCTb solar — coJHEeYHbIH

disintegrate — pacrmagaTbcsi Ha COCTaBHBIC stimulate — Bo30y1aTh, HHAYLHPOBAT
qacTH sword of heat — orHeHHBINH Meu

encode — KOaUPOBATH unamenable — HemoAIOIHIACS

fuel — TorumBo vaporize — ucrapsTh(cs)

heat-resistant — TerIocToiKui weapon — opy:KHe

installation — ycraHoBka, cOopka

Exercise 2. Study the following words and choose

a)  nouns
reality, real, realistic, realize.
intense, intensity, intensive, intensification
resistant, resist, resistance, resistive
developing, development, developed, develop
provide, providing, provision, provided

b)  English equivalents
yCTaHaBIMBATH - installment, installation, install
pasznunuune, pasuuna - differ, difference, different
pacmanarbces - disintegrator, disintegration, disintegrate
pUMEHUMBIH - application, applicable, apply
YKpEeIUISITh - strong, strength, strengthen
s dextuBHO - efficient, efficiency, efficiently
ycunutenb-amplification, amplifier, amplify
CBS3b - communicate, communicative, communication
nepenaBarhb-transmission, transmitter, transmit

Exercise 2. Read and try to understand the text.
Text A. LASER

In the "War of Worlds" written before the turn of the century, H. Wells told a
fantastic story of how Martians almost invaded our Earth. Their weapon was a
mysterious "sword of heat". Today Wells' sword of heat has come to reality in the
laser. The name stands for light amplification by stimulated emission of radiation.

Laser, one of the most sophisticated inventions of man, produces an intensive
beam of light of a very pure single colour. It represents the fulfilment of one of the
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mankind's oldest dreams of technology to provide a light beam intensive enough to
vaporize the hardest and most heat-resistant materials. It can indeed make lead run like
water, or, when focused, it can vaporize any substance on earth. There is no material
unamenable to laser treatment and laser will have become one of the main
technological tools.

The applications of laser in industry and science are so many and so varied as to
suggest magicl. Scientists in many countries are working at a very interesting
problem: combining the two big technological discoveries of the second half of the 20-
th century - laser and thermonuclear reaction - to produce a practically limitless source
of energy. Physicists of this country have developed large laser installations to conduct
physical experiments in heating thermonuclear fuel with laser beams. There also exists
an idea to use laser for solving the problem of controlled thermonuclear reaction. The
laser beam must heat the fuel to the required temperature so quickly that the plasma
does not have time to disintegrate. According to current estimates, the duration of the
pulse has to be approximately a thousand-millionth of a second. The light capacity of
this pulse would be dozens of times greater than the capacity of all the world's power
plants. To meet such demands in practice scientists and engineers must work hard as it
is clear that a lot of difficulties are to be encountered on route2.

The laser's most important potential may be its use in communications. The
intensity of a laser can be rapidly changed to encode very complex signals. In
principle, one laser beam, vibrating a billion times faster than ordinary radio waves,
could carry the radio, TV and telephone messages of the world simultaneously. In just
a fraction of a second, for example, one laser beam could transmit the entire text of the
Encyclopedia Britannica.

Besides, there are projects to use lasers for long distance communication and for
transmission of energy to space stations, to the surface of the Moon or to planets in the
solar system. Project have also been suggested to place lasers aboard Earth satellites
nearer to the Sun in order to transform the solar radiation into laser beams, with this
transformed energy subsequently transmitted to the Earth or to other space bodies.
These projects have not yet been put into effect3, because of the great technological
difficulties to be overcome and therefore the great cost involved. But there is no doubt
that in time these projects will be realized and the laser beam will begin operating in
other space as well.

Notes

as to suggest magic - MOMCHO NPUHAMb 3d YYOO
on route - Ha Nymu

put into effect — ocywecmensimo
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Post-text exercises

Exercise 3. Give Russian equivalents of the following words.

Before the turn of the century, mysterious, sophisticated invention, pure single colour,
light beam, thermonuclear reaction, limitless source, conduct physical experiments,
solve the problem, disintegrate, duration, approximately, encounter, complex signals,
simultaneously, transmit, satellite, solar radiation, overcome.

Exercise 4. Read the text and find English equivalents of the following words and
word combinations in text.

CpenctBo, ycWIEGHHE, CBET, SMHCCHS, HAarpeB, TOIUIMBO, pacmaj, IPOBOUT,
TEIUIOCTOMKHUH, 00paboTKa, yCTaHOBKA, BO30YXKIaTh (MHIYIIMPOBATH), BBIMOJHEHHE,
WHCTPYMEHT, TIPOJ0JDKATEILHOCTh, MEHATh, OPY)KHE, TIepe/laBaTh, CBUHEIl, YCTAHOBKA,
cOOpka, TOIUIMBO, pacmajaThCsi HA COCTaBHBIE YaCTH, MOIIHOCTh, KOJHPOBATH,
COJIHEYHBIN.

Exercise 5. Use the words in brackets to form a word that fits in the space

1. Laser is one of the most sophisticated -------- of man. (to invent)

2. Physicists have developed large laser installations to conduct physical
experiments in ------------ thermonuclear fuel with laser beams.(to heat)

3. The ---------- of a laser can be rapidly changed to encode very complex signals,
(to intensify)

4. Laser represents the ---------- of one of the mankind's oldest dreams of
technology .(to fulfil)

5. There are projects to use laser for long distance -------- (to communicate)

6. By the end of 2000 laser had become one of the main ----------- tools
(technology)

7. The laser beam must heat the fuel to the --------- temperature. (to require)

8. Lasers may be used for ----------- of energy to space stations. (to transmit)

9. - in many countries are working at a very interesting problem.
(science)

10. There also exists an idea to use laser for solving the problem of controlled
thermonuclear ------------- . (to react)

Exercise 6. Translate the third and the fifth paragraphs of the text.
Exercise 7. Say whether the following statements are true or false.

1. Laser means "light amplification by stimulated emission of radiation".

2. Laser produces an intensive beam of light.
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In the next few years laser will become one of the main technological tools.
Martians almost invaded the Earth before the turn of the century.

Laser and thermonuclear reaction can produce a limited source of energy.
The laser beam heats the fuel so quickly that the plasma disintegrates.
There are project to transform lunar radiation into beams.

e A A o

The laser beam will begin operate in outer space.

Exercise 8. Complete the following sentences choosing the most suitable variant.
1.  Laser produces ----------
a) an intensive beam of light
b) hundreds of operations a second
c) integrated circuits
2. The laser's most important potential may be its use -------------
a) in telephone
b) in broadcasting
¢) in communications
3. Laser has become one of ------------
a) the most complex signals
b) the most heat resistant materials
c) the main technological tools
4.  There also exists an i1dea to use laser for solving the problem of -------------
a) controlled thermonuclear reaction
b) using electricity in devices
c) detecting signals

Exercise 9. Answer the following questions.

What does the word "laser" mean?

What is laser: is it a device or some phenomenon?
Who was the first to write about laser?

What can laser do?

Where can it be used?

What other uses of laser do you know?

What is its principle of operation?

What light is produced by a laser?

What can be done by means of a laser?

10. What prevents putting into effect the projects to use laser more widely in
space?

A e A ol e
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Exercise 10. Speak on the following subjects using the given words.

Laser is a very important invention of man (intensive, produce, beam, pure, single,
beam, colour).

Laser is widely used in science and industry (scientists, problem, works, combine,
technological, two, big, discovery).

Laser may be used in communications (intensity, change, laser, complex, encode,
signal).

Lasers will be used for transmission of energy to space stations (long distance
communication, the Moon, solar system, surface).

Text B

Pre-text exercises

Exercise 1. Read the following words and try to remember them.

at a rapid rate - ObBICTPBIMU TEMIIAMU

fabrication — u3rotoBieHue, MPOU3BOJICTBO

global telecommunication network - rmo6aiibHasi TETEKOMMYHUKAIIUOHHAS CETh
improve - yJIydIiiaTh, COBEpIIEHCTBOBATh

of incredible transparency - HeBepOsATHON PO3PAUYHOCTH

optical communication - onTu4eckas CBs3b

optical fiber - onTudeckoe BOJOKHO

optical transmission systems - ONTUYECKHUE CUCTEMBI TIepeIauu

reliability — Hage)xHOCTB

Exercise 2. Read and translate the text. Entitle it.

One of the most interesting developments in telecommunication is the rapid
progress of optical communication where optical fibers are replacing conventional
wires and cables. Just as digital technologies greatly improved the telephone system,
optical communication promises a considerable increase in capacity, quality,
performance and reliability of the global telecommunication network. New
technologies such as optical fibers will increase the speed of telecommunication and
provide new, specialized information service. Voice, computer data, even video
images, will be increasingly integrated into a single digital communication network
capable to process and transmit virtually any kind of information.

It i1s a result of combining two technologies: the laser, first demonstrated in
1960, and the fabrication 10 years later of ultra-thin silicon fibres which can serve as
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light wave conductors. With the further development of very efficient lasers plus
continually improved techniques to produce thin silica of incredible transparency,
optical systems can transmit pulses of light as far as 135 kilometers without the need
for amplification or regeneration.

At present high-capacity optical transmission systems are being installed
between many major US cities at a rapid rate. The system most widely used now
operates at 147 megabits (thousand bits) per second and accommodates 6,000 circuits
over a single pair of glass fibres (one for each direction of transmission). This system
will soon be improved to operate at 1.7 gigabits (thousand million bits) per second and
handle 24,000 telephone channels simultaneously.

A revolution in information storage is underway with optical disk technology.
The first optical disks appeared in the early 1970-s. They were and are used to record
video films, but in a continuous spiral rather than digitally.

The first digital optical disks were produced in 1982 as compact disks for music.
They were further developed as a storage medium for computers. The disks are made
of plastics coated with aluminum. The information is recorded by using a powerful
laser to imprint bubbles on the surface of the disk. A less powerful laser reads back the
pictures, sound or information. An optical disk is almost indestructible and can store
about 1000 times more information than a plastic disk of the same size.

The latest optical disk development is a system which enables computer users to
record their own information on a glass or plastic disk coated with a thin film of
tellurium. Such a disk can store 200 megabytes (200 million characters).

Besides, it 1s reported that an optical equivalent of a transistor has been produced
and intensive research on optical electronic computers is underway at a number of US
companies as well as in countries around the world.

It 1s found that optical technology is cost-effective and versatile. It finds new
applications every day - from connecting communication equipment or computers
within the same building or room to long-distance transcontinental, transoceanic and
space communications.

Post-text exercises

Exercise 3. Put 5 questions to the text.
Exercise 4. Retell the text.
Exercise S. Speak on the following topic: “Lasers and their use”.

Exercise 6. Match the words with their definitions.
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Word

Definition
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heat
duration

tool

weapon
sophisticated
beam
message
satellite

laser

a)
b)

c)
d)
e)

f)

g)
h)

1)

a line of light that shines from an object as a torch or the sun

a piece of information or a request that you send to someone
or leave for them when you cannot speak to them directly

an object such as a gun, a knife, or a missile, which is used to
kill or hurt people in fight or a war

a narrow beam of concentrated light that is used especially for
cutting very hard materials and in surgery

made using advanced and complex methods

warmth or the quality of being hot

the length of time during which something happens or exists
an object which has been sent into space in order to collect
information

any instrument or piece of equipment that you hold in your
hands in order to help you to do a particular kind of work

Exercise 7. Arrange the words of the two groups in pairs.

with similar meaning

with contrary meaning

1. rapidly a) requirement;
2. sophisticated b) almost;

3. conduct Cc) carry out;
4. demand d) quickly;

5. approximately e) complex;
6. fulfil f) possibility;
7. opportunity g) realize;

8. application h) as well;

9. also 1) use;

1. further a) incapable;

2. integrate b) powerful,

3. cooling c) limitless;

4. outside d) inside;

5. powerless ¢) uncontrolled;
6. controlled f) heating;

7. limited g) disintegrate;
8. capable h) nearer;

9. single 1) numerous;
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Exercise 8. Give Russian equivalents of the following words.

Greatly improved, optical communication, a considerable increase in capacity, quality,
performance and reliability, new technologies, optical fibers, the speed of
telecommunication, specialized information service, computer data, video images,
will be integrated into a single digital communication network, to process and
transmit any kind of information, combining two technologies, silicon fibres, transmit
pulses of light, high-capacity optical transmission systems.

Exercise 9. Read the text and find English equivalents of the following words and
word combinations.

OnTuyeckast CBsi3b, ONTHYECKOE BOJOKHO, YJIy4llaTh, HaJEXHOCTh, IJ00aIbHas
TEJICKOMMYHUKAIIUOHHASl CETh, IPOU3BOJACTBO, OINTUYECKHWE CHUCTEMbl TEepeaayH,
OBICTPBIMM TEMIIAMH, MPO3PAYHOCTb, KOMMAKT-IUCKHA JJIsi MY3bIKH, MO3BOJSET
M0JIb30BATENSIM KOMIIBIOTEpPA 3aIMChIBATh, HHCTPYMEHT, OPYKHE, U3OIIPEHHBIN, Ty,
COOOIIIeHHE, CITyTHUK, JIa3ep.

Exercise 10. Find in text the sentances with Present Simple and translate them.
UNIT 10 TELECOMMUNICATION SYSTEM

Text A. Telecommunication

Pre-text exercises

Exercise 1. Read the following words and try to remember them.

coaxial — koakcHanbHbBIN instantly — HeMeIIeHHO

convert — mpeBpariaTh optical fiber — onTuyeckoe BOJOKHO
encode — KOaupoOBaTh, MIU(POBATH repeater station — peTpaHCISIIMOHHAS
enormously — upe3BbIYaitHO CTaHIUs

existence — 0OMeH satellite — crryTHUK

filament — HUTH Hakama spread — pacripocTpaHeHue

increasingly — Bc€ Oonbiie u 6obine, BCE supplement — JOOAHATH

B OoJibIIIeH U OOJIbIIICH CTETIEHU tie — CBSI3bIBATH

instantaneously — MoMeHTaIbHO wire transmission — IpoBO/IHAs Tiepeaada

Exercise 2. Study the text and try to understand all details.
TELECOMMUNICATION

Communication ties together the parts of a society just as the nervous system ties
together the parts of an individual. From earliest times, when the only form of
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communication was speech, to the present, when electronic signals carry information
instantly to practically any point on Earth, communication has been the way people
have organized their cooperative activities. In the modern world there are two main
types of communications media. One type consists of the mass media—such as
television, radio, newspapers, and magazines—in which organizations send messages
to a large number of people. The other type consists of direct, point-to-point
communications—telephone, telegraph, data transmission, and postal service. Of
these, the electronic media (all but the postal service) are termed telecommunications.

Telecommunication first came into existence with the development of the
telegraph in the 1830s and 1840s. For the first time, news and information could be
transmitted over great distances almost instantaneously. The invention of the
telephone in 1876 by Alexander Graham Bell fundamentally transformed
telecommunications. The telephone system assumed its modern form with the
development of dial phoning and its spread during the middle decades of the 20™
century.

After 1975, however, a new transformation of telecommunications began. The
technology used to carry information changed radically. At the same time ordinary
telephone and telegraph traffic was enormously supplemented by huge masses of
computer data, as millions of computers were tied together into global networks.

In most cases telecommunications systems transmit information by wire, radio,
or space satellite. Wire transmission involves sending electrical signals over various
types of wire lines such as open wire, multi pair cable (MHOTOMapHKIi), and coaxial
cable. These lines can be used to transmit voice frequencies, telegraph messages,
computer-processed data, and television programs.

Another somewhat related transmission medium that has come into
increasingly wider use, especially in telephone communications, is a type of cable
composed of optical fibers. Here electrical signals converted into light signals by a
laser-driven transmitter (JtazepHbiii nepenarumk) carry both speech and data over
bundles of thin glass or plastic filaments.(HuTh HakanTUBaHuUs)

Radio communications systems transmit electronic signals in relatively narrow
frequency bands (nuama3zon gactort) through the air. They include radio navigation
and both amateur and commercial broadcasting. Commercial broadcasting consists of
AM, FM, and TV broadcasting for general public use.

Satellite communications allow the exchange of television or telephone signals
between widely separated locations (0arexo omcmosiyux opye om opyea mecmax) by
means of microwaves—that is, very short radio waves with wavelengths from 4
inches to 0.4 inch (10 centimeters to 1 centimeter), which correspond to a frequency
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range of 3 to 30 gigahertz (GHz), or 3 to 30billion cycles per second. Since satellite
systems do not require the construction of intermediate relay npomescymounoe pere or
repeater stations pempancrayuonnas cmanyus, as do ground-based microwave systems, they
can be put into service much more rapidly.

Modern telecommunications networks thus not only send the traditional voice
communications of telephones and the printed messages of telegraphs and telexes, they
also carry images—the still images of facsimile machines or the moving images of
video—television transmissions used in videoconferences in which the participants
can see as well as hear each other. Additionally they carry encoded data xoouposarnnsie
oannvie ranging from the business accounts of a multinational corporation to medical
data relayed for analysis by physicians thousands of miles from a patient.

Post-text exercises

Exercise 3. Give Russian equivalents of the following words and word-
combinations.

Computer data, wire lines, multi pair cable, coaxial cable, computer-processed data,
commercial broadcasting, satellite communication, ground-based microwave system,
additionally, to consists of, point-to-point communications, telephone, telegraph, data
transmission, postal service, the electronic media, telecommunications, the invention
of the telephone, fundamentally transformed telecommunications, during the middle
decades of the 20thcentury, to carry information, by huge masses of computer data,
global network.

Exercise 4. Find the equivalents of the following words and word-combinations in
text.

MrHoBeHHO TiepeaaBaTh UHPOPMAIINIO, CPEACTBA MAcCOBOM MHGOpPMAIUH, TTOCHLUIAThH
COOOIIIeHHs, TPUHUMATh COBPEMEHHBIM BHUJ, JIOMOJHSATH, OTPOMHBIE MACCHUBBI
KOMIIBIOTEPHBIX JIAHHBIX, CETh, KOAKCUAIbHBIN Ka0elb, MPOBOIHAS MEepeaada, 4acToTa,
ONTOBOJIOKOHHBIN Kabellb, My4KH, MPeoOpa3oBhIBATh B CBETOBBIE CHUTHAJBI, IMOJIOCA
4acTOT, TO3BOJISITh OOMEH, [UJIMHA  BOJIHBI, PETPAHCIISIIIMOHHAS  CTaHIIMS,
TOTIOJIHUTENBHO.

Exercise 5. Match the words with their definitions:

Word Definition

1. filament 1. any manmade object launched from and revolving around the

2. encode earth
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dial
supplement
tie

progress
instantly
huge
satellite

10. cable
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8.
9.

10.

a fine wire with a high resistance; it is heated by the passage of
an electric current, it is used in electric-light bulbs

very great in size, quantity, extent...

call by means of a telephone

at once

a conductor for a high electric current; it consists of several
wire twisted together and covered with insulating material such
as rubber, plastic, cloth

to carry out a progress on data for a particular purpose, may be
carried by a person, or by a computer.

to convert (a message, document...) from plain text into code
make an addition or additions to

to make a connection

Exercise 6. Arrange the words of the two groups in pairs

a) with a similar meaning

b) with contrary meaning

1. huge a. with the help of;
2. various b. alter;
3. require c. send;
4. supplement d. enormous;
5. tie e. information;
6. existence f. different;
7. carry g. connect;
8. convert h. apply;
9. data instantaneously 1. compose;
10. transmit J. conduct;
11. change k. 1mmediately;
12. consist l. being;
13. use m. addition;
14. by means of n. demand;
0. transform

a. transmit a. separate;

b. various b. exclude;

c. tie C. Trecelve;

d. wide d. slowly;
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e. thin e. decode;
f. include f. similar;
g. allow g. forbid;
h. encode h. narrow;
1. rapidly 1. thick

Exercise 7. Translate the 6th and 7th paragraphs of the text.

Exercise 8. Read the text and answer the questions.

=

e A4

10.

What is communication tie?

How many types of communications media are there in the world?

Who fundamentally transformed telecommunications?

What was ordinary telephone and telegraph traffic enormously supplemented

by?

What does wire transmission involve?

How do electrical signals carry speech and data in optical fibres?

Do radio communications systems include amateur broadcasting?

What are microwaves?

Why can satellite systems be put into service much more rapidly?
What can modern telecommunications networks send?

Exercise 9. Say whether the following statements are true or false.

D=

o »

Electronic signals carry information to practically any point on the Earth.

Mass media send messages to a large number of people.

All mass media including postal service are called telecommunications.
Telecommunications first appeared with the development of telegraph in
the 1830s and 1840s.

The technology used to carry information slightly changed after 1975.

. Radio communications systems transmit electronic signals in extremely wide

frequency bands through the air.

. Satellite communications permit the exchange of signals by means of

microwaves.

. Satellite stations require the construction of ground-based microwave systems.
. The still images of facsimile machines or the moving images of video can also

be carried by modern telecommunications networks.

10. Modern telecommunications networks transmit only coded data.
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Exercise 10. Complete the following sentences choosing the most suitable variant.
I.  One type consists of the mass media such as ---------
a. television, radio, newspapers, and magazines.
b. telephone, telegraph, data transmission.
c. television, telephone, telegraph and postal service.
2. The telephone system assumed its modern form with the development of ---------
-- during the middle decades of the 20th century.
a. telegraph traffic
b. dial phoning
c. facsimile machines
3. In most cases telecommunications systems transmit information by ------------
a. open wire, telexes, or faxes.
b. coaxial cable, optical fibers, or global networks.
c. wire, radio, or space satellite.
4.  Radio communications systems include --------------
a. radio navigation, radio location and communication
b. radio navigation and both amateur and commercial broadcasting
c. radio detection, TV broadcasting and video television transmissions
5. In optical fibres electrical signals converted to light signals by a laser-driven
transmitter carry -------------
a. both encoded data and still images of facsimile machines
b. both voice frequencies and printed messages
c. both speech and data

Text B.

Pre-text exercises.

Exercise 1. Read the following words and try to remember them.

access — JJOCTyT on a computer screen - Ha SKpaHe

by means of — mocpeacTsom KOMITBIOTEPA

contact one another - cBsi3aTbcs APyT € point-to-point transmission — repegaya us3
APyTroM OJTHOM TOYKH B IPYTYIO

convert - mpeoOpa3oBaTh reach - moctuyb, ToCTUTATH

in a variety of ways - pa3Tu4HbIMU recipient — moJy4aTenb

crocobamu telecommunication -TenecBs3b

involve a sender of information - telephone wire - TenedoHHBIN TPOBOI,

BKJIIOYATh OTIIPaBUTEINs HH(POPMALIUU TeneOHHbINA Kabeb
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transmit electronic signals — nepenaBathb wide range - mUpoKuil TUamna3ox
AJIIEKTPOHHBIEC CUTHAJTBI
Exercise 2. Read and entitle the text.

Telecommunications embraces all devices and systems that transmit electronic
signals across long distances. Telecommunications allows people around the world to
contact one another, to access information instantly, and to communicate from remote
areas. Telecommunications usually involves a sender of information and one or more
recipients linked by a technology, such as a telephone system, that transmits
information from one place to another. Telecommunications devices convert different
types of information, such as sound and video, into electronic signals. The signals can
then be transmitted by means of media such as telephone wires or radio waves. When
a signal reaches its destination, the device on the receiving end converts the electronic
signal back into an understandable message, such as sound over a telephone, moving
images on a television, or words and pictures on a computer screen.
Telecommunications enables people to send and receive personal messages across
town, between countries, and to and from outer space. It also provides the key medium
for news, data, information and entertainment.

Telecommunications messages can be sent in a variety of ways and by a wide
range of devices. The messages can be sent from one sender to a single receiver (point-
to-point) or from one sender to many receivers (point-to-multipoint). Personal
communications, such as a telephone conversation between two people or a facsimile
(fax) message (see Facsimile Transmission), usually involve point-to-point transmission.
Point-to-multipoint telecommunications, often called broadcasts, provide the basis for
commercial radio and television programming.

Post-text exercises

Exercise 3. Find Russian equivalents of the following words and word-
combinations in the text.

Electronic signals, long distances, allows people to contact one another, to access
information instantly, to communicate from remote areas, telecommunications usually
involves a sender of information, recipients, convert different types of information, the
signals can then be transmitted, by means of, reaches its destination, moving images
on a television, words and pictures on a computer screen, to send and receive personal
messages, entertainment.

Exercise 4. Give English equivalents of the following words and word-
combinations.
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TenecBs3b, nepeaBaTh JEKTPOHHBIE CUTHAIBI, JOCTYII, CBA3aThCA APYT C JAPYTOM,
BKJIFOUATh OTHpaBUTENSI HWH(pOpPMAIUU, TOJydaresb, MpeoOpa3oBaTh, MOCPEIACTBOM,
Tene(OHHBIM Kabellb, Ha dKpaHe KOMIbIOTEpa, JOCTUraTh, PA3JIWYHBIMU CIIOCOOaMH,
ITUPOKUM JUara3oH, pakCUMUIIbHAS Mepeaada, IMepeaada u3 OJHON TOYKH B JIPYTYIO,
TPaHCIIALIUS.

Exercise 5. Speak on the following topic “What does the term
‘telecommunications’ mean?”

Exercise 6. Repeat and translate into Russian the following words.

with one stress or the stress on the first syllable:
tie, band, bundle, filament, frequency, medium, message, network, satellite,
spread, huge, various, carry, dial, supplement, instantly.

with the stress on the second syllable:
account, exchange, existence, assume, convert, encode, process, require,
transmit, enormously, increasingly

with two or more stresses.
coaxial cable, optical fiber, repeater station, wire transmission, instantaneously

Exercise 7. Make an outline of the text.
Exercise 8. True or false:

1. The signals can be transmitted by means of media such as telephone wires or
radio waves.

2. When a signal reaches its destination, the device on the receiving end converts
the electronic signal back into an understandable message.

3. Telecommunications unenables people to send and receive personal messages
across town, between countries, and to and from outer space.

4. It doesn’t provide the key medium for news, data, information and
entertainment.

5. Telecommunications messages can be sent in by a few ranges of devices.

6. The messages can be sent from one sender to a single receiver (point-to-point) or
from one sender to many receivers (point-to-multipoint).

7. Personal communications, such as a telephone conversation between two people
or a facsimile (fax) message usually involve point-to- multipoint transmission.

Exercise 9. Put 6 questions to the text.
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Exercise 10. Retell the text.
UNIT 11 WIRELESS COMMUNICATIONS: WHATISIT?

Text A. Wireless Communication

Pre-text exercises

Exercise 1. Read the following words and try to remember them.

band — quamnason message — CoO0IIeHue

broadcast — panuoBeianue, BeaHue oscillator — renepaTop (BBICOKUX 4aCTOT)
cellular — coToBBI (OTHOCSAITUNACS K radio frequency — paano yacrora
paauoTeneoHHON CUCTEME) transceiver — mpueMonepe1aTIHK,
convert — mpeoOpa30BLIBATh, IPEBPAIIATH paauonepesaTInK

decode — pacmmdpoBath transfer — mepegava

device — ycTpoiicTBO, IprdOp transmission — TpaHCISIMS, Iepeaada
disturb — co3nars nomexu transmitter — nepegaTyruk

drawback — U3BsIH, HEJIOCTATOK Wire — JIEKTPUYECKUN TTPOBOJ

Exercise 2. Study the text and try to understand all details.

Wireless Communication

Wireless communications are various telecommunications systems that use radio
waves to carry signals and messages across distances. Wireless communications
systems use devices called transmitters to generate radio waves. A microphone or
other mechanism converts messages, like sounds or other data, into electronic
impulses. The transmitters change, or modulate, the radio waves so they can carry the
impulses, and then transmit the modulated radio signals across distances. Radio
receivers pick up these signals and decode them back into original messages.
Commercial radio and television are also wireless telecommunications system, but
radio and television are mainly public broadcast services rather than personal
communications systems.

Wireless communications allow people greater flexibility while communicating,
because they do not need to remain at a fixed location, such as a home or office.
Wireless technologies make communications services more readily available than
traditional wire-based services (such as ordinary telephones), which require the
installation of wires. This is useful in places where only temporary communications
services are needed, such as at outdoor festivals or large sporting events. These
technologies are also useful for communicating in remote locations, such as
mountains, jungles, or deserts, where telephone service might not exist. Wireless
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services allow people to communicate while in a car, airplane, or other moving
vehicle. Police, fire, and other emergency departments use two-way radio to
communicate information between vehicles that are already responding to emergency
calls, which saves valuable time. Construction and utility workers frequently use hand-
held radios for short-range communication and coordination. Many businesspeople use
wireless communications, particularly cellular radio telephones, to stay in contact with
colleagues and clients while traveling.

All wireless communications devices use radio waves to transmit and receive
signals. These devices operate on different radio frequencies so that signals from one
device will not overlap and interfere with nearby transmissions from other devices.

Principles of Wireless Communications

Wireless communications begin with a message that i1s converted into an
electronic signal by a device called a transmitter. The transmitter uses an oscillator to
generate radio waves. The transmitter modulates the radio wave to carry the electronic
signal and then sends the modified radio signal out through space, where it is picked
up by a receiver. The receiver decodes, or demodulates, the radio wave and plays the
decoded message over a speaker. Wireless communications provide more flexibility
than wire-based means of communication.

However, there are some drawbacks. Wireless communications are limited by
the range of the transmitter (how far a signal can be sent), and since radio waves travel
through the atmosphere, they can be disturbed by electrical interferences (such as
lightning) that cause static.

Wireless communications systems involve either one-way transmissions, in
which a person merely receives notice of a message, or two-way transmissions, such
as a telephone conversation between two people. An example of a device that sends
one-way transmission is a pager, which is a radio receiver. When a person dials a
pager number, the pager company sends a radio signal to the desired pager. The
encoded signal triggers the pager circuitry and notifies the customer carrying the pager
of the incoming call with a tone or a vibration, and often the telephone number of the
caller. Advanced pagers can display short messages from the caller, or provide news
updates or sports scores.

Two-way transmissions require both a transmitter and a receiver for sending and
receiving signals. A device that functions as both a transmitter and a receiver is called
a transceiver. Cellular radio telephones and two-way radios use transceivers, so that
back-and-forth communication between two people can be maintained. Early
transceivers were very large, but they have decreased in size due to advances in
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technology. Fixed-base transceivers, such as those used at police stations, can fit on a
desktop, and hand-held transceivers have shrunk in size as well. Several current
models of hand-held transceivers weigh less than 0.2 kg (0.5 Ib).

Post-text exercises

Exercise 3. Give Russian equivalents of the following words and word-
combinations.

Wireless communication, message, transmitter, broadcast, wire, remote location,
valuable time, hand-held radio, convert, oscillator, drawbacks, disturb, shrunk, to
involve one-way transmissions, to receive a message, two-way transmission, a
telephone conversation between two people, to send one-way transmission is a pager, a
radio receiver, the desired pager, the incoming call, a vibration, short messages, to
update, two-way transmissions, to require both a transmitter and a receiver, a
transceiver.

Exercise 4. Give English equivalents of the following words and word-
combinations.

Jlannple, aemmdpoBaTh, SKCIUTyaTallUOHHAs THUOKOCTh, TpeOoOBaTh, PAOOTHUKH
CTPOUTETIBHOM KOMIIAHWH, C MAJIbIM PaJUyCOM JIEMCTBHUS, COIJIaCOBAHHOCTh, COTOBBIN
TeneoH, YacTtoTa, YCTpOMCTBO, TeHepaTop (BBICOKMX 4YacTOT), Mepeaada, paauo
4acToTa, MpeoO0pa3oBbIBaTh, MPUEMOIEPEaTUYMK, JIUaMa3oH, Cco37aTh TMOMEXH,
TpaHCHsALMs — (mepedava), TMEpelaTuuK, HEJOCTAaTOK, YCTPOMCTBO, COTOBBIA,
cooOIIeHne, paIMoOBEIIaHne, pacii(poBaTh, INEKTPUUESCKUN TPOBO/I.

Exercise 5. Match the words with their definitions:

Word Definition
1. broadcast a. pass on news, information, feelings; exchange information;
2. decode b. number of repetitions in a given time;
3. frequency c. piece of news, or a request, sent to something;
4. message d.part of an apparatus for receiving smth., apparatus for
5. communicate receiving broadcast programmes;
6. drawback e. send out in all direction, especially in radio;
7. receiver f. smth which lessens one’s satisfaction or makes progress less
easy;
g. get the meaning of smth that written in code

Exercise 6. Use the right word from those given below:
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9.
10.

cellular, overlap, to decode, flexibility, converts, dials, band, circuitry, to
communicate, charged

. One of the functions of radio receivers is ... signals back into the original

messages.

. Wireless communications provide people with greater ... while communicating.
. Many businessmen prefer to use ... radio telephones to stay in contact with

colleagues and clients.

. Signals of wireless communications devices mustn't ... and interfere with nearby

transmissions from other device.

. Transmitter ... a message into an electronic signal.
. A radio signal is sent to the desired pager by the pager company when a person

... a pager number.

. The pager ... is triggered by the encoded signal.
. At present civil authorities use small hand-held radio transceivers ... with each

other directly.
Amateur or ham radio operators use the shortwave radio ... .

Ionized or electrically ... particles in the layer of the atmosphere make
shortwave radio broadcasts possible.

Exercise 7. Choose the best answer.

l.

2.

3.

The word message means ...
a. a written request;
b. a piece of news or a request sent to smb.;
c. movement of the hand, head, etc. used with or instead of words;
d. a signal.
The best explanation of the word transmitter might be...
a. a part of an apparatus for receiving broadcast signals;
b. a person who receives;
c. a part of a telegraph or radio apparatus for sending out signals, messages,
etc.;
d. an instrument for recording oscillations.
The word frequency implies...
a. excitement;
b. one swing of an electric charge;
c. a vibrating movement;
d. rate of occurrence; number of repetitions (at a given time).
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4. The word range refers to ...

5.

a. a variation between limits;
b. a line of persons or things;
c. aposition in a scale;
d. a category or class.
The word wire means...
a. aradio set;
b. metal drawn out into the form of a thread;
C. arope;
d. electric current

6. The best explanation of the word broadcast might be...

7.

a. to give or pass;
b. to send out in all directions, esp. by radio or TV;
c. to help with the hand;
d. to pass by tradition, inheritance.
The verb oscillate means...
a. to swing backwards and forwards as the pendulum of a clock does;
b. to move regularly to and fro;
c. to cause smb. to move in a certain direction by waving;
d. to distribute

Exercise 8. Are the following statements true or false?

8.

. The transmitters transmit the modulated radio signals across distances.
. Commercial radio and television aren't wireless communications systems.
. A person should remain at a fixed location, such as home or office while using

wireless communications.

. Traditional wire-based services make communications services more readily

available than wireless technologies.

. Wireless communications are useful in remote locations where telephone service

might not exist.

. The number of companies offering wireless communications services has

decreased in recent years.

. The transmitter decodes, or demodulates the radio wave and plays the decoded

message over a speaker.
The range of the transmitter doesn't limit wireless communications.

Exercise 9. Answer the following questions.
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What functions do transmitters perform?
What functions do receivers perform?
What are the advantages of wireless communications?

el A

Has the number of companies offering wireless communications services grown
steadily in recent years?

5. What are the main principles of wireless communications?

6. How does a pager work?

7. What devices use transceivers?

Exercise 10. Translate the first and last paragraphs of the text.

Text B

Exercise 1. Read the following words and try to remember them.

air traffic controllers — aBuagucneT4epsl, monitor - KOHTPOJIUPOBATh

nucneryepsl Y B/l radio- paguoCTaHIIUU

beacon — masik shortwave radio band - KOpOTKOBOJIHOBBII
determine their positions — onpeaenuTh paauoauana3ox

CBOE MECTOIOJI0KECHUE shrink in size — yMeHbIIIaThCS B pazmepe
distress channels - kananbl 6eacTBUS skipping of waves - npomyckaHue BOJIH
hand-held radio transceivers - pydnbie walkie-talkie - parus

pPagoOTPUEMHUKHU

in distress - nonasmuii B 0ey, Teprsuiui
OencrBue
Exercise 2. Read the text and try to entitle it.

Wireless communications systems have grown and changed as technology has
improved. Several different systems are used today, all of which operate on different
radio frequencies. New technologies are being developed to provide greater service
and reliability.

A. Air Transceivers

Radio operators still monitor distress channels, but maritime and aviation
telecommunications systems now use high-frequency radios and satellites capable of
transmitting speech, rather than wireless telegraphy, to send messages. Aircraft pilots
use radios to communicate with air traffic controllers at airports and also to
communicate with other pilots. Navigation beacons are equipped with transmitters that
send automated signals to help ships and aircraft in distress determine their positions.
While high-frequency radio can transmit signals over long distances, the quality of
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these signals can be diminished by bad weather or by electrical interference in the
atmosphere, which is often caused by radiation from the sun.

B. Hand-Held Radio Transceivers

Police, fire, and other emergency organizations, as well as the military, have
used two-way wireless radio communication since the 1930s. Early vehicle-based
radios were large, heavy units. After the invention of the transistor in 1948, radios
shrank in size to small hand-held radio transceivers, which civil authorities now use to
communicate with each other directly. Public two-way radios with several frequency
options are widely available as well. Usually limited in range to a few miles, these
units are great aids for such mobile professionals as construction workers, film crews,
event planners, and security personnel. Simpler two-way radios, called walkie-talkies,
have been popular children's toys for years.

C. Shortwave

Long-range broadcast services and frequencies, in what is known as the
shortwave radio band (with frequencies of 3 to 30 megahertz), are available for
amateur or ham radio operators. Shortwave radio broadcasts can travel long distances
because of the concentration of ionized, or electrically charged, particles in the layer of
the atmosphere known as the ionosphere. This layer reflects radio signals, sending
signals that are transmitted upward back to earth. This skipping of waves against the
ionosphere can greatly increase the range of the transmitter. The degree of reflectivity
of the ionosphere depends on the time of day.

D. Cellular Radio Telephones

Cellular radio telephones, or cell phones, combine their portable radio capability
with the wired, or wireline, telephone network to provide mobile users with access to
the rest of the public telephone system used by non-mobile callers. Modern cellular
telephones use a network of several short-range antennas that connect to the telephone
system. Because the antennas have a shorter range, frequencies can be reused a short
distance away without interference.

E. Satellite Communications

Satellite communications services connect users directly to the telephone
network from almost anywhere in the world. Special telephones are available to
consumers that communicate directly with communications satellites orbiting the
earth. The satellites transmit these signals to ground stations that are connected to the
telephone system. These satellite services, while more expensive than cellular or other
wireless services, give users access to the telephone network in areas of the world
where no telephone service exists.
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The number of companies offering wireless communications services has grown
steadily in recent years. In 1988 about 500 companies offered cellular radio telephone
(cell phone) services. By 1995 that number had grown to over 1500 companies serving
millions of subscribers. Wireless communication is becoming increasingly popular
because of the convenience and mobility it affords, the expanded availability of radio
frequencies for transmitting, and improvements in technology.

Post-text exercises
Exercise 3. Put 5 questions to the text.

Exercise 4. Retell the text.

Exercise 5. Be ready to talk about “What are the merits and demerits of the
wireless communication”.

Exercise 6. Give Russian equivalents of the following words and word-
combinations.

Wireless communications systems, radio frequencies, reliability, high-frequency radio,
send messages, maritime and aviation telecommunications systems, air traffic
controllers, electrical interference, depends on, cellular radio telephones, several short-
range antennas, to have a shorter range, skipping of waves against the ionosphere,
convenience, is becoming increasingly popular.

Exercise 7. Find English equivalents of the following words and word-
combinations in text.

nomnaBIIui B Oely, OMpeNeuTh CBOE€ MECTOIOJIOKEHHUE, PYYHbIC PaTUOTPUEMHUKH,
YMEHBIIATHCS B pa3Mepe, paius, paauoCTaHIUs, KOPOTKOBOJIHOBBIA pajloIUana3oH,
MPONYCKAaTh BOJHBI, MOTYT IMEpPENaBaTh CUTHAJbI, JTOCTYMHOCTb, MpeAaraTh yCIyTH
OecTpOBOIHOM CBSI3U, COCIUHSTH MOJIb30BaTeNel ¢ TeIe(OHHOM CEeThIO, MPOMYCKaHUE
BOJIH, MOXET 3HAUYUTEJIBHO YBEIUYUTH, OCECIPOBOJHAS CBSI3b CTAHOBUTCS OYEHBb
MonyJisipHa, 0J1arogapsi, COBEpIICHCTBOBAHUE TEXHOJIOT M.

Exercise 8. Translate the 2"! and 3" paragraphs of the text.
Exercise 9. Say whether the following statements are true or false.

1. Radio communications services connect users directly to the telephone network
from almost anywhere in the world.

2. Special telephones are not available to consumers that communicate directly
with communications satellites orbiting the earth.
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3. The satellites transmit these signals to ground stations that are connected to the

telephone system.

4. These satellite services, while cheaper than cellular or other wireless services,

give users access to the telephone network in areas of the world where no

telephone service exists.

5. Modern cellular telephones use a network of several short-range antennas that

connect to the telephone system.

6. Special telephones are available to consumers that communicate directly with

communications satellites orbiting the earth.

7. The satellites transmit these signals to ground stations that are connected to the

radio.

Exercise 10. Give a summary of the text.

UNIT 12 SOME STEPS FROM THE HISTORY OF COMMUNICATION

SYSTEMS DEVELOPMENT

Pre-text - exersices

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

a far sensitive receiver — 3/1. oueHs
YYBCTBUTEJIBHBIN PUEMHHUK

ancient ['em(t)f(o)nt] times - B 1peBHOCTH
armies - BOOpPY>KEHHBIE CHIIBI

award - nmpucyxaaTh, Ha3HauaTh (Harpamy,
MIPEMHUIO)

broadcasting - panuoBemianue, TPAHCIAIINS,
panuoniepeaaya

capable - (of) criocoOHBII HA YTO-II.
contribute - BHOCUTb BKJIa/

deliver - mocTaBisATh, PAa3HOCUTH, PA3BO3UTH
due to - Giaronmaps; BCIeICTBHE; B
pe3ynbTare; u3-3a

early — 371. mepBbie

establish - yupexnarh, ycTaHaBIMBATH
feasibility - ocy1ecTBUMOCTD, BBITIOJITHUMOCTD
frequency modulation - yacToTHast MOy JISIUS
intelligible messages - yuetkue, sicHbIE
IMOCJIaHHUs, COOOIIECHUS

introduction - BBeieHUE, BCTYTUICHUE

lay - laid - k7acTh, NOJMOXKUTH

maritime - MOpCKO#

microphone ['maikrofoun] - Mmukpodon
mirror galvanometer [ gelvo'nomito] -
3€pKaJIbHBIN TaJIbBAHOMET]

navy - BOGHHO-MOPCKOH (JIOT, BOCHHO-
MOPCKHE CHUJITBI

numerous ["nju:m(9)ras] - MHOTOYUCIICHHBIH,
MHO>KECTBEHHBIN

papyrus - nanupyc

postal system - mouToBas cuctema
powdered carbon - moponkooOpa3HbIil yrojib
prove - T0Ka3bIBaTh

receiving coil - mpueMHas KaTyIIKa

runner - NOChbUILHBIM, TOHEIT

sensitive instrument - TOYHBIN TPUOOP;
YyBCTBUTEIIBHBIN TIPHOOD

simultaneously [,sim(o)l'teiniasli] -
OJTHOBPEMEHHO

suggest - mpejiarath, COBETOBAThH
transmitting coil - mepeaaromias KaTyka
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Learn to pronounce:

Charles [fa:lz] Bourseul [bur'sel] - [Ilapas Bypcens
Samuel ['semjual] Morse [md:s]

Nobel [nov'bel] Prize

Julius ['dgu:lios] Caesar ['si:zo]

Graham ['gretom] Bell

Egyptians [1'd31p[(o)n] - erunTsHuH, ETUNTAHKA

Exersice2. Read this text and try to understand it.
Some Steps from the History of Communication Systems Development

Long 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 letter were the ancient Egyptians. A runner
delivered them. However, the Romans organized the best postal system of ancient
times.

From then on until the 19-th 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, and in 1832 he established telegraph communication
between the Winter Palace and the Ministry of Transport in St. Petersburg. Shilling’s
work was continued in Russia by B. Yakobi, 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.
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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 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 the
Russian military communication 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 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 Italian 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 1. 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
communications of all types, as well as radio broadcasting.

Post-text exercises
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Exercise 3. Look through the text. Answer the questions using the information
from the text:

1. When and how did the first messages appear? 2. Where were the first letters
delivered? 3. Who established the first telegraph and when? 4. Who continued and
improved the achievements of P. Shilling? 5. What did B. Yacobi invent? 6. What is S.
Morse famous for? 7. Who first suggested the idea of transmitting speech? 8. What
Russian engineers perfected the idea of telephone conversation? 9. What scientists
contributed to the development of wireless communication? 10. Who was awarded the
Nobel Prize and what for?

Exercise 4. Translate the following word combinations:

Postal system; from then on; to establish telegraph communication; communication
system development; to make several improvements; the telegraph sending key; the
telegraph code of dots and dashes; to lay the cable; due to; to invent the mirror
galvanometer; at first; to transmit per minute; to reach the speed of operation; the idea
of transmitting speech; to find application; to make several important improvements;
powdered carbon; the present — day microphone; a far sensitive receiver; to use the
same wire simultaneously; to contribute to the appearance of wireless communication;
the feasibility of wireless communications; intelligible messages; a transmitting coil
and a receiving coil; at last; a radio receiver; to be awarded the Nobel Prize; to pass on
orders; radio broadcasting; to become feasible; detecting and locating aircrafts and
ships.

Exercise S. Remember the meaning of the verbs and translate their derivatives.
to transmit — transmitter, transmission, transmitted, transmissible, transmitting (coil)
to receive — receiver, reception, receptive, receptivity, receiving (coil)

to communicate — communication, communicative, uncommunicative, communicator
to improve — improvement, improver, improved, unimproved, improvable,
unimprovable

to appear — disappear, appearance, disappearance

to establish — to disestablish, established, establishment

to follow — follower, following

to contribute — contribution, contributor, contributory

to invent — inventor, invention, invented

to predict — predicted, prediction, predictor

Exercise 6. Find the English equivalents of the following words and word-
combinations in the text.
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Ancient, armies, award, broadcasting, capable, contribute, deliver, electromagnetic

telegraph, establish, telegraph communication, to make improvements, code of dots

and dashes, due to, mirror galvanometer, sensitive instrument, over the first

transatlantic cable, to suggest, transmitting speech electrically, transmitting coil,
frequency modulation, intelligible messages, sensitive receiver, numerous, papyrus,

postal system, powdered carbon prove.

Exercise 7. Define whether the following statements are true or false and correct
the false ones.

l.

The first practical electromagnetic telegraph was invented by the Russian
scientist Pavel Shilling in 1868.

. He established telegraph communication between the Winter Palace and the

Ministry of Transport in Moscow.

. Shilling’s work was continued in Russia by B. Yakobi.
. B. Yakobi made several improvements in the electromagnetic telegraph and

linked St. Petersburg with Tsarskoye Selo.

. This 25 kilometer-line was the shortest in the world at that time.
. Pavel Shilling invented the telegraph code of dots and dashes, which is used all

over the world to this day.

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

speech electrically.

Exercise 8. Translate the 4th paragraph of the text.

Exercise 9. Read the text and answer the questions.

l.
2.

When was the first practical electromagnetic telegraph invented?
Who established telegraph communication between the Winter Palace and the
Ministry of Transport in St. Petersburg?

. Who invented the telegraph sending key, adopted by the American Samuel

Morse?

. Who invented the telegraph code of dots and dashes, which is used all over the

world to this day?

. When was the first transatlantic telegraph cable from Europe to America laid?
. Who invented the mirror galvanometer?

Exercise 10. Match the names of inventors with their inventions:
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1. Pavel Shilling a. invented the telegraph sending key

2. B. Yakobi b. invented the mirror galvanometer

3. Morse c. the first practical electromagnetic telegraph

4. William d. first suggested the idea of transmitting speech electrically
Thomson.

5. Charles Boursel e. invented the telegraph code of dots and dashes,

6. Mikhalsky f. invented the first telephone

7. Graham Bell g. made a microphone with powdered carbon, a prototype of the

present-day microphone
8. G. Ignatyev h. invented a device that made it possible to use the same wire

simultaneously for a telephone conversation and for telegraph
communication.
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PART II
ADDITIONAL TEXTS

Text 1. Passive Elements in Radioelectronic Apparatus

Passive elements in electrical circuits are the elements that do not generate
energy. They include resistors, capacitors, inductance coils, transformers, oscillatory
circuits.

Units in which resistance is deliberately created are known as resistors. They are
used either to reduce the current to a desired value or to produce a specific voltage
drop external to the voltage source. Resistors are available in a wide range of values,
from a fraction of an ohm to many megohms.

Inductance coil is a coil of wire with an air or iron core through which an
alternating current is passed. The inductance of coil depends on the number of turns,
the cross-sectional area and the material inside the coil. The unit of inductance is the
henry.

A transformer is a static electromagnetic apparatus operated on the basis of
induction. It consists of two coils (primary and secondary) which have mutual
inductance between them. These two coils are coupled by means of mutual inductance.
With the help of transformer we can transfer the energy from one circuit to another
and also change it from one voltage level to another. There exist step-up and step-
down transformers.

The device known as a condenser (capacitor) consists of two conducting plates,
separated by an insulating material called a dielectric. A condenser is capable of
storing electrical energy.

The property of two electrical conductors, separated by a dielectric, to receive
and retain electrical charges is known as capacity. It depends upon the area of the
plates, the distance between them and upon the nature of dielectric. The unit of
capacitance is the farad.

An oscillatory circuit includes a capacitor connected to a self-inductance coil.
The electric properties of such a circuit are determined by the capacitance the
capacitor, the inductance of the coil and the resistance of the entire circuit.

Text 2. Vacuum Tubes

Though ousted in many spheres of application, electron valves present some
interest as they are still in use.
An electron tube has a glass or metal envelope enclosing metal electrodes in a

vacuum. The electrodes enable the electrons to flow through the evacuated space
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inside the tube. The electrode which emits electrons is the cathode. Generally, the
cathode is heated by a wire filament, which results in thermionic emission of electrons.

The electrode that collects the emitted electrons is the anode, or plate. The plate
has a positive potential applied with respect to the cathode, so that the emitted
electrons are attracted to provide plate current. Between the cathode and the anode the
tube can also have the third electrode - a wire serving as a control grid to increase or
decrease electron flow to the plate.

There are two advantages in using a vacuum tube to provide current. First, the
emitted electrons can flow in only one direction from the cathode to the plate inside
the tube. Thus, the tube serves as a rectifier, changing alternating current into direct
current.

Second, the amount of plate current can be controlled by the grid, so that in
practice, a small potential on the grid can control a much larger potential on the plate.
Therefore, the tube can be used as an amplifier for electrical variations.

The diode is used as a half-wave rectifier. Two diodes can be used in a full-wave
rectifier circuit.

In the triode the control grid determines how many electrons from the space
charge can be attracted by the positive plate to provide plate current. The more
negative the control grid voltage is, the less the plate current.

Text 3. Transistors

A transistor is an entirely new type of electron device consisting of two p-n
junctions. Transistors are far smaller than tubes, have no filament and hence need no
heating power. They are mechanically rugged, have practically unlimited life and can
do some jobs better than electron tubes.

A p-n-p junction is known to be made up of a sandwich of two p-n germanium
junction diodes, placed back to back. The centre of the n-type portion of the sandwich
is extremely thin in comparison with the p-regions. If a potential difference 1s applied
to the junction transistor so that the p-regions are negative with respect to the central
n-region, the mobile electrons in the n-region, therefore, move away from both the
junctions in the direction of the positive connecting terminal. The holes in each of the
p-region also move away from the junctions and are attracted toward the negative
terminals. Under this condition the current flow stops. The n-p-n transistor is similar to
the p-n-p transistor except that polarities are reversed. Transistors are widely used in
various amplifiers, receivers, oscillators and many other electronic devices.

In recent years the transistor - an entirely new type of electron device has
replaced the electron tubes in many applications. In contrast to electron tubes the
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transistor relies for its operation on the movement of charge carriers through a solid
state, a semiconductor.

When transistors are operated as an amplifier three basic circuit connections are
possible. These are:

common- base

common - emitter

common - collector

The common - emitter circuit is the most efficient of the three basic connections.
The common - collector connection provides a high input resistance, a low output
resistance and about the same gain as the common - emitter circuit.

The common - base connection provides a very low input resistance and a high
output resistance.

The bipolar transistor

The bipolar junction transistor consists of two junctions formed by a sandwich
of doped semiconductor material. These bipolar transistors may be of p-n-p or n-p-n
type. In the n-p-n transistor a thin layer or lightly doped p-type material (base) is
placed between two thicker layers of n-type material (emitters collector). In the p-n-p
transistor the base is made up of n-type material. The base layer may be as thin as one
micron. When the circuit is closed the base-emitter junction becomes forward - biased
allowing a current to flow in the collector -emitter circuit. This is transistor action.
Thus, the transistor is a current -controlled device. The current gain is the ratio of
collector current to the base current. In a typical small silicon transistor the current
gain 1s of the order of 100.

Text 4. The basic elements of a telecommunication system

The basic elements of a telecommunication system are:
— a transmitter that takes information and converts it to a signal for
transmission;
— a receiver that receives and converts the signal back into usable
information.

For example, consider a radio broadcast. In this case, the broadcast tower is the
transmitter, the radio is the receiver and the transmission medium is free space. Often
telecommunication systems are two-way and devices act as both a transmitter and
receiver or transceiver. For example, a mobile phone 1s a transceiver.
Telecommunication over a phone line is called point-to-point communication because
it 1s between one transmitter and one receiver; telecommunication through radio
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broadcasts is called broadcast communication because it is between one powerful
transmitter and numerous receivers.

Signals can either be analogue or digital. In an analogue signal, the signal is
varied continuously with respect to the information. In a digital signal, the information
is encoded as a set of discrete values (e.g. 1’s and O's).

A collection of transmitters, receivers or transceivers that communicate with
each other is known as a network. Digital networks may consist of one or more routers
that route data to the correct user. An analogue network may consist of one or more
switches that establish a connection between two or more users. For both types of
network, a repeater may be necessary to amplify or recreate the signal when it is being
transmitted over long distances. This 1s to combat noise which can corrupt the
information carried by a signal.

A channel is a division in a transmission medium so that it can be used to send
multiple independent streams of data. For example, a radio station may broadcast at 96
MHz while another radio station may broadcast at 94.5 MHz. In this case the medium
has been divided by frequency and each channel received a separate frequency to
broadcast on. Alternatively one could allocate each channel a segment of time over
which to broadcast.

The shaping of a signal to convey information is known as modulation.
Modulation is a key concept in telecommunications and is frequently used to impose
the information of one signal on another. Modulation is used to represent a digital
message as an analogue waveform. This is known as keying and several keying
techniques exist —these include phase-shift keying, amplitude-shift keying and
minimum-shift keying. Bluetooth, for example, uses phase-shift keying for exchanges
between devices.

However, more relevant to earlier discussion, modulation is also used to boost
the frequency of analogue signals. This is because a raw signal is often not suitable for
transmission over free space due to its low frequencies. Hence its information must be
superimposed on a higher frequency signal (known as a carrier wave) before
transmission. There are several different modulation schemes available to achieve this
— some of the most basic being amplitude modulation and frequency modulation. An
example of this process 1s a DJ's voice being superimposed on a 96 MHz carrier wave
using frequency modulation (the voice would then be received on a radio as the
channel "96 FM").
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Text 5. Radio. AM and FM

Originally, radio technology was called 'wireless telegraphy', which was
shortened to 'wireless'. The prefix radio- in the sense of wireless transmission was first
recorded in the word radioconductor, coined by the French physicist Edouard Branly
in 1897 and based on the verb to radiate. 'Radio' as a noun is said to have been coined
by advertising expert Waldo Warren (White 1944). The word appears in a 1907 article
by Lee de Forest, was adopted by the United States Navy in 1912 and became
common by the time of the first commercial broadcasts in the Unite States in the
1920s. (The noun 'broadcasting' itself came from an agricultural term meaning
'scattering seeds'.) The American term was then adopted by other languages in Europe
and Asia, although Britain retained the term 'wireless' until the mid-20th century.

In Chinese, the term 'wireless' is the basis for the term 'radio wave' although the
term for the device that listens to radio waves is literally 'device for receiving sounds'.

AM broadcast radio sends music and voice in the Medium Frequency (MF—
0.300 MHz to 3 MHz) radio spectrum. AM radio uses amplitude modulation, in which
louder sounds at the microphone causes wider fluctuations in the transmitter power
while the transmitter frequency remains unchanged. Transmissions are affected by
static because lightning and other sources of radio add their radio waves to the ones
from the transmitter.

FM broadcast radio sends music and voice, with higher fidelity than AM radio.
In frequency modulation, louder sounds at the microphone cause the transmitter
frequency to fluctuate farther, the transmitter power stays constant. FM is transmitted
in the Very High Frequency (VHF—30 MHz to 300 MHz) radio spectrum. FM
requires more radio frequency space than AM and there are more frequencies available
at higher frequencies, so there can be more stations, each sending more information.
Another effect is that shorter VHF radio waves act more like light, travelling in
straight lines, hence the reception range is generally limited to about 50-100 miles.
During unusual upper atmospheric conditions, FM signals are occasionally reflected
back towards the Earth by the ionosphere, resulting in Long distance FM reception.
FM receivers are subject to the capture effect, which causes the radio to only receive
the strongest signal when multiple signals appear on the same frequency. FM receivers
are relatively immune to lightning and spark interference.

FM Subcarrier services are secondary signals transmitted ’piggyback’ along
with the main program. Special receivers are required to utilize these services.

Analog channels may contain alternative programming, such as reading services
for the blind, background music or stereo sound signals. In some extremely crowded

metropolitan areas, the subchannel program might be an alternate foreign language
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radio program for various ethnic groups. Subcarriers can also transmit digital data,
such as station identification, the current song's name, web addresses, or stock quotes.
In some countries, FM radios automatically retune themselves to the same channel in a
different district by using sub-bands.

Aviation voice radios use VHF AM. AM is used so that multiple stations on the
same channel can be received. (Use of FM would result in stronger stations blocking
out reception of weaker stations due to FM's capture effect). Aircraft fly high enough
that their transmitters can be received hundreds of miles (kilometres) away, even
though they are using VHF.

Marine voice radios can use AM in the shortwave High Frequency (HF—3 MHz
to 30 MHz) radio spectrum for very long ranges or narrowband FM in the VHF
spectrum for much shorter ranges.

Government, police, fire and commercial voice services use narrowband FM on
special frequencies. Fidelity is sacrificed to use a smaller range of radio frequencies,
usually five kHz of deviation, rather than the 75 kHz used by FM broadcasts and 25
kHz used by TV sound.

Civil and military HF (high frequency) voice services use shortwave radio to
contact ships at sea, aircraft and isolated settlements. Most use single sideband voice
(SSB), which uses less bandwidth than AM. On an AM radio SSB sounds like ducks
quacking. Viewed as a graph of frequency versus power, an AM signal shows power
where the frequencies of the voice add and subtract with the main radio frequency.
SSB cuts the bandwidth in half by suppressing the carrier and (usually) lower
sideband. This also makes the transmitter about three times more powerful, because it
doesn't need to transmit the unused carrier and sideband.

TETRA, Terrestrial Trunked Radio is a digital cell phone system for military,
police and ambulances.

Commercial services such as XM, WorldSpace and Sirius offer encrypted digital
Satellite radio.

Text 6. Electric shock and safety electric system

The strength of current depends on both the voltage and the resistance in a
circuit. A current of 50 mA (milliampere) munnuamnep is dangerous for a man; it may
result in an electric shock. One gets an electric shock in case one touches live
conductors when the power is on. And a current of 100 mA and higher is lethal. Thus,
before working on a circuit, deenergize it and work on it with the power off.

Earthing system serves to protect attending personnel from electric shocks when
voltage appears on parts that are normally dead. The risk of an electric shock decreases
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with decreasing voltage. In wet and hot atmosphere the risk of electric shock increases.
Safe voltage for circuits used in dry atmosphere is under 36 V. When the power is on
contacts with live conductors are dangerous for life. When a live conductor is touched
with both hands the resistance of the conductor is from 10.000 to 50.000 ohms. When
a live conductor 1s touched with one hand the resistance is much higher. The higher is
the body resistance, the smaller is the current that flows through the body. Take it into
consideration and work with one hand if the power is on! Or work on the circuit with
the power off!

Thus measures are taken to protect attending personnel from contacts with live
parts of installations under voltage.

The danger of electric shock disappears provided the metal parts of installations
under voltage are connected with ground by means of safety earthing. Connecting to
ground is made by means of measuring devices. The faulty parts should be detected,
eliminated, and replaced by new ones.

Text 7. Electricity and magnetism

It has been known for centuries that certain black heavy stones have the property
of attracting iron, this property is called magnetism. A body that exhibits magnetism is
called a magnet. The two parts of a magnet that show the strongest magnetism are
called the north-pole and south-pole.

Magnets not only affect ordinary iron, but they affect one another. When a pole
of one magnet is brought toward a pole of the second magnet, they will repel if both
are north-poles or both south-poles, but they will attract if one is the north-pole and the
other is the south-pole.

The region in which magnetic forces act is called a magnetic field.

When placed in a strong magnetic field, iron becomes magnetized.

Electricity and magnetism are closely connected. Almost all metals are good
conductors of electricity, with cooper being one of the best conductors of all. Glass,
paper, rubber are the most common non-conductors or insulators.

Many practical applications have resulted from the utilization of the magnetic
effect of electricity current.

These effects are used in motors, in most electric meters (amperometers,
voltmeters, galvanometers), in electromagnets and practically in all electromechanical
apparatus.
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Text 8. Uses of Radio Waves

The prime purpose of radio is to convey information from one place to another
through the intervening media (i.e., air, space, nonconducting materials) without wires.
Besides being used for transmitting sound and television signals, radio is used for the
transmission of data in coded form. In the form of radar it is used also for sending out
signals and picking up their reflections from objects in their path. Long-range radio
signals enable astronauts to communicate with the earth from the moon and carry
information from space probes as they travel to distant planets (see space exploration).
For navigation of ships and aircraft the radio range, radio compass (or direction
finder), and radio time signals are widely used. Radio signals sent from global
positioning satellites can also be used by special receivers for a precise indication of
position (see navigation satellite).

Digital radio, both satellite and terrestrial, provides improved audio clarity and
volume. Various remote-control devices, including rocket and artificial satellite
operations systems and automatic valves in pipelines, are activated by radio signals.
The development of the transistor and other microelectronic devices (see
microelectronics) led to the development of portable transmitters and receivers.
Cellular and cordless telephones are actually radio transceivers. Many telephone calls
routinely are relayed by radio rather than by wires; some are sent via radio to relay
satellites. Some celestial bodies and interstellar gases emit relatively strong radio
waves that are observed with radio telescopes composed of very sensitive receivers
and large directional antennas (see radio astronomy).

Text 9. Transmission and Reception of Radio Waves

For the propagation and interception of radio waves, a transmitter and receiver
are employed. A radio wave acts as a carrier of information-bearing signals; the
information may be encoded directly on the wave by periodically interrupting its
transmission (as in dot-and-dash telegraphy) or impressed on it by a process called
modulation. The actual information in a modulated signal is contained in its sidebands,
or frequencies added to the carrier wave, rather than in the carrier wave itself. The two
most common types of modulation used in radio are amplitude modulation (AM) and
frequency modulation (FM). Frequency modulation minimizes noise and provides
greater fidelity than amplitude modulation, which is the older method of broadcasting.
Both AM and FM are analog transmission systems, that is, they process sounds into
continuously varying patterns of electrical signals which resemble sound waves.
Digital radio uses a transmission system in which the signals propagate as discrete
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voltage pulses, that is, as patterns of numbers; before transmission, an analog audio
signal is converted into a digital signal, which may be transmitted in the AM or FM
frequency range. A digital radio broadcast offers compact-disc-quality reception and
reproduction on the FM band and FM-quality reception and reproduction on the AM
band.

In its most common form, radio 1s used for the transmission of sounds (voice and
music) and pictures (television). The sounds and images are converted into electrical
signals by a microphone (sounds) or video camera (images), amplified, and used to
modulate a carrier wave that has been generated by an oscillator circuit in a
transmitter. The modulated carrier is also amplified, and then applied to an antenna
that converts the electrical signals to electromagnetic waves for radiation into space.
Such waves radiate at the speed of light and are transmitted not only by line of sight
but also by deflection from the 1onosphere.

Receiving antennas intercept part of this radiation, change it back to the form of
electrical signals, and feed it to a receiver. The most efficient and most common circuit
for radio-frequency selection and amplification used in radio receivers is the
superheterodyne. In that system, incoming signals are mixed with a signal from a local
oscillator to produce intermediate frequencies (IF) that are equal to the arithmetical
sum and difference of the incoming and local frequencies. One of those frequencies is
applied to an amplifier. Because the IF amplifier operates at a single frequency,
namely the intermediate frequency, it can be built for optimum selectivity and gain.
The tuning control on a radio receiver adjusts the local oscillator frequency. If the
incoming signals are above the threshold of sensitivity of the receiver and if the
receiver is tuned to the frequency of the signal, it will amplify the signal and feed it to
circuits that demodulate it, i.e., separate the signal wave itself from the carrier wave.

Text 10. Differences between AM and FM receivers

There are certain differences between AM and FM receivers. In an AM
transmission the carrier wave is constant in frequency and varies in amplitude
(strength) according to the sounds present at the microphone; in FM the carrier is
constant in amplitude and varies in frequency. Because the noise that affects radio
signals is partly, but not completely, manifested in amplitude variations, wideband FM
receivers are inherently less sensitive to noise. In an FM receiver, the limiter and
discriminator stages are circuits that respond solely to changes in frequency. The other
stages of the FM receiver are similar to those of the AM receiver but require more care
in design and assembly to make full use of FM's advantages. FM is also used in
television sound systems. In both radio and television receivers, once the basic signals
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have been separated from the carrier wave they are fed to a loudspeaker or a display
device (usually a cathode-ray tube), where they are converted into sound and visual
images, respectively.

Text 11. Development of Radio Technology

Radio is based on the studies of James Clerk Maxwell, who developed the
mathematical theory of electromagnetic waves, and Heinrich Hertz, who devised an
apparatus for generating and detecting them. Guglielmo Marconi, recognizing the
possibility of using these waves for a wireless communication system, gave a
demonstration (1895) of the wireless telegraph, using Hertz's spark coil as a
transmitter and Edouard Branly's coherer (a radio detector in which the conductance
between two conductors is improved by the passage of a high-frequency current) as
the first radio receiver. The effective operating distance of this system increased as the
equipment was improved, and in 1901, Marconi succeeded in sending the letter S
across the Atlantic Ocean using Morse code. In 1904, Sir John A. Fleming developed
the first vacuum electron tube, which was able to detect radio waves electronically.
Two years later, Lee de Forest invented the audion, a type of triode, or three-element
tube, which not only detected radio waves but also amplified them.

Text 12. The major developments in radio in the 20th century

Radio telephony—the transmission of music and speech—began in 1906 with
the work of Reginald Fessiden and Ernst F. W. Alexanderson, but it was not until
Edwin H. Armstrong patented (1913) the circuit for the regenerative receiver that
long-range radio reception became practicable. The major developments in radio
initially were for ship-to-shore communications. Following the establishment (1920)
of station KDKA at Pittsburgh, Pa., the first commercial broadcasting station in the
United States, technical improvements in the industry increased, as did radio's
popularity. In 1926 the first broadcasting network was formed, ushering in the golden
age of radio. Generally credited with creating the first modern broadband FM system,
Armstrong built and operated the first FM radio station, KE2XCC, in 1938 at Alpine,
N.J. The least expensive form of entertainment during the Great Depression, the radio
receiver became a standard household fixture, particularly in the United States.
Subsequent research gave rise to countless technical improvements and to such
applications as radio facsimile , radar, and television. The latter changed radio
programming drastically, and the 1940s and 50s witnessed the migration of the most
popular comedy and drama shows from radio to television. Radio programming
became mostly music and news and, to a lesser extent, talk shows. The turn of the
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century saw a potential rebirth for radio as mobile digital radio entered the market with
a satellite-based subscription service in Europe (1998) and in the United States (2000).
Two years later, a land-based digital radio subscription service was inaugurated in the
United States.

Radios that combine transmitters and receivers are now widely used for
communications. Police and military forces and various businesses commonly use
such radios to maintain contact with dispersed individuals or groups. Citizens band
(CB) radios, two-way radios operating at frequencies near 27 megahertz, most
typically used in vehicles for communication while traveling, became popular in the
1970s. Cellular telephones, despite the name, are another popular form of radio used
for communication.

Text 13. British achievements in science and technology in the 20th century

Britain has a long tradition of research and innovation in science, technology and
engineering in universities, research institutes and industry. Its record of achievement
in the 20th century is in many ways unsurpassed. For example, fundamental
contributions to modern genetics were made through the discovery of the three-
dimensional molecular structure of DNA (deoxyribonucleic acid) and of cholesterol,
vitamin D, penicillin and insulin.

Notable contributions in other areas over the past 25 years have been made in
improving the understanding of the nature and origin of the universe; in
superconductivity (abnormally high electrical conductivity at low temperatures); in
radio astrophysics; and in computer assisted tomography (a form of radiography) for
medical diagnosis.

Much pioneering work was done during the 1980s. For example, in 1985 British
scientists discovered the hole in the ozone layer over the Antarctic. In the same year
was invented DNA fingerprinting, a forensic technique which can identify an
individual from a small tissue sample. More recently there have been several British
breakthroughs in genetics research, including the identification of the gene in the Y-
chromosome responsible for determining sex, and the identification of the other genes
linked to diseases, including inherited heart disease. A vaccine has been developed to
protect against cancer. The world’s first pig to have a genetically modified heart has
been bred by scientists at Cambridge University, an important milestone in breeding
animals as organ donors for people.
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Abbreviation

a. c. - alternating current

a. f. - audio frequency

cm(s) - centimeter (s)

C. p. s. (¢/s) - cycles per second
d. c. - direct current

e. g. - for example

e. m. f., emf - electromotive force
etc. - and so on

e. v. - electron-volt

hr(s) - hour(s)

1. e. - that is

1. f. - intermediate frequency
ke - kilocycle

km (s) - kilometer(s)

mc - megacycle

mmy(s) - millimeter(s)

n-p-n - negative-positive-negative
p. h. - per hour

p. m. - per minute

p-n-p - positive-negative-positive
p. s. - per second

r. f. - radio frequency

t. 1. f. - tuned radio frequency

V. S. - Versus

viz. - Namely
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