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NPEANCIIOBUE

Y4yebHoe nocobue  “AHrMUIACKMA  OnNs  paguouHXeHepoB”
npegHasHadeHo AN CTyOeHTOB BTOPOro Kypca, ofy4awwmxcs no
cneunanbHoctn 11.05.01 «PagmMoanekTpoHHbIE CUCTEMBI U KOMIEKCHI»,
a Takke pgna OakanaBpOB M MarucTpoB MO HarpaBreHWUio
«PaguoTexHuka». YHMKanNbHOCTb W HOBWM3HA [OaHHOrO  nocobwus
obycroBneHa Tem, 4TO CyllecTBywlMe Yy4yebHble nocobus aOns
TEXHUYECKNX BY30B B HEOOCTaTOMHOW Mepe OXBaTblBalOT crneunduky
KaXkgowm cneunanbHOCTW, TEeKCTbl Anst 00yyeHuss 4acTto HocAT obuie-
TEXHUYECKUI XapaKkTep, Takum obpa3om, HeAOCTAaTOYHO MOSTHO OTpaXatoT
paboty obOyyaemblx C TEpPMMHOMONMYECKMM CcroBapem B obnactm
pPaavOTEXHUKN U OenalT HEBO3MOXHbIM MPaKTUYECKOE MCMONb30BaHUe
AHITUACKNX pagnoTEXHNYECKMX NOHATUI B nx Oyaywien
npodeccuoHanbHOn JdesTenbHocTn. B HacTosiwee Bpems Gonbluas
YacTb  PagVOTEXHMYECKUX TEPMUHOB -  MHTEpPHAUMOHanbHa U
NCNonb3yeTcsl Kak AN BbIMOMHEHNUST HAyYHbIX UCCNeaoBaHuiA, Tak u ons
obecneyeHnsi obpasoBaTenbHbIX PYHKUMIA U KOHKPETHBLIX TEXHUYECKUX
NPUIOXEHWI, HAaMMCaHHBIX B OPUrMHarne Ha OCHOBE aHIMMICKOro A3blKa.

Llenbto pgaHHOro nocobus saenseTca obydeHune  Oyaylumx
crneumanucToB B 0bnactn paguoTeXHUKW, PaguodneKkTPOHHbBIX CUCTEM U
KOMMIIEKCOB  crneunduke aHrnosi3bl4HOM TEXHUYECKON nuTepatypbl.
CooTBeTCTBEHHO  3ajayamu nocobus  siBNAOTCA NoHUMaHue
NPOdOPMEHTUPOBAHHBLIX HAYYHO-TEXHUYECKUX ayTEHTUYHBLIX TEKCTOB Ha
aHIMUNCKOM A3blke, OBMaJeHWe TEPMMHONMOIMYECKMM MUHUMYMOM MO
cneumanbHOCTM,  UCMOMb30oBaHME  Heobxogumon  mMHopMauunm B
npodeccuoHansHon featenbHocTU. [Onsg  [OOCTWXKEeHWs 3ToW  uenu
aBTopamu npegnaraetca  Metoguka  paboTbl, OCHOBaHHasi Ha
ncnonb3oBaHUM  pasHoobpasHbiX cnocoboB nogadn  Martepuana,
CMCTEMATUYECKOM  MOBTOPEHWM JEKCUKM MO TemaMm, aKTUBHOM
NPVYMEHEHMM Pa3NNYHbIX KOMMYHUKaTUBHbBIX NPUEMOB.

B nocobun genaetcs akueHT Ha pas3BuTME U COBEPLUEHCTBOBAHME
HaBblKOB 4YTEHUA KaK NMpuoputTeTHOro Buaa pequoﬁ AedaTesibHOCTHU, a
Takke pasBUTME YMEHUM aHHOTUPOBaHUS U pedepupoBaHus
OPUrMHAnNbHOM  aHIMOSA3LIYHON  NUTepaTypbl MO CNeuManbHOCTAM
pagnoTEXHUKA U pPagno-KOHCTPyupoBaHMe. TeKCTbl, MOArOTOBIEHHLIE
anst obyyeHusi, B3sATbl U3 OpPUrMHanNbHbIX UCTOMHMKOB U afanTUpoBaHbl B
COOTBETCTBMM C Uefblo AdaHHoOro y4vebHoro nocobus. Martepuan,



Boweawmnn B rnocobue, paccuMtaH Ha 120 vacoB ayguMToOpHON W
BHEayaUTOpPHOM paboTbl.

Mocobue BkNOYaeT nNATb TeMaTUYECKMX [MaB, OTpaXKatoLmMxX
OCHOBHble pasfenbl Hay4yHOro HanpaeneHust «PaguoaneKkTpoHuka |
CBSI3bY»:

—_

Radio Communications (PagnocBsi3b)

2. Elements of Radio Systems (3nemeHTbl/ cocTaensowme
paguocucTem)

3. Radio Communications Processing Functions (®yHkuum
06paboTkn pagnocesan)

4. Wireless (becnpoBoaHasi cBA3b)

5. Conductors, Semiconductors and Insulators (lpoBoagHuku,

NONyNPOBOAHWNKN U OUINEKTPUKN)

Kaxxgas TemaTnyeckas rnaBa pasgerneHa Ha nsaTb 6a30BbIX YacTen
— 3aHATUM W OOHY 3aKMOYUTENbHYKD 4YacTb — 3aHATME Mo
camocToATeNnbHOM paboTe CcTydeHTa BO BHeypouHoe Bpemsi. Kaxpgoe
3aHATWE paccyYnTaHo Ha 4 Yyaca ayauTOpPHOM U BHEAyaAUTOPHOM paboThl.

MepBble uYeTbipe 3aHATMA (Activity 1, Activity 2, Activity 3,
Activity 4) kaxgon TemaTnyeckow rnaebl NpeacTaBnsAlT cobon ceputo
3afaHun, CnocobCTBYHOLLMX CHATUIO rpaMMaTn4eckux "
TEPMUHOMOIMMYECKUX TPyaHOCTEW. B nepBomM 3agjaHum KaxkOoro 3aHATUS
AaHO OObsCHEeHWe rpammaTU4eckmx SBMeHWn B Buge Tabnuupl.
Heobxognmo o6paTuTb BHWMaHWe CTYAEHTOB Ha rpammartuyeckue
TPYAHOCTWN, 0OCOBEHHOCTH, NCKIMOYEHNS, OCOBEHHOCTM NCMOMNb30BaHUS.

Bo BTOpOM 3agaHuM CTydeHTaMm OaeTcsl BO3MOXHOCTb 3aKpenuTb
YCBOEHHbI MaTepuarn.

B TpeTbem 3agjaHuM npencTaBrieHbl CroBa UM CrIOBOCOYETaHWS,
KOTOpble HEOGXOAMMO YCBOWTbH M 3aMOMHUTbL. [N NyYlero yCBOEHUs
TEPMUHbI U CITIOBOCOYETaHUS UCMOSb3YTCS B KOHTEKCTE.

B 4yeTBepTOM 3agaHuMM [JaeTcs ayTEeHTUYHBIN TEKCT, KOTOpbIn
HeobX0AMMO MpoYUTaTh C UCMOMb30BaHMEM OAHOro M3 YeTbipex BUAOB
YTEeHWS: MPOCMOTPOBOI0, N3yYatoLLero, NOMCKOBOIo Y 03HAaKOMMUTENbHOTO.
BbiGop Bnaa 4TeHus onpegenseTca 3agayen, noctaBreHHow npy pabote
c y4ebHom nutepaTypon.

B natowm, wecTtom, ceabMOM, BOCBMOM M OEeBATOM 3aJaHuaX AaH
mMaTepuan Ha CHSATUE TePMWHOMOMMYECKUX TPYAHOCTEW ANs MOHUMaHUs
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TEKCTa, Ha NPOBEpKy YCBOEHWs MaTepvarna CTyaeHTaMu.

[MaToe 3aHATME Kaxagonm TemaTwyeckon rnasbl (Activity 5) HocuT
TBOPYECKMI XapakTep un nocesaweH obobwatowen auckyccum. CTyaeHTbl
3HAaKOMSATCHA C [NlOCCApMeEM W BbIMOMHSAOT 3afaHus TPEHUPOBOYHOrO
Xapaktepa C Uenbl M3ydeHUs pagmoTEXHUYECKMX TEPMWUHOB MU
nocrneaylLwwero Nx WUCMNonb30BaHWUA B NPOdECCUOHANBbHbLIX CUTyaUUsIX.
OCHOBHOW aKLeHT NMepeHOCUTCS Ha pasBUTUE HEMOATOTOBIIEHHOW pedwn,
cBobogHonm 6ecepbl. NMogobHoe 3aHATME TpPebyeT OT CTyAEeHTOB y4YacTus
B 00CyxaeHun onpegeneHHon npobnemsi.

B wecton 4vactn (Outclass Activity) gaHbl ayTeHTUYHbIE TEKCThbI
AN AOMaLUHEro YTeHus No TemaTuke rnasbl.

Cuctema 3agaHui, KOTOpPOW CHabXeHbl TeKCTbl, obecrnednBaeT
MHOFOKpPaTHOE MOBTOPEHME JIEKCUYECKOr0 W  TEPMMHOMNOMMYECKOro
maTepuana. [peATekcToBble 3afaHWs CHUMAKT TepMUHOIOrMYyeckue
TPYQHOCTM M CMOCOGCTBYIOT  HAKOMSIEHMIO  CIOBapHOro  3anaca,
Heobxogmmoro ans paboTbl Hag HayYHO-TEXHUYECKMMU TeKCTamu Mo
[JaHHOW TeMaTuKe.

Pabota c¢ nocobuem 3HauMTenbHO obneryaeTcs 3a cyeT
TEPMUHOMOMMYECKOro rrnoccapusi, B KOTOPOM Ha aHIMUNCKOM SA3blke OaHOo
TOnKoBaHWe OCHOBHBbIX TepPMUHOB " MHOTOKOMMOHEHTHbIX
TEPMUHOMOTMYECKUX €eauHUL, a Takke oblleHayyYHas nekcuka no
cneunanbHOCTU pafuoTexXHUKa.



I. RADIO COMMUNICATIONS
CLASS ACTIVITY

ACTIVITY 1

Text 1.1: PRINCIPLES OF RADIO COMMUNICATIONS

Grammar: PRESENT SIMPLE. ACTIVE AND PASSIVE

CONSTRUCTION

Task 1. Study the ways of expressing present actions in Active Voice
and Passive Voice. Translate the sentences.

MEANS OF EXPRESSING
PRESENT ACTIONS

EXAMPLE

Present Simple (Active Voice)

Radio waves belong to the
electromagnetic radiation family,
which includes X-ray, ultraviolet,
and visible light.

Present Simple (Passive Voice)

The HF band is defined as the
frequency range of 3 to 30 MHz.

Task 2. Find Active Voice and Passive Voice in the English sentences.

Pay attention to the way they are expressed in the Russian equivalent.

1. Radio waves belong to the
electromagnetic radiation family,
which includes x-ray, ultraviolet,
and visible light.

PagvoBonHbl npuHagnexar kK
CEMEeNCTBY 3NEKTPOMAarHUTHOIO
N3Ny4YeHusi, KOTOpoe BKMoYaeT
ynbTpagroneToBble, PEHTreHO-
BCKWE Ny4Yu 1 BUOMMbIA CBET.

2. Unlike water waves, radio
waves propagate at the speed of
light.

B oTnnumne ot BOAHbIX BOJSH,
pPaaAnoBOJSIHbI pacnpoCTpaHAKTCA
CO CKOpPOCTbHO CBeTa.

3. The frequency of a radio wave
is the number of repetitions or
cycles it completes in a given
period of time.

YacTtoTa paguoBOSiHbI - 3TO YNUCIO
MOBTOPEHMWI NN LUKIOB,
COBEpLUEHHbIX B eaUHNLLY
BPEMEHM.




4. Radio wavelength is the OnuHa pagmoBonHbI - 3TO
distance between crests of a paccTosiHMe Mexay BepLunHaMmu
wave. BOJTHbI.

5. The HF band is defined as the BY gnanasoHom HasblBaeTcs
frequency range. NMPOMEXYTOK YacTOT.

6. Short wave of 3 to 30 MHz is KopoTtkas BonHa ot 3 go 30 My,
applied to long-distance radio ucnonb3dyeTtca Ana ganbHeun
communication. pagnocesaau.

Task 3. Study the given sentences where the following words and word
combinations are used:

1. comprehension of basic electromagnetic radiation — noHuma+Hue
OCHOB8 3/1eKmMpPOMagHUMHO20 U3/Ty4eHUs1

Developing an understanding of radio communications begins with the
comprehension of basic electromagnetic radiation.

2. electromagnetic radiation family — epynna anekmpomaeHum+Hozo
u3rny4eHusi

Radio waves belong to the electromagnetic radiation family.
3. radio wave amplitude — amrnnumyda paduogorsiHbi

Radio wave amplitude, or strength, can be visualized as its height being
the distance between its peak and its lowest point.

4. propagate — pacrpocmpaHsime

Radio waves propagate at the speed of light.

5. frequency — vacmoma
Frequency is measured in Hertz (Hz).
Task 4. Read the following text carefully paying attention to the italicized

words and word combinations and try to understand the content of the
text.



TEXT 1.1:

PRINCIPLES OF RADIO COMMUNICATIONS

1. Developing an understanding of radio communications begins with the
comprehension of basic electromagnetic radiation. Radio waves belong
to the electromagnetic radiation family, which includes X-ray, ultraviolet,
and visible light — forms of energy we use every day. Much like the gentle
waves that formed when a stone is tossed into a still lake, radio signals
radiate outward, or propagate, from a transmitting antenna. However,
unlike water waves, radio waves propagate at the speed of light. We
characterize a radio wave in terms of its amplitude, frequency, and
wavelength (figure 1).

waveLeNeHT @)

PEAK-TO-PEAK
AMPLITUDE
(VOLTS)

FREQUENCY = NUMBER OF CYCLES PER SECOND (HZ)

m Properties of a Radio Wave

2. Radio wave amplitude, or strength, can be visualized as its height
being the distance between its peak and its lowest point. Amplitude,
which is measured in volts, is usually expressed by engineers in terms of
an average value called root-mean-square, or RMS.

3. The frequency of a radio wave is the number of repetitions or cycles it
completes in a given period of time. Frequency is measured in Hertz
(Hz); one Hertz equals one cycle per second. Thousands of Hertz are
expressed as kilohertz (kHz), and millions of Hertz as megahertz (MHz).
You would typically see a frequency of 2 182 000 Hertz, for example,
written as 2 182 kHz or 2,182 MHz.

4. Radio wavelength is the distance between crests of a wave. The
product of wavelength and frequency is a constant that is equal to the
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speed of propagation. Thus, as the frequency increases, wavelength
decreases, and vice versa. Since radio waves propagate at the speed of
light (300 million meters per second), you can easily determine the
wavelength in meters for any frequency by dividing 300 by the frequency
in megahertz. So, the wavelength of a 10-MHz wave is 30 meters,
determined by dividing 300 by 10.

'WAVELENGTGH 1000 m 100 m 10 m 1im 03m 01m 0,01 m
FREQUENCY 300 kHz 550 kHz 1650 kHz 3MHz 30 MHz 88 MHz 108 MHz 300 MHz 1GHz 3GHz 30 GHz
T
MICROWAVES
VLF, LF MF HF VHF UHF| SHF
AM Low FM HIGH
BAND BAND BAND BAND
\ Amateur Amateur Ch. 1-6 TV Ch. 7-13 TV Ch. 14-83 Military Radar
Ship to Shore Ship to Shore  Land Mobile Amateur Land Mobile Police Radar
\ Cordless Telephones  Int'| Broadcast Cordless Phones Aircraft Trunked Phones  Long Distance Phones
\ cB Land Mobile Cellular Phones _ . Satellite
\ Marine - -
- -
\ - -
\ RADIO FREQUENCY SPEKTRUM _-
\ _-
\ _-
\ -
= LIGHT
— AUDIO —}— X-RAYS
VISIBLE
VLF | LF | MF | HF | vHF MICROWAVES | INFRARED, ~ ULTRAVIOLET GAMMA-RAYS —pl
LA} 'I'| | II|IIIII|II'I'|'I'|'|'|I I|'I'I'|'I'II |
0 2 3 _ 4 6 8 9 10 12 14 16 18 20 22 24
10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
1 kHz 1 MHz 1 GHz 1 THz 1 PHz 1 EHz
(Kilo) (Mega) (Giga) (Tera) (Peta) (Exa)
FREQUENCY (HZ)

m Radio Frequency Spectrum

5. In the radio frequency spectrum (figure 2), the usable frequency range
for radio waves extends from about 20 kHz (just above sound waves) to
above 30,000 MHz. A wavelength at 20 kHz is 15 kilometers long. At
30,000 MHz, the wavelength is only 1 centimeter. The HF band is defined
as the frequency range of 3 to 30 MHz. In practice, most HF radios use
the spectrum from 1.6 to 30 MHz. Most long haul communications in this
band take place between 4 and 18 MHz. Higher frequencies (18 to 30
MHz) may also be available from time to time, depending on ionospheric
conditions.

6. In the early days of radio, HF frequencies were called short wave
because their wavelengths (10 to 100 meters) were shorter than those
of commercial broadcast stations. The term is still applied to long-
distance radio communications.

Task 5. Fill in the gaps with the correct variants:

belong to the electromagnetic radiation family.
b) waves ¢) bands

11
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2. Unlike
a) radio

waves radio waves propagate at the speed of light.
b) water

c) frequency

3. Amplitude of radio waves is usually measured in .........

a) MHz

4. The frequency of a
a) use

5. Thousands of hertz
a) are determined in

b) volts

b) number

c) watts

radio wave is the
¢) quantity

of repetitions of cycles.

kilohertz (kHz).
b) are expressed as c¢) are shown in

Task 6. Match up the words with their definitions.

comprehension

to separate

amplitude to set a part for a particular purpose
to propagate  \ to lay off
frequency to stretch and to draw out to the full length

radio wavelength \

to transmit

to divide

\

distance between crests of a wave

¥ the distance between its peak and its lowest
to allocate ;
point
to extend state of being frequent
band a capacity of the mind to perceive
to measure gamut

Task 7. Find key sentences in each paragraph and underline them.

Task 8. Match up the given titles to each paragraph in the TEXT 1.1.

1. Comprehension of basic electromagnetic radiation.

2. Radio wave amplitude and its measurement.

3. Frequency of radio

waves.

4. Propagation of radio waves.
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5. Frequency range for radio waves.

6. Early days of radio.

Task 9. Answer the following questions organizing your thoughts.

1. What does developing an understanding of radio communications
begin with?

2. What do radio waves include?

3. How are radio waves characterized?

4. How can the radio wave amplitude be visualized?
5. What is the frequency of a radio wave?

6. What is a radio frequency spectrum?

7. How is the HF band defined?

8. What takes place between 4 and 18 MHz?

9. What is a short wave?

10. What extends from about 20 kHz?

Task 10. Sum up the text using the following plan:

1. Comprehension of basic electromagnetic radiation.
2. Radio wave amplitude.

3. Frequency of radio waves.

4. Propagation of radio waves.

5. High frequency band.

13



ACTIVITY 2

Text 1.2: IONOSPHERE AND HF RADIO

PROPAGATION

Grammar: PARTICIPLE Il

Task 11.
Participle II.

Look through the table and study the functions of

FUNCTION

EXAMPLE

To be + Participle Il (Passive
Voice) Present; Past

Electrons are stripped from
atoms.

Participle Il attribute

Electrically charged particles
extend from 50 to 600 km above
the earths surface.

Adverbial modifier

When ionized, the layers are
absorbed and refracted.

Task 12. Find Participle Il in the English sentences. Pay attention how it
is expressed in the Russian equivalent.

1. The ionosphere is a region of
electrically charged particles or
gases.

MoHocdepa — aTo obnactb
ANEKTPUYECKUN 3apSKEHHbIX YacTuL
Unu rasos.

2. When the ionosphere becomes
heavily ionized the gases may
even glow and be visible.

Korga noHocdepa craHoBuTCA
CWITbHO MOHU3NPOBAHHOMN, ra3bl
MOryT Aaxe 6necteTb U CTaHOBATCSH
BUMOVMbBIMU.

3. When radio waves strike these
ionized layers, depending on
frequency, some are completely
absorbed.

Korga pagvoBonHbel yaapsitotcs o6
NOHM3MPOBAaHHbIE CINOWU, TO B
3aBMCUMOCTM OT YacTOThl,
HEKOTOpPbIE NOMHOCTLIO
abcopbupytoTces.

4. The most heavily ionized region
of the ionosphere is the F layer.

Cambli CUbHO MOHM3UPOBAaHHbIN
cnown noHocgepsl — aTo F-cnon.
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5. The same frequencies used at
night will penetrate the F- layer.

Te e camble 4acToThl,
NCNonb3yeMble HOYbIO, MPoNayT
yepes F-cnon.

Task 13. Skim the following text and try to understand the subject-matter

of the text.

TEXT 1.2:

IONOSPHERE AND HF RADIO PROPAGATION

1. The ionosphere is a region of electrically charged particles or gases in
the earth’s atmosphere, extending from approximately 50 to 600 km (30
to 375 miles) above the earth’s surface. lonization, the process in which
electrons are stripped from atoms and produce electrically charged
particles, results from solar radiation. When the ionosphere becomes
heavily ionized, the gases may even glow and be visible. This

phenomenon is known as Northern and Southern Lights.

2. Why is the ionosphere important in HF radio? Well, this blanket of
gases is like nature’s satellite, actually making most BLOS radio
communications possible. When radio waves strike these ionized layers,
depending on frequency, some are completely absorbed, others are
refracted so that they return to the earth, and still others pass through the
ionosphere into outer space. Absorption tends to be greater at lower

frequencies, and increases as the degree of ionization increases.

3. The angle at which sky waves enter the ionosphere is known as the

incident angle (figure 3).
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This is determined by wavelength and the type of transmitting antenna.
Like a billiard ball bouncing off a rail, a radio wave reflects from the
ionosphere at the same angle it hits it.

Thus, the incident angle is an important factor in determining
communications range. If you need to reach a station that is relatively far
from you, you would want the incident angle to be relatively large. To
communicate with a nearby station, the incident angle should be
relatively small.

4. The incident angle of a radio wave is critical, because if it is too nearly
vertical, it will pass through the ionosphere without being refracted back
to earth. If the angle is too great, the waves will be absorbed by the lower
layers before reaching the more densely ionized upper layers. So, the
incident angle must be sufficient for bringing the radio wave back to the
earth yet not so great that it will lead to absorption.

5. Within the ionosphere, there are four layers of varying ionization
(Figure 4).
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E 60-90 MILES

D 30-55 MILES
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P

Since the ionization is caused by the solar radiation, the higher layers of
the ionosphere tend to be more dense, while the lower layers, protected
by the outer layers, experience less ionization. Of these layers, the first,
discovered in the early 1920s by Appleton, was designated E for electric
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waves. Later, D and F were discovered and noted by these letters.
Additional ionospheric phenomena were discovered through the 1930s
and 1940s, such as sporadic E and aurora. A, B, and C are still available
for further discoveries.

6. In the ionosphere, the D layer is the lowest region affecting HF radio
waves. lonized only during the day, the D layer reaches maximum
ionization when the sun is at its zenith and dissipates quickly toward
sunset.

7. The E layer reaches maximum ionization at noon. It begins dissipating
toward sunset and reaches minimum activity at midnight. Irregular cloud-
like formations of ionized gases occasionally occur in the E layer. These
regions, known as sporadic E, can support propagation of sky waves at
the upper end of the HF band and beyond.

8. The most heavily ionized region of the ionosphere, and therefore the
most important for long haul communications, is the F layer. At this
altitude, the air is thin enough that the ions and electrons recombine very
slowly, so the layer retains its ionized properties even after sunset.

9. In the daytime, the F layer consists of two distinct layers, F1 and F2.
The F1 layer, which exists only in the daytime and is negligible in winter,
is not important to HF communications. The F2 layer reaches maximum
ionization at noon and remains charged at night, gradually decreasing to
a minimum just before sunrise.

10. During the day, sky wave reflection from the F2 layer requires
wavelengths short enough to penetrate the ionized D and E layers, but
not so short as to pass through the F-layer. Generally, frequencies from
10 to 20 MHz will accomplish this, but the same frequencies used at night
would penetrate the F layer and pass into outer space. The most effective
frequencies for long haul nighttime communications are normally
between 3 and 8 MHz.

Task 14. Match up the words with the definitions.

wave reflection \ to break up and drive off

long-haul distance between successive identical parts of a
communication \ wave

to strip from ¥ echoing

layer to take the covering from
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wavelength long distance transmission

to dissipate region

ionosphere the part of the earth atmosphere beginning at an
altitude of about 30 miles.

Task 15. Comprehension check. Answer the following questions:

1. What is the ionosphere?

2. What happens when radio waves strike?

3. What does figure 3 illustrate?

4. What is the ionization caused by within the ionosphere?

5. Can you name the layers of the ionosphere that you know?

6. What is the lowest region affecting HF radio waves in the
ionosphere?

7. Do the irregular cloud-like formations of ionized gases occasionally
occur in the D layer or in the E layer?

8. Is the F layer the most heavily ionized region of the ionosphere?
9. What layer is the most important for long haul communications?

10. What are the most effective frequencies for long-haul nighttime
communications?
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ACTIVITY 3

Text 1.3: FACTORS AFFECTING ATMOSPHERIC

IONIZATION

Grammar: PARTICIPLE |

Task 16. Study the functions of Participle I.

FUNCTION

EXAMPLE

1. attribute

Factors affecting atmospheric
ionization

2. adverbial modifiers of time

Having reached atmosphere, atoms
back up.

Task 17. Find Participle | in the English sentences. Pay attention to the
way it is expressed in the Russian equivalent.

1. Sky waves pass through the
highly charged D and F layers
reducing the communication
range.

PaguoBsornHbl B aTMocdepe
NPOXoadaT Yepes CUMbHO
3apsbkeHHble cnoun D n F, ymeHblias
AnanasoH CBA3MN.

2. Signals arriving at the F layer
are stronger.

CurHanbl, npuxogsiwme Ha cnon F,
CUnbHee.

3. Charged particles from the
magnetic storms have a
scattering effect.

YacTtuubl, 3apsKeHHblE B
pesynbTate MarHUTHbIX Bypb,
obnagatoT 3 HEKTOM paccenBaHus.

4. A received signal may be
comprised of the components
arriving via several routes.

MPUHATBIN CMrHan MoXeT BKNIoYaTb
KOMMOHEHThI, MpuxoasLuue no
HECKOIMbKNUM KaHarnam.

5. The effects of multipath
spread can be minimized by
selecting a frequency.

BoagencTeme MHOrony4eBoro
pacnpocTpaHeHns MOXHO
MWHUMU3NPOBATbL, BbIGpaB 4acToTy.

Task 18. Skim the following text and try to understand the subject-matter

of the text.
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TEXT 1.3:
FACTORS AFFECTING ATMOSPHERIC IONIZATION

1. The intensity of solar radiation and therefore ionization varies
periodically. Hence, we can predict solar radiation intensity based on time
of day and the season, for example, and make adjustments in equipment
to limit or optimize ionization effects.

2. lonization is higher during spring and summer because the hours of
daylight are longer. Sky waves are absorbed or weakened as they pass
through the highly charged D and E layers, reducing, in effect, the
communication range of most HF bands.

3. Because there are fewer hours of daylight during autumn and winter,
less radiation reaches the D and E layers. Lower frequencies pass easily
through these weakly ionized layers. Therefore, signals arriving at the
F layer are stronger and are reflected over greater distances.

4. Another longer term periodic variation results from the 11-year sunspot
cycle (Figure 5). Sunspots generate bursts of radiation that cause higher
levels of ionization. The more sunspots, the greater the ionization. During
periods of low sunspot activity, frequencies above 20 MHz tend to be
unusable because the E and F layers are too weakly ionized to reflect
signals back to the earth. At the peak of the sunspot cycle, however, it is
not unusual to have worldwide propagation on frequencies above
30 MHz.

High sunspot numbs mean better HF propagation

m Sunspot Cycle
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5.In addition to these regular variations, there is a class of unpre-
dictable phenomena known as sudden ionospheric disturbances (SID),
which can affect HF communications as well. SIDs, random events due to
solar flares, can disrupt sky wave communication for hours or days at a
time. Solar flares produce intense ionization of the D layer, causing it to
absorb most HF signals on the side of the earth facing the sun.

6. Magnetic storms often follow the eruption of solar flares within 20 to 40
hours. Charged particles from the storms have a scattering effect on the
F layer, temporarily neutralizing its reflective properties.

7. Because ionospheric conditions affect radio wave propagation,
communicators must determine the best way to optimize radio
frequencies at a particular time. The highest possible frequency that can
be used to transmit over a particular path under given ionospheric
conditions is called the Maximum Usable Frequency (MUF). Frequencies
higher than the MUF penetrate the ionosphere and continue into space.
Frequencies lower than the MUF tend to refract back to earth.

8. As frequency is reduced, the amount of absorption of the signal by the
D layer increases. Eventually, the signal is completely absorbed by the
ionosphere. The frequency at which this occurs is called the Lowest
Usable Frequency (LUF). The “window” of usable frequencies, therefore,
lies between the MUF and LUF.

9. Generally, the FOT is lower at night and higher during the day. These
frequencies are illustrated in Figure 6.

FREQUENCIES
FREQUENCY OF HIGHER THAN MUF
OPTIMUM TRANSMISSION PENETRATE
(FOT) NOMINALLY IONOSPHERE
ABOUT 85% OF MUF AND GO OuT
INTO SPACE

FREQUENCIES
LOWER THAN
LUF ARE
ABSORBED

BY THE
IONOSPHERE

MAXIMUM
USABLE
FREQUENCY
(MUF)

FREQUENCIES /.
USABLE IN THIS RANGE
FREQUENCY ARE REFRACTED

T AN,
m MUF, LUF and FOT Frequencies
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10. In addition to frequency, the route the radio signal travels must also
be considered in optimizing communications. A received signal may be
comprised of components arriving via several routes, including one or
more sky wave paths and a ground wave path. The arrival times of these
components differ because of differences in path length; the range of
time differences is the multipath spread. The effects of multipath spread
can be minimized by selecting a frequency as close as possible to the
MUF.

Task 19. Study the following sentences. Then, cover the left part and
translate them from Russian into English:

1. lonization is higher during MNoHuzaumsi Bbille BECHOW W NeToMm,
spring and summer because the | NOCKoOnbKy AeHb ANMHHEE.
hours of daylight are longer.

2. Sky waves are absorbed or BonHbl B aTMocdepe nornoliaiTcs
weakened. unm ocnabnsTcs.

3. Signals arriving at the F layer | Curnansl, npuxogsiue Ha F- cnon,

are stronger. cunbHee.

4. Atoms have a scattering effect | ATombl  MmeloT  pacceuBaroLni
on the F layer. acpcpexT B F-cnoe.

5. The Frequency of Optimum OntumanbHasi paboyas yactoTa
Transmission (FOT) is nominally | nepena4u o6biuHO coctaenseT 85%
85 percent of the MUF. OT MakcumaribHO NPUMEHNMOWN

yacToTbl (MIMY).

Task 20. Match up the words with the definitions.

one of the dark spots that appears from

ionization time to time

transmission agitation/ storm/ perturbation

disrupt a sky wave solar flare

\\~>

sun burst / an energy, required to move electron

ionospheric disturbance / disconnect a signal

sunspot ! wave propagation
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Task 21. Answer the following questions:
1. During what seasons is the intensity of solar radiation higher?

2. What is the ionization?

3. Are signals arriving at the F layer stronger and reflected over greater
distances?

4. What happens with the sky wave as it passes through the highly
charged D and E layers?

5. Do sunspots generate bursts of radiation and cause higher levels of
ionization?

6. Can the sudden ionospheric disturbances (SID) affect HF
communications?

7. Do the charged particles from the storms have a scattering effect on
the D layer?

8. What is called the Maximum Usable Frequency?
9. The FOT is lower at night and higher during the day, isn't it?

10. Can the effects of multipath spread be minimized by selecting a
frequency as close as possible to the MUF?

Task 22. Which of the following do you think is true (T) or false (F)?

1. The intensity of solar radiation and therefore ionization varies
periodically.

2. lonosphere is higher during spring and summer.

3. Lower frequencies pass easily through the ionized layers.

4. Sunspots generate bursts of radiation that cause higher levels of
ionization.

5. lonospheric disturbance can affect HF communications.

6. Charged particles from the atom do not have a scattering effect.

7. The highest possible frequency can be used to transmit over a
particular path under the given ionospheric condition is called (MUF).
8. Signal is not completely absorbed by the ionosphere.

9. Optimizing communications are necessary for transmission of radio
signal.
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ACTIVITY 4

Text 1.4: HF MODEMS

Grammar: PREPOSITIONS

Task 23. Try to define the meaning of prepositions of time, place and
directions, purpose.

1. A demodulator converts audio back to digital voltage levels, Harris’
RF-5000 radios are equipped with built-in high-speed modems.

2. The output of the modulator is an audio signal that is one of two
possible tones. HF FSK systems are limited to data rates less than 75
bps due to the effect of multipath propagation.

3. The serial tone modem carries information on a single audio tone.
Harris currently has its fourth generation of high-speed modems on the
market.

4. FEC adds redundant data to the data stream to allow the data receiver
to detect and correct errors.

Task 24. Find prepositions in the following English sentences. Pay
attention how they are expressed in the Russian equivalent.

1. Data is entered by [aHHble cTonbuamn BBOAATCS B
columns in a matrix identical mMaTpuLy, NogobHyo Ton, YTO
to that at the transmitter. HaxoauTCs B nepefaTtyuke.

2. HF-modems fall into three | BY mogembl nogpasgenstoTcs Ha 3
basic categories: 1) modems | ocHOBHbIe kaTeropun:1) Mmogemsbl c

with low-speed frequency MEeANEHHON YaCTOTHOM MaHUNyNAUNEN;
shift keying (FSK); 2) BbICOKOCKOPOCTHbIE MOAEMbI C

2) high-speed parallel tone napansnesnbHbIM TOHOM;

modems; and 3) BbICOKOCKOPOCTHbIE MOJEMbI C

3) high-speed serial (single) nocnegoBaTterbHbIM (OAMHOYHbLIM)
tone modems TOHOM.

3. HF FSK system are limited | BY cuctema nmeet orpaHuyeHms no
to data rates less than 75 CKOPOCTW AaHHbIX 75 6uT/c, n3-3a

bps due to the effects of agppekTa MHOrony4eBoro

multipath propagation. pacnpocTpaHeHus.
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Task 25. Skim the following text and try to understand the subject- matter
of the text.
TEXT 1.4:

HF MODEMS

1. A conventional voice radio cannot transmit data directly. Data digital
voltage levels must be converted to audio, using a device called a
modulator, which applies the audio to the transmitter. Conversely, at the
receiver, a demodulator converts audio back to digital voltage levels.
Harris’ RF-5000 radios are equipped with built-in high-speed modems
(the Modulator and the DEModulator, packaged together), which permit
the radios to operate with either voice or data inputs.

2. HF modems fall into three basic categories: (1) modems with slow-
speed frequency shift keying (FSK); (2) high-speed parallel tone
modems; and (3) high-speed serial (single) tone modems.

The simplest modems employ FSK to encode binary data (Os and 1s)
(see figure 7). The input of the modulator is a digital signal that takes one
of two possible voltage levels. The output of the modulator is an audio
signal that is one of two possible tones. HF FSK systems are limited to
data rates less than 75 bps due to the effects of multipath propagation.
Higher rates are possible with multi-tone FSK (MFSK), which uses a
greater number of frequencies.

MODULATING
SIGNAL

SIGNAL

Frequency Shift Keying
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3. High-speed HF modem technology, using both parallel and serial tone
waveforms to allow transmission at up to 4800 bps, was pioneered by
Harris in the early 1980s. The serial tone modem carries information on a
single audio tone. This provides vastly improved data communications on
HF channels, including greater robustness, reduced sensitivity to
interference, and a higher data rate with powerful forward error correction
(FEC), described in the next section. Harris currently has its fourth
generation of high-speed modems on the market. Harris RF
Communication’s engineers use several different approaches to avoid
data transmission problems.

4. FEC adds redundant data to the data stream to allow the data receiver
to detect and correct errors. An important aspect of this concept is that it
does not require a return channel for the acknowledgment. If a data
receiver detects an error, it simply corrects it and accurately reproduces
the original data without notifying the data sender that there was a
problem.

5. The FEC coding technique is most effective if errors occur randomly in
a data stream. The HF medium, however, typically introduces errors that
occur in bursts that is, intervals with a high bit error ratio (BER) in the
channel are interspersed with intervals of a low BER. To take full
advantage of the FEC coding technique, it’s best to randomize the errors
that occur in the channel by a process called interleaving (figure 8).

For example, at the modulator, the data stream enters a 9-row by 10-
column matrix. The blocks are entered by rows and unloaded by
columns. When the data stream leaves the matrix for transmission, the
sequence of output bits will be 1, 11, 2 1, and so on.

BINARY
DATA

INPUT
——> CODER |—» INTERLEAVING [—» MODEM |—» TRANSMITTER —|
I_: we |
Meplum | RECEVER [—»| MODEM [—»DEINTERLEAVING(—» DECODER |[——0»
le—p = DATA
SEND OuTPUT

SOURCE

BURST NOISE é COLUMN NO.
1 I
1

LOAD —»

ROW NO. 1121314 - - - 20

21 22| 23| 24 . 30

|91|92|93|94| LI |100|

Interleaving Operation
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6. Atthe demodulator, the process is reversed by de-interleaving. Data is
entered by columns in a matrix identical to that at the transmitter. It is
read out in rows, restoring the sequence of data to its original state. Thus,
if a burst was to cause 9 consecutive bits to be in error, no more than 3 of
them will fall in any 30-bit sequence of bits after de-interleaving. Then, if
an FEC coding technique was used, the errors would be corrected.

Task 26. Comprehension check:

1. What do we call a modulator?
2. Does a demodulator convert audio back to digital voltage levels?

3. Do the built-in high-speed modems permit the radios to operate with
either voice or data inputs?

4. Which categories of HF-modems do you know?

5. What do the simplest modems employ to encode binary data
(Os and 1s)?

6. High-speed HF modem technology uses both parallel and serial tone
waveforms to allow transmission at up to 4800 bps, doesn't it?

7. What does the FEC system provide if a data receiver detects an error?

8. Is the FEC coding technique effective if errors occur randomly in a data
stream?

9. What are interleaving and de-interleaving processes?
Task 27. Study the following sentences paying attention to their

translation. Cover one of the sides and translate on your own. Then
check up:

1. Data voltage levels must be | YpoBHU HanpspkeHUs LUgpoBbIX
converted to audio, using a JaHHbIX O0JKHbI ObITb

device called a modulator. npeobpa3oBaHbl B 3BYKOBOW CUIHar
C MOMOLLIbIO YCTPOWCTBA
Ha3bIBaEMOro MOAYNATOPOM.
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2. A demodulator converts
audio back to digital voltage
level.

Hemopnynatop npeobpasyet
3BYKOBOW CUrHan obpaTHO B ypOBEHb
HanpsKeHns LMGPOBbLIX AaHHbIX.

3. The simplest modems
employ FSK to encode binary
data.

Hanbonee npoctblie mogenu
MOZEMOB NMPUMEHSIHOT YaCTOTHYIO
manunynaguo (UMH) ans
KOOMPOBaHWUSI ABOMYHBIX AaHHbIX.

4. FEC adds redundant data to
the data stream to allow the
data receiver to detect and
correct errors.

Cucrtema Koppekumm omnbok ¢
N36bITOYHBIM KOANPOBAHMEM
pobaBnseT n3dbiToYHble JaHHbIE B
MOTOK AaHHbIX, YTOObI MO3BOMNNTL
YCTPOWCTBY Npuema AaHHbIX
06GHapYXWUTb 1 UCNPaBUTL OLLUNGKN.

5. The FEC coding technique
is most effective if errors occur
randomly in a data stream.

TexHnYeckn npmem Koppekumm
OLLIMOOK C N3BbITOYHBLIM
KOAMPOBaHUEM siBNSIETCA Hanbonee
3phEeKTUBHbLIM, €CInn OLLINOKN
BO3HUKAOT B MOTOKE AaHHbIX
NPOW3BOJLHO.

6. At the demodulator, the
process is reversed by de-
interleaving.

B oemogynsatope npoucxogut
obpaTHbIN NpoLuecc, HasbiBaeMbli
o0palleHHbIM NepeMexXeHneM.

Task 28. Fill in the gaps with the correct variants:

slow-speed, errors, to allow, converts, 10-column, bursts, redundant, to
detect, tone modems, converted, high-speed, correct, reversed

1. Data digital voltage levels must be ........................ to audio.

2. Ademodulator ......................

audio back to digital voltage levels.

3. HF modems fall into three basic categories: 1) modems with

............. FSK; 2) high-speed parallel

(single) tone modems.

4. FEC adds

.................. data to the data stream
receiver .............. and .................

7 3) e, serial

errors.
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5. The HF medium introduces .................... that occurin ...................
6. The data stream enters a 9-row by .................... matrix.

7. At the demodulator the process is................. by de-interleaving.
Task 29. Sum up the text using the following plan:

1. Modulator.

2. Demodulator.

3. HF modems: three basic categories.

4. High-speed HF modem technology.

5. Error control.

ACTIVITY 5: VOCABULARY WORK AND DISCUSSION

Task 30. Explain the meanings of the following words/ word
combinations:

Electromagnetic radiation, radio wave, frequency, to dissipate, ionization,
to absorb, electrical charge.

Task 31. Try to translate the following sentences into Russian without
using a dictionary:

1. Sky waves pass through the highly charged D and E layers.

2. The D layer reaches maximum ionization when the sun is at its zenith
and dissipates quickly toward sunset.

3. The ionosphere is a region of electrically charged particles or gases in
the earth’s atmosphere.

4. Radiowaves belong to electromagnetic radiation family.
29



5. Sunspots generate bursts of radiation that cause higher levels of
ionization.

Task 32. For the words given in A column find the Russian equivalent in
B column.

A B
to absorb noHocoepa

burst paccevBaTb
ionosphere \ BCMbILLKa

to dissipate pacnpocTpaHsTbCs
frequency 3apsikaTb
electromagnetic radiation AMNEeKTPOMarHMTHoe ManyyeHune
to charge pagunoBonHa
radiowave amnnuTyaa
amplitude norrowarb

to propagate yacTtoTa

Task 33. Define the meanings of such words using English-English
dictionary. The first example is given to you.

1. lonosphere — a region of electrically charged particles or gases
in the earth’s atmosphere or extending from 50 to 600 kilometers
(approximately 30 to 375 miles) above the earth’s surface.

2. Burst of radiation

3. Radiowave amplitude
4. HF modem

Task 34. Here are some words you may find difficult in the following
sentences which have several meanings. Decide which meaning is the
correct one in the given sentences:

1o, is a region of electrically charged particles or gases.
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1) ionosphere
2) stratosphere
3) absorption

2. Radio signals radiate or .............. from a transmitting antenna.

1) extend

2) allocate

3) propagate
3. The D layer reaches maximum ionization when the sun is at the zenith
and ... quickly toward sunset.

1) dissipates
2) spreads
3) strikes from

4. We characterize a radio wave in terms of its ............... and frequency.

1) amplitude
2) modulation
3) absorption

Task 35. Some acronyms are given. Try to find the meaning of each of
them using a glossary.
Example: RMS — Root Mean Square

HF band, BLOS, SID, FOT, MUF, LUF, FEC, FSK, BER

Task 36. Choose the best variant to complete each sentence using
acronyms:

Pattern: Amplitude, which is measured in volts is usually expressed by
engineers in terms of an average value called root mean square.

- RMS - FOT— LUF

See keys at the end of the Activity V.

1. Why is the ionosphere in HF Radio? Well, this blanket of gases is like
nature’s satellite, actually making most (BLOS, HF, FOT).

2. Class of unpredictable phenomena known as (SID, LUF, BER)
can affect High Frequency Communications.

3. (HF, FSK, MUF) frequencies were called short wave because their
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wavelengths (10 to 100 meters) were shorter than those of commercial
broadcast stations.

4. The highest possible frequency that can be used to transmit over a
particular path under given ionospheric conditions is called the (MUF,
FOT, LUF).

5. The frequency at which the signal is completely absorbed by the
ionosphere is called the (LUF, FEC, FSK).

DISCUSSION

Working with a partner do the following tasks. Share your ideas with the
whole group.

1. Can you name the main principles of radio communication?
2. Use the figure 8 and give explanations about the advantages of FEC
over BER.
3. Discuss the problems of radio wave propagation in different layers of
the ionosphere.
4. Discuss the properties of a radio wave.
5. Find and solve the problems of the radio frequency spectrum with the
help of figure 2.
6. Share your opinion on high band extension.

Keys: 1. BLOS; 2.SID; 3.HF; 4. MUF; 5. LUF

OUTCLASS ACTIVITY

Task 37. Read the following text and give the written translation using
your dictionary and paying attention to Active and Passive Constructions.
TEXT 1:

ADAPTIVE RADIO TECHNOLOGY
1. The constantly changing properties of the ionosphere, as well as
random noise and interference, cause disruptions in HF communications.

In the past, a skilled radio operator was required to establish
communications and to continually adjust operating parameters. Today,
this function is fully automatic. Harris RF Communications provides
adaptive radio systems, pioneered in the early '80s, that can react rapidly
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to changing propagating conditions and use feedback from Real Time
Channel Evaluation (RTCE) techniques to select frequencies, adjust data
rates, or change modulation schemes. Two of the many adaptive
processes are Automatic Link Establishment (ALE) and Link Quality
Analysis (LQA). Because of Harris’ previous experience with adaptive
radio technology, the company was asked to become a member of the
United States Military Standard Committee to develop the ALE standard.

2. ALE is a technique that permits HF radio stations to call and link on the
best HF channel automatically without operator assistance. Harris
pioneered the manufacture of adaptive communications equipment with
AUTOLINK. In addition, Harris is a leader in the development of
advanced ALE techniques that comply with MIL-STD-188-141A and FED-
STD-1045A.

3. Typically, ALE systems make use of recently measured radio channel
characteristics (LQA data) stored in a memory “matrix.” The system
works much like a telephone in that each radio in a network is assigned
an address (ID). When not in use, each radio receiver constantly scans
through its assigned frequencies, listening for calls addressed to it.

TO MOBILE3

BASEO1 j MOBILE
SE0 THIS IS BASEO1 ° 8

TO BASEO1

BASEO1 | Yo=Y MOBILE3

THIS IS MOBILE3

TO MOBILE3
| V—="Y7_

THIS IS BASEO1

BASEO1 MOBILE3

SYSTEMS LINKED

m ALE System Handshake

4. To reach a specific station, the caller simply enters an ID just like
dialing a phone number. The radio consults its LQA matrix and selects
the best available assigned frequency. It then sends out a brief message
containing the ID of the destination. When the receiving station “hears” its
address, it stops scanning and stays on that frequency. The two stations
automatically conduct a “handshake” to confirm that a link is established
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and they are ready to communicate (figure 9). The receiving station,
which was completely silent, will typically emit a ringing signal to alert the
receiving operator of an incoming call. At the conclusion of the call, one
of the stations “hangs up”, a disconnect signal is sent to the other station,
and they each return to the scanning mode.

5. An HF communications system has a number of channels assigned to
it. A system incorporating LQA capability selects the best channel. Here’s
how it works in an adaptive system.

6. At prescribed intervals, a station in a network will attempt to link on
each of its assigned frequencies and measure the signal quality on each
linked frequency. These quality scores are stored in a matrix. When a call
is initiated, the radio checks its “memory” to determine the best quality
frequency for the call to the desired station. It then attempts to link on that
frequency. If the link cannot be established, it will try again on the next
best frequency, and so on, until a link is established.

CHANNELS

ADDRESS

01 02 03 04 05
BASE04 60 33 12 81 23
MOBILE2 10 == 48 86 21
MOBILE3 - - 29 52 63
GBB122 21 00 00 45 -

m LQA Matrix for BASE 01

7. Figure 10 shows a simplified LQA matrix for station BASEO1. The
channel numbers represent programmed frequencies, and the numbers
in the matrix are the most recent channel-quality scores. Thus, if an
operator wanted to make a call from BASEO1 to MOBILE3, the radio
would attempt to call on channel 05, which has the highest LQA score.

8. When making multi-station calls, the radio selects the channel with the
best average score. Thus, for a multi-station call to all the addresses in
the matrix, channel 04 would be selected.
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9. Adaptive radio technology is further enhanced by the use of computer
controllers, which permit modem data rate selection based on channel
conditions, optimum antenna choice, automatic adjustment of transmitted
power level, automatic nulling and elimination of interfering signals, and
selection of modem modulation and coding schemes. The benefit is that
these adaptive schemes are largely automatic and improve
communications without operator intervention. Thus, the requirement for
an operator with high technical knowledge has been significantly
reduced.

Task 38. Read the text 2 and sum it up:

TEXT 2:
HF SYSTEMS AND APPLICATIONS

1. HF radio offers a unique combination of cost, effectiveness and
versatility for long-haul communications. In recent years, computer
technology and high-speed digital signal processing have enhanced the
performance and reliability of HF communications systems, resulting in
reduced operator involvement in establishing HF communications
circuits.

At the same time, new technology has dramatically reduced the size and
weight of HF radio equipment. Diverse capabilities, which formerly
required separate pieces of equipment, are now combined and
embedded into the radio transceiver itself.

2. Harris Corporation, RF Communications Division, designs,
manufactures, and installs turnkey radio communications systems for
worldwide government, military, and commercial markets. Here are
some examples of how these HF systems come together in a modern
communications network to meet complex communications needs.

3. Figure 11 shows a typical secure HF data transmission system, which
can be used whenever it is necessary to transfer data securely between
two points. The serial modem, which uses FEC coding, also provides
real-time channel equalization and data interleaving for protection against
fading, and automatic excision filters remove interference from up to four
sources. The transmit modem data rate adjusts to the terminal data rate
and is selected on the basis of an LQA (estimate of channel quality). The
amount of coding (redundancy) used in the FEC varies as a function of
the selected modem data rate. Thus, if poor channel quality is predicted,
a relatively low data rate and a more powerful FEC code will be
designated.
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4. A country-wide HF data communications system, which provides
economical, long-range communications, is shown in Figure 12.

SUBORDINATE STATION 1 SUBORDINATE STATION 12

\\7 \\7
N\ N\

HF BACKUP. HF BACKUP
& VHF 2 VHF
TRanscEIvERS| TRansCEIVERS|
PRARY DATA

TRANSCEIVER TERMINAL

L

RECEIVER AND DATA AND CONTROL
CONTROL SITE SIGNALS XMTRS

m Country-Wide HF Data Communications System

The HF data communications system links a fixed central
communications center and 12 subordinate stations located throughout
the country. The system incorporates an ALE capability that offers fully
automatic operation with unattended processing of incoming messages.
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Each subordinate station has additional HF and VHF radios that provide
voice and data communications to mobile stations in its vicinity. In the
data communications mode, an ARQ message protocol is used for error
detection and correction. The central station is a fixed installation with
separate transmit and receive control sites. Intersite communications and
control are via microwave or a landline link.

5. An HF radio link can extend the reach of a telephone network, as
shown in Figure 13. The system operates much like the cordless
telephone widely used in homes today, but covers hundreds of thousands
of miles using HF radio. The HF telephone system enables users to place
calls to and from mobile radio transceivers into the commercial switched
telephone network or private subscriber telephone lines.

TELEPHONE
-‘ﬁ‘- INTERFACE
PABX sl — IR
— (I
susscrigers | PAB 550 8ob --..‘,:!_,I!r
o=~ |swicn
=
OTHER

EXCHANGES

NON MOBILE
BASE STATION

m HF Telephone System

6. Calls from the field can be placed over HF, VHF, or UHF to anywhere
in the world through the base station telephone switch or exchange. To
initiate a call, the user enters a telephone number just as if the Remote
Access Unit (RAU) were a telephone set connected directly to the base
station telephone exchange.

7. At this point, the number dialed is transmitted through the RAU to the
Telephone Interface Unit (TIU). As the TIU dials the digits and the
telephone rings, call progress tones are heard by the mobile operator. In
order to contact anyone in the field, a telephone user dials a telephone
number (or the extension) to which the TIU is connected — from anywhere
in the world. The call is automatically answered by the TIU and the user
is connected directly with the field radio.
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Il. ELEMENTS OF RADIO SYSTEMS

CLASS ACTIVITY

ACTIVITY 1

Text 2.1: NOISE AND INTERFERENCE

Grammar: WAYS OF EXPPRESSING SUBJECT

Task 39. Study the ways of expressing subject in the English Sentence.

Translate the sentences.

WAYS OF EXPRESSING
SUBJECT
(PARTS OF SPEECH)

EXAMPLE

1. A noun (in the common
case)

Receiver noise comes from both

sources.

2. A Gerund, a gerundial
phrase or construction.

Combating noise and interference
includes boosting the effective radiated
power and providing a means for
optimizing up.

3. A substantivised adjective
or participle.

The wireless is disabled or not
associated.

4. An infinitive, infinitive
phrase or constructions.

To reduce collocation interference apply
carefully orienting antennas.

5. “It” as a subject of the
sentence.

It may be continuous (constant
transmitting) or look-through (transmit
and when signal to be jammed is
present).

Task 40. Find the subject in the English sentence. Pay attention to the
ways of expressing it in the Russian equivalent.
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1. External noise levels greatly
exceed internal receiver noise
over much of the HF band.

YPOBHU BHELLHMX LLIYMOB CUSIbHO
NpeBbILLAOT BHYTPEHHME LUYMbI
nprveMHuKa Ha bonbLuen YacTu
BY-gmnanasoHna.

2. Lighting is the main natural
source of noise

MonHus — 3To OCHOBHOM
(MPUPOAHBIN) UCTOYHUK LLYMA.

3. It may be a deliberate attempt
on the part of an adversary to
disrupt an operator's ability to
communicate.

OTO MOXeT ObITb
npeayMbILLIEHHOW MOMbITKON
3M0yMbILLNIEHHUKA NoMeLlaTb
onepartopy BeCTU CBAA3b.

4. Grounding and shielding of the
radio equipment and filtering of AC
power input lines are techniques
used by engineers to suppress
EMI.

3asemneHune 1 akpaHMpoBaHue
paguoobopyaoBaHus u
dunbTpauma BXOAHbIX FMHUIA
nepeMeHHoro Toka — 3To
cnocobbl, ncnonb3yemble
WHXeHepamn Ans noJaBneHus
3MEeKTPOMAarHUTHbIX NOMEX.

5. It is uniformly distributed over
the HF spectrum, but does not
affect performance below 20 MHz.

OH paBHOMEpHO
pacnpocTtpaHseTcs no BY-
CNEKTPY, HO HMKAaK He BNUSIET Ha
Npou3BOANTENBHOCTb Huke 20
My,

Task 41. Study the sentences where the following words and word
combinations are used.

1. Receiver noise and interference — wym u uHmepgpeperHuusi npuemHuka
Receiver noise and interference come from both external and internal
sources.

2. Signal-to-noise ratio (SNR) — omHoweHue cueHan/ wym

Signal quality is indicated by signal-to-noise ratio (SNR), measured in
decibels (dB).

3. Boosting — nosbiweHue, ysenuueHue

Boosting the effective radiated power is in one of the techniques used by
engineers in combating noise and interference.
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4., Man-made noise — uHOycmpuanbHass MomMexa, UCKYCCMEEHHO
C030aHHbIU WyM

Power lines, computer equipment, industrial and office machinery
produce man-made noise.

5. Grounding and shielding — sazemnerue u skpaHuposarue

Grounding and shielding of the radio equipment are important for EMI
suppression.

Task 42. Match up the words with the definitions.

noise \ jam

interference \ earth fault

boosting \ to choose

grounding \ cancellation

shielding \ artificial; industrial

to select \ scaling up; increase, raise
suppression \ shading; caging
man-made A static at radio wavelengths

Task 43. Skim the text from Task 44 and find key sentences in each
paragraph.

Task 44. Read the following text carefully and try to understand the
content of the text.

TEXT 2.1:
NOISE AND INTERFERENCE

1. Receiver noise and interference come from both external and internal
sources. External noise levels greatly exceed internal receiver noise over
much of the HF band. Signal quality is indicated by signal-to-noise ratio
(SNR), measured in decibels (dB). The higher the SNR, the better the
signal quality. Interference may be inadvertent, as in the case of the
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pilot’s call to the tower. Or, it may be a deliberate attempt on the part of
an adversary to disrupt an operator’s ability to communicate.

2. Engineers use various techniques to combat noise and interference,
including: (1) boosting the effective radiated power, (2) providing a means
for optimizing operating frequency, (3) choosing a suitable modulation
scheme, (4) selecting the appropriate antenna system, and (5) designing
receivers that reject interfering signals. Let’s look at some of the more
common causes of noise and interference.

3. Lightning is the main atmospheric (natural) source of noise.
Atmospheric noise is the highest during the summer and greatest at
night, especially in the 1- to 5-MHz range. Average values of atmospheric
noise, as functions of time of day and season, have been determined for
locations around the world, and are used in predicting HF radio system
performance. Another natural noise source is galactic or cosmic noise,
generated in space. It is uniformly distributed over the HF spectrum, but
does not affect performance below 20 MHz.

4. Power lines, computer equipment, and industrial and office machinery
produce man-made noise, which can reach a receiver through radiation
or by conduction through power cables. This type of man-made noise is
called electromagnetic interference (EMI) and it is the highest in urban
areas. Grounding and shielding of the radio equipment and filtering of AC
power input lines are techniques used by engineers to suppress EMI.

5. At any given time, thousands of HF transmitters compete for space on
the radio spectrum in a relatively narrow range of frequencies, causing
interference with one another. Interference is most severe at night in the
lower bands at frequencies close to the MUF. The HF radio spectrum is
especially congested in Europe due to the density of the population.

6. A major source of unintentional interference is the collocation of
transmitters, receivers, and antennas. It's a problem on ships, for
instance, where space limitations dictate that several radio systems be
located together. For more than 30 years, Harris RF Communications has
designed and implemented high-quality integrated shipboard
communications systems that eliminate problems caused by collocation.
Ways to reduce collocation interference include carefully orienting
antennas, using receivers that won’'t overload on strong, undesired
signals, and using transmitters that are designed to minimize
intermodulation.

7. Deliberate interference, or jamming, results from transmitting on
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operating frequencies with the intent to disrupt communications. Jamming
can be directed at a single channel or be wide band. It may be
continuous (constant transmitting) or look-through (transmitting only when
the signal to be jammed is present). Modern military radio systems use
spread-spectrum techniques to overcome jamming and reduce the
probability of detection or interception. Spread-spectrum techniques are
techniques in which the modulated information is transmitted in a
bandwidth considerably greater than the frequency content of the original
information. Signals from a transmitter reach the receiver via multiple
paths (figure 14). This causes fading, a variation in average signal level
because these signals may add or subtract from each other in a random
way.
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Task 45. Fill in the gaps with the correct variants:

1. Receiver ............ and interference come from both external and
internal sources.

a) signal b) noise ¢) grounding

2. External noise ............ greatly exceed internal receiver noise over
much of the HF band.

a) receiver b) level  c) sources

3. Lighting in the main ...... of noise.

a) interference b) source c) level
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4. Power lines, computer equipment industrial and office machinery
produce ........ noise.

a) natural b) artificial c¢) man made

5. Grounding and ............ of the radio equipment and filtering of AC
power input lines are techniques used by engineers to suppress EMI.

a) each b) shielding ¢) collocation
Task 46. Match up given titles to each paragraph of the TEXT 2.1:

. Quality of a signal.

. Various techniques to combat noise and interference.

. Atmospheric noise.

. Electromagnetic interference.

. Collocation of transmitters.

. Space noise.

. Spread-spectrum techniques used to overcome jamming.

aAbhwN -

6
7
Task 47. Organizing your thoughts.

1. Where do receiver noise and interference come from?

2. What is a signal-to-noise ratio (SNR)?

3. What techniques do engineers provide to combat noise and
interference?

4. When is the atmospheric noise highest?

5. How is man-made noise produced?

6. What do you know about unintentional interference?

7. What is a major source of unintentional interference?

8. What are the ways to reduce collocation interference?

9. What are the spread-spectrum techniques aimed at?

10. Why do radio engineers use spread-spectrum techniques in modern
military radio systems?

Task 48. Sum up the TEXT 2.1 using the following plan:
1. External noise level.
2. Natural noise.

3. Interference and its problems.
4. Collocation problems.
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ACTIVITY 2

Text 2.2: ELEMENTS OF RADIO SYSTEMS

Grammar: COMPOSITION OF NOUNS

Task 49. Form nouns of the following verbs:

a)| verb + er, ier — noun

to transmit — transmitter
to amplify —

to transceive —

to ractify —

to transform —

to receive —

to control —

b) | verb + tion — noun

to communicate — communication
to demodulate —
to absorb —

c) |verb + ment — noun

to develop — development
to equip —

Task 50. Find nouns in the following English sentences. Pay attention to

how they are formed.

1. The primary components in the HF radio systems fall into the groups:

transmitters, receivers and antennas.

2. The resulting signal is converted to the frequency that is to be

transmitted.

3. This process reduces interference with adjacent communications

channels.

4. Receivers select a desired signal, amplify it to a suitable level.
5. At present lots of functions are performed digitally.
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6. The filtered signal is converted to another frequency for further
processing.
Task 51. Skim the following text and try to understand the subject-matter
of the text.

TEXT 2.2:

ELEMENTS OF RADIO SYSTEMS

1. Now that you have an overview of how radio waves propagate, let's
take a look at how they are generated. The primary components in an HF
radio system fall into three groups: transmitters, receivers, and antennas.
In many modern radio sets, the transmitter and receiver are contained in
a single unit called a transceiver. In large, fixed systems, transmitting
stations and receiving stations are customarily positioned at separate
locations, often controlled from a remote third site.

2. Although transmitters may vary widely in their configuration, they all
consist of an exciter and power amplifier. A simplified diagram of a typical
HF transmitter is shown in Figure 15.

MODULATED
RF SIGNAL

MODULATING

SIGNAL FREQUENCY

POWER
" MODULATOR > o ,NSLATORS ampLFier [

RF OUTPUT
TO ANTENNA

I

AUDIO
PROCESSOR

CARRIER
GENERATOR
FREQUENCY

SYNTHESIZER

EXCITER

m Simplified Diagram of an HF Transmitter

3. The exciter synthesizes a carrier, which has one of its properties —
amplitude, frequency, or phase — modified (modulated) by a lower
frequency signal derived from a source of information such as a
microphone. The resulting signal is converted to the frequency that is to
be transmitted. The power amplifier boosts the output power of the signal
to the desired wattage for transmission before sending it through a cable
to the transmitting antenna.

4. The transmitter may also contain filters that are used to "clean up” its
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output. A bandpass filter removes noise, spurious signals, and harmonics
generated in the exciter, or output frequency harmonics coming from the
power amplifier. This process reduces interference with adjacent
communications channels.

5. All modem HF receiving systems include an RF input filter/ amplifier, a
series of frequency converters and intermediate frequency (IF) amplifiers,
a demodulator, and a local oscillator frequency synthesizer (see figure
16). To function, the receiver selects a desired signal, amplifies it to a
suitable level, and recovers the information through the process of
demodulation, in which the original modulating signal is recovered from a
modulating carrier. With contemporary radio equipment, many of these
functions are performed digitally.
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m Simplified Diagram of an HF Receiver

6. In order to filter out noise and undesired signals, the RF input stage
sometimes incorporates a tunable preselector (a bandpass filter). The
filtered signal is then amplified and converted to another frequency for
further processing.

7. But the filtering process does not end here. Typically, the received
signal is filtered and amplified again at several different intermediate
frequencies. The amplification provided in these stages is a variable that
depends on the strength of the received signal.

8. In order to output voice or data, for example, the demodulator
produces an audio-frequency (base-band) signal that interfaces with
additional equipment. Also, because the strength of the input signal may
not be constant, the demodulator stage produces a voltage proportional
to the level of the RF input signal. To compensate for changes in the

46



signal, the voltage is fed back to the RF and IF amplifiers for automatic
gain control (AGC), to maintain a constant input to the demodulator.
Task 52. Comprehension check:

1. What are the primary components in HF radio systems?
2. What does a transmitter consist of?

3. Does the power amplifier boost the output power of the signal to the
desired wattage for transmission?

4. What is a resulting signal?

5. What are the transmitter filters used for?

6. To function, the receiver selects a desired signal, amplifies it to a
suitable level, and recovers the information through the process of
demodulation, doesn't it?

7. What is a tunable preselector used for?

8. Which function does a demodulator perform?

Task 53. Match up the words with the definition:

to transmit \ Free transmission range

exciter \ to get; to pick up a signal

amplifier \ to transduce

bandpass \ telecommunication provider

to receive \ a device of increasing activity; feed element
to convert \ a device for increasing strength

carrier A to transfer signals from one place to another
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ACTIVITY 3

Text 2.3: ANTENNA CHARACTERISTICS AND
PARAMETERS

Grammar: MODAL VERBS

Task 54. Study the meaning of English modal verbs in sentences.

Modal verbs EXAMPLE

Can/may Some antennas can provide a 50-ohm load to
(moub, the transmitter. Maximum power may be
BO3MOXHO transferred from the transmitter.
yaacTcs)
Must Radio users must understand the radiation
(RomKeH, pattern of an antenna.
0643aH)
Should For ground ware propagation, the

ou transmitting and receiving antennas should
(ormkeH, have the same polarization for best results.
cnegyer)

Task 55. Find sentences with modal verbs in the English Sentences. Pay
attention to their Russian equivalent.

1. The basic challenge in radio OcHoBHol NpobnemMol pagnocesaan

communications is to get the most
power possible, that you may need
to transmit signals.

ABNAETCA NONy4YnTb HanbonbLLYyto
MOLLLHOCTb, KOTOPasi BO3MOXXHO BaM
notpebyeTcs Ans nepeaydn cUrHarnos.

2. Antennas can be connected
directly to the transmitter.

AHTEHHbI MOTyT BbITb NOACOEANHEHDI
HenocpeCTBEHHO K NepeaaTynky.

3. Radio users must understand
the radiation pattern of an
antenna for optimal original
transmission.

Papnononb3oBaTenu OOMmkKHbI
noHumaTb Agnarpammy
HanpaBfeHHOCTUN U3Ny4YeHUs
aHTeHHbl Ansa onTuManbHon
nepegayu curHana.

4. Polarization of the antenna
need not be the same.

Monsipusaunst aHTEHH He JOIMKHa
ObITb OQMHAKOBOW.
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Task 56. Skim the following text and understand its subject- matter:

TEXT 2.3:
ANTENNA CHARACTERISTICS AND PARAMETERS

1. Some of the most commonly used terms to describe antennas are
impedance, gain, radiation pattern, take-off angle, and polarization.

2. Every antenna has an input impedance, which represents the load to
be applied to the transmitter. This impedance depends upon many
factors, such as antenna design, frequency of operation, and location of
the antenna with respect to surrounding objects.

3. The basic challenge in radio communications is finding ways to get the
most power possible, where and when you need it, to generate and
transmit signals. Most transmitters are designed to provide maximum
output power and efficiency into a 50-ohm load. (OHM is a unit of
measurement of resistance. Its symbol is Q) Some antennas, such as log
periodic antennas, can provide a 50-ohm load to the transmitter over a
wide range of frequencies. These antennas can generally be connected
directly to the transmitter. Other antennas, such as dipoles, whips, and
long-wire antennas, have impedances that vary widely with frequency
and the surrounding environment. In these cases, an antenna tuner Ohm
coupler is used. This device is inserted between the transmitter and
antenna to modify the characteristics of the load presented to the
transmitter so that maximum power may be transferred from the
transmitter to the antenna.

4. The gain of an antenna is a measure of its directivity — its ability to
focus the energy it radiates in a particular direction. The gain may be
determined by comparing the level of signal received from it against the
level that would be received from an isotropic antenna, which radiates
equally in all directions. Gain can be expressed in dB; the higher this
number, the greater the directivity of the antenna. Transmitting antenna
gain directly affects transmitter power requirements. If, for example, an
omnidirectional antenna was replaced by a directional antenna with a
gain of 10 dB, a 100-watt transmitter would produce the same effective
radiated power as a 1-kW transmitter and omnidirectional antenna.

5. In addition to gain, radio users must understand the radiation pattern
of an antenna for optimal signal transmission. Radiation pattern is
determined by an antenna’s design and is strongly influenced by its
location with respect to the ground. It may also be affected by its
proximity to nearby objects such as buildings and trees. In most
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antennas, the pattern is not uniform, but is characterized by lobes (areas
of strong radiation) and nulls (areas of weak radiation).

These patterns are generally represented graphically in terms of plots in
the vertical and horizontal planes (figure 17), which show antenna gain as
a function of elevation angle (vertical pattern) and azimuth angle
(horizontal plot). The radiation patterns are frequency dependent, so plots
at different frequencies are required to fully characterize the radiation
pattern of an antenna.

NOTE: Example shown is for
an antenna pointing
toward the east.

(NORTH)
90°

- 1800@ ;

270°
(SOUTH)

AZIMUTH PATTERN ELEVATION PATTERN

LTI e Antenna Radiation Patterns

6. In determining communications range, it is important to factor in the
take-off angle, which is the angle between the main lobe of an antenna
pattern and the horizontal plane of the transmitting antenna. Low take-off
angles are generally used for long-haul communications; high take-off
angles are used for shorter-range communications.

7. For ground wave propagation, the transmitting and receiving antennas
should have the same polarization for best results. For sky wave
propagation, the polarization of the antennas need not be the same,
since the polarization of the signal will change during ionospheric
refraction.

Task 57. Study the following sentences. Cover one part and translate
from Russian into English, from English into Russian. Check up:
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1. Some of the most commonly
used terms to describe antennas
are impedance, gain, radiation
pattern, take-off angle, and
polarization.

HekoTopble 13 4yacTo
NCNonb3yeMblX TEPMUHOB
ONUCaHNSA aHTEHH — 3TO
uMneaaHc, KoaguumeHT
ycuneHus, gauarpamma
N3ny4yeHus, yron nomex un
nonspusaums.

2. Most transmitters are
designed to provide maximum
output power and efficiency
into a 50-Ohm load.

BonblUMHCTBO NepefaTynkoB
CKOHCTPYMPOBaHbI Tak, YTOObI
obecneunTb MakCMMarnbHYyH0
MOLLHOCTb U 3h(PEKTUBHOCTb
npu Harpy3ke 50 Om.

3. The gain of antenna is a
measure of its directivity.

YcuneHue aHTeHHbl — 3TO mMepa
€€ HanpaBJ1eHHOCTW.

4. In determining
communications range, it is
important to factor in the take-
off angle, which is the angle
between the main lobe of an
antenna pattern and the
horizontal plane of the
transmitting antenna.

Mpu onpegenexHun guanasoHa
CBA3U BaXXHO NMpUHMMaTb BO
BHMMaHMe yros nomex, KoTopblIn
ABMNAETCA YoM Mexay rmaBHbIM
nenecTtkoMm anarpamMmmbl
HanpaBneHHOCTN aHTEHHbI U
rOPM30OHTaNbHOWN NOCKOCTbIO
nepenaroLen aHTEeHHbI.

Task 58. Answer the following questions:

1. What are the most commonly used terms to describe antennas?

2. What does the impedance depend upon?

3. What is a unit of measurement of resistance?

4. What is the main challenge in radio communications?

5. Directivity is an ability to focus the energy the antenna radiates in a

particular direction, isn't it?

6. What do you know about the gain of antenna?

7. Is a radiation pattern of an antenna characterized by lobes and nulls?
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8. Are lobes areas of weak or strong radiation?

9. Why should transmitting and receiving antennas have the same
polarization for best results?

Task 59. Match up the words with their definitions.

gain Pl emission of energy

A property of volume;

impedance .
P effective power

a property of waves that describes the
radiation direction of electromagnetic field or various
oscillations

opposition in an electrical circuit to the blow

output power of an alternating current

the amount of increase in signal power or
polarization voltage or current expressed as the ratio of
output to input

Task 60. Which of the following do you think is true (T) or false (F)?

1. Some of the most commonly used terms to describe antennas are
impedance, gain, radiation pattern, take-off angle and polarization.

2. The impedance depends upon take-off angle.
3. All antennas are connected directly to transmitters.
4. The gain of the antenna is a measure of load.

5. Transmitting antenna gain directly affects transmitter power
requirements.

6. Radiation pattern is not determined by antennas design.
7. Take-off angle is the angle between the main lobe of antenna pattern

and the horizontal plane of the transmitting antenna.
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ACTIVITY 4

Text 2.4: TYPES OF ANTENNAS

Grammar: ARTICLES

Task 61. Study the types of articles.

The types of articles EXAMPLE

a, an

. o . There is a countless variety of antennas
The indefinite article used in HF communications. An inverted
vee produces a communication of
horizontal and vertical radiation.

the

One of the most versatile types of HF
The definite article antenna is the half-wave dipole. The
radiation pattern can change dramatically
as a function of its distance above the
ground.

Task 62. Fill in the proper articles.
1. Thereis __ great variety of antennas used in mobile phones.
2. __ typical vertical whip radiation pattern is shown in __figure.

3. __ reflector consists of ___ second vertical whip. ___Reflector can
add directivity to ___ radiation pattern of_ whip.

4. In__ figure you can see___center-fed horizontal dipole antenna.
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Task 63. Read the following text and translate using a dictionary:
TEXT 2.4:
TYPES OF ANTENNAS

1. There is a countless variety of antennas used in HF communication.
We'll focus here on just some of the more common types.

2. The vertical whip antenna is usually adequate for ground wave
circuits, since it is omnidirectional, has low take-off angles, and is
vertically polarized. A typical vertical whip radiation pattern is shown in
figure 18. A reflector, consisting of a second vertical whip, can add
directivity to the radiation pattern of a whip.

TAKE-OFF ANGLE

ML Vertical Whip Radiation Pattern

3. One of the most versatile types of HF antenna is the half-wave dipole,
which is basically a length of wire equal to one-half the transmitting
wavelength.

The dipole can be oriented to provide either horizontal or vertical (center-
fed) polarization. Figure 19 shows a center-fed horizontal dipole
antenna.

The radiation pattern can change dramatically as a function of its
distance above the ground. Figure 20 shows the vertical radiation pattern
of a horizontal dipole for several values of its height (in terms of
transmitting wavelength) above the ground.
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G\

TO TRANSMITTER

m Center-Fed Horizontal Dipole Antenna

4. A vertical dipole can often be used effectively on ships or vehicles. An
inverted vee (sometimes called a “drooping dipole”) produces a
combination of horizontal and vertical radiation with omnidirectional
coverage. See figure 21.
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5. Directional antennas range from simple single-wire configurations like
the inverted vee to elaborate multi-wire arrays, including horizontal and
vertical log periodic systems (see figure 22). Directional antennas are
often used in point-to-point links. In systems requiring point-to- point
communications to widely dispersed stations, rotatable directional
antennas maybe used.

6. Sky wave communications between relatively closely spaced stations
may require antennas specially designed for this purpose. These near
vertical incidence sky wave (NVIS) antennas have a very high take-off
angle, radiating RF energy nearly straight up. The radio waves refract
downward to the earth in a circular pattern. NVIS antennas provide
omnidirectional coverage out to about 600 km.

m Horizontal Log Periodic Antenna

Task 64. Comprehension check:

1. How many antennas are there?

2. What is the vertical whip type of antenna?

3. Which of the most versatile types of HF antennas do you know?
4. Where can a vertical dipole be used?
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5. What do you know about directional antennas?

6. Are the directional antennas often used in point-to-point links?

7. Which functions do sky wave communications perform?

8. The radio waves refract downward to the earth in a circular pattern,

don't they?

Task 65. Study the sentences and practise in the translation with your

partner.

1. The vertical whip antenna is
usually adequate for ground
wave circuits since it is
omnidirectional.

BepTukanbHas WTblpeBasi aHTeHHa
006bIYHO MOAXOAMT ANS BapuaHTa C
Ha3eMHbIMW BONHAMW, T.K. OHa
BCeHanpaBreHHas.

2. The dipole can be oriented to
provide either horizontal or
vertical (centre-fed) polarization.

OunnonbHas aHTEHHa MOXET ObITb
OopveHTUpoBaHa Anst obecneyeHus
nnbo ropusoHTanbHon, NMnbo
BEpPTMKANbHOM (MO LUEHTPY)
nonspusaumm.

3. The radiation pattern can
change dramatically as a
function of its distance about the
ground.

[unarpamma HanpaBneHHoro
N3NYYEHNS MOXET CUITbHO
M3MEHSATLCS B 3aBUCUMOCTN OT
paccTosiHMS 0O 3eMNun.

4. An inverted vee (sometimes
called a "drooping dipole")
produces a combination of
horizontal and vertical radiation
with omnidirectional coverage.

AHTeHHa "nepeBepHyTasa V" (nHoraga
HasblBaemas "nagatowias
amnonbHas aHTeHHa") npom3BoauT
KOMOMHaLMIO FOPU30OHTarNbHOro 1
BEPTUKANbHOro U3nyyeHus,
OencTBytoLLero no Bcem
HanpasreHuaM.

5. Directional antennas range
from simple single wire
configurations like the inverted
vee.

HanpaBneHHble aHTEHHBI
npeacTaBnsaoT cobon NPoCcTblie O4HO
NpPoBOAHbIE KOHAUIypaLmnm, Kak
"nepesepHyTasn V".

6. Sky waves communications
between relatively closely
spaced stations may require
antennas specially designed for
this purpose.

[nsa cBsi3W Ha OTpa)KeHHOW BOSHE
MeXAy OTHOCUTENBHO BrU3KUMK
CTaHUMAMKU MOTYT NoTpeGoBaTbes
aHTEHHbI, cneunansHo
pa3paboTaHHble Ans 3TON uenu.
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Task 66. Fill in the gaps with proper words:

1. The vertical ......... antenna is usually ......... for ground wave.........
2. A typical ......... whip radiation ......... is shown in figure 18.

3. The radiation ......... can change dramatically as a function of its
distance above the ground.

4. A vertical ......... can be used effectively on ships or.........

5. Directional antennas ......... single wire ......... like the inverted vee.
6. Sky wave ......... between relatively closely ......... may require
antennas specially ......... for this purpose.

Task 67. Sum up the text using the following plan:

1. Antennas used in HF communication.
2. Vertical whip antenna and its functions.
3. Operations of half-wave dipole.

4. Directional antennas.

5. Sky wave communications.

ACTIVITY 5: VOCABULARY WORK AND DISCUSSION

Task 68. Explain the following words and word combinations:

Noise, interference, bandpass, carrier, to transmit, to provide, to
select, to interfere.

Task 69. Translate the following sentences into Russian.

1. External noise levels greatly exceed internal receiver noise over much
of the HF band.

2. Receiver noise and interference come from both external and internal
sources.

3. A bandpass filter removes noise.
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4. The resulting signal is converted to the frequency that is to be
transmitted.

5. To function, the receiver selects a desired signal.

6. The amplification provided in these stages is variable and depends on
the receiver signal.

Task 70. For the words given in A column find the Russian equivalent in
B column.

A B
exciter BbIGUpaThb
amplifier BO3byauTens
carrier ___r BMeLUMBaTLCA
to interfere noroca npomnyckaHus
to select obecneynBatb
noise ycunuTenb
to provide HocuTenb
bandpass Lym

Task 71. Define the meanings of the given words using English-English
dictionary. The first example is given to you.

Pattern:

To transmit — to transfer from one place or person to another.

To amplify, to function, sky wave communication, to encode a message

Task 72. Here are some words you may find difficult in the following
sentences which have several meanings. Decide which meaning is the
correct one in the given sentences.

T, is a man made source of the noise.
1) lighting
2) automobile traffic
3) bird singing
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2. Power lines, computer equipment, industrial and office machinery
produce industrial............

1) results

2) noise

3) level

3. The resulting signal is........... to the frequency that is to be transmitted.
1) transferred
2) converted
3) selected

4. Antennas can be ............ directly to the transmitter.
1) joined
2) connected
3) applied

5. Most transmitters are designed ............ maximum output power.

1) to receive
2) to select
3) to provide

Task 73. Try to find the meaning of each of the following acronyms using
a glossary.
Example:

SNR - Signal-to-Noise Ratio

dB, FM, NVIS, LPD, AVS, SKMM, RF, EMI.

Task 74. Choose the best variant to complete each sentence using
acronyms:

Pattern:
Signal quality is indicated by (SNR, HF, dB). Signal quality is indicated by
signal-to-noise ratio (SNR, HF, dB).

See keys at the end of the Activity V.

1. Signal-to-noise ratio is measured in (MHz, dB, Ohm).

2. A man-made noise in called (FM, HF, EMI)

3. All modem high frequency receiving systems include (RF, IF, EM).

4. (NVIS, LPD, AVS) antennas have a very high take-off angle, radiating
radio frequency energy nearly straight up.
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DISCUSSION

In groups of four discuss the following problems. Share your answers
with the whole group.

1) Analyze figure 14 and explain the techniques used by engineers in
combination noise and interference.

2) What is signal-to-noise ratio? Define the problem.
3) Analyze the main elements of a radio system.
4) Recommend your ways of designing some new types of antennas.

Keys: 1. SNR; 2.dB; 3.EMI; 4.RF;5.NVIS

OUTCLASS ACTIVITY

Task 75. Read the text and give the written translation using your
dictionary and paying attention to Gerundial Constructions and the
Gerund.

TEXT 1:
SECURING COMMUNICATIONS

1. COMSEC uses scrambling or cryptographic techniques in order to
make information unintelligible to people who do not have a need to know
or who should not know. We’'ll differentiate here between cryptographic or
ciphering techniques applied to digital signals and scrambling techniques
applied to analog signals.

2. Cryptography is the process of encrypting (translating) information into
an apparently random message at the transmitter and then deciphering
the random message by decryption at the receiver.

3. Historically, sensitive information has been protected through the use
of codes. The sender would manually encode the messages before
transmission and the recipient would manually decode the messages
upon receipt. Today’s electronic technologies allow the coding/decoding
process to occur automatically.

4. The process involves using a mathematical algorithm, coupled with a
key, to translate information from the clear to the encrypted state. If
sensitive information is transmitted without the protection of cryptography
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and the information is intercepted, it would require little effort or resources
to understand the transmittal. The US Government has established
standards for the degree of protection required for different levels of
classified and sensitive information.

5. In voice communications systems that do not require extremely high
security, you can protect against casual eavesdropping by scrambling.
Scrambling, as an analog COMSEC technique, involves separating the
voice signal into a number of audio sub-bands, shifting each sub-band to
a different audio frequency range, and combining the resulting sub-bands
into a composite audio output that modulates the transmitter. A random
pattern controls the frequency shifting. The technique of scrambling the
pattern is similar to sending a message with a decoder ring, like the ones
sometimes found in children’s cereal boxes. You can, for example,
designate that the letter i be ciphered as g, a as n, and t as w, so that
when you receive the message “gnw”, you decode it as “cat’.
Descrambling occurs at the receiver by reversing the process. Harris’
Analog Voice Security (AVS) allows for easy entry into the
communications net because it does not require synchronization with
other stations.

6. In digital encryption the data, which may be digitized voice, is reduced
to a binary data stream. The cryptographic engine creates an extremely
long, non-repeating binary number stream based on a traffic encryption
key (DES). The data stream is added to the cryptographic stream,
creating the encrypted data, or cipher text. A binary stream created in this
fashion is inherently unpredictable; it also provides a very secure method
of protecting information. On the other hand, all analog signals are more
predictable and thus less secure.

7. The data encryption strength, which is the degree of difficulty in
determining the message content, is a function of the complexity of the
mathematical algorithm coupled with the key. The key is a variable that
changes the resynchronization of the mathematical algorithm. Protection
of the key is vital. Even if an unwanted organization gains access to the
encrypted information and has the algorithm, it is still impossible to
decrypt the information without the key. The US Government has
developed rigorous key management procedures to protect, distribute,
store, and dispose of keys.

8. In the past, keys were manually loaded into a cryptographic device by
using a paper tape, magnetic medium, or plug-in transfer device.
Creation and secure delivery of keys to each user were significant
problems in both logistics and record keeping.
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9. One type of key management system also used in the commercial
sector is public key cryptography. Under this standard, each user
generates two keys.

10. In a network using this public key system, two-way secure
communications are possible among all network users. This is called an
asymmetrical key system. The alternative is a symmetric key system, in
which the same key encrypts and decrypts data. Because both the
originator and all recipients must have the same 4 keys, this system
offers the highest levels of security.

Task 76. Read the text 2 and sum it up:
TEXT 2: TRANSEC

1. TRANSEC employs a number of techniques to prevent signal detection
or jamming of the transmission path. These techniques include hiding
the channel or making it a moving target.

2. Low Probability of Detection (LPD) systems transmit using very low
power or spread the signal over a broad bandwidth so that the natural
noise in the environment masks the signal.

3. A related strategy, known as Low Probability of Intercept (LPI),
involves transmitting signals in short bursts or over a wide bandwidth to
reduce on-the-air time.

4. The most commonly used TRANSEC technique is frequency hopping.
In this system, the transmitter frequency changes so rapidly that it is
difficult for anyone not authorized to listen in or to jam the signal. The
receiver is synchronized so that it hops from frequency to frequency in a
predetermined pattern in unison with the transmitter. Frequency hopping
scatters the intelligence over several hundred discrete frequencies. A
radio operator listening to one of these frequencies may hear a short
“pop” of static. A broadband receiver could perhaps capture all of these
little bursts; however, the task of picking these bursts out of the other
natural and man-made bits of noise would be daunting, requiring a team
of experts several hours just to reassemble a short conversation.
Jamming one channel would have minimal impact on the hopping
communicator. To effectively jam a frequency — hopping radio, most or all
of the frequencies that the hopping communicator uses would have to be
jammed, thus preventing the use of those frequencies as well. Harris’
AN/PRC-117, AN/PRC-138, and RF-5000 FALCON transceiver series of
products are highly rated for their frequency-hopping capabilities.
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5. Harris' RF Communications Secure Products Line is a preferred
supplier of information security for the US Government and the US
Department of Defense. It is a leader in the development and production
of US Government and exportable security products. The NSA-endorsed
WINDSTER Key Generator Module and SKMM (Standard Key
Management Module) line of products has full OTAR capabilities and
meets NSA’s rigorous Commercial COMSEC Endorsement Program
requirements.

6.Harriss COMSEC/TRANSEC Integrated Circuit (CTIC) and COMSEC/
TRANSEC Integrated Circuit/DS-101 Hybrid (CDH) provide system
embedders and US Government customers protection of highly classified
information using state-of-the-art TRANSEC/COMSEC techniques. The
company also provides a comprehensive line of secure products for the
export market.
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lll. RADIO COMMUNICATIONS PROCESSING FUNCTIONS
CLASS ACTIVITY

ACTIVITY 1

Text 3.1: RADIO COMMUNICATIONS PROCESSING FUNCTIONS

Grammar: THE INFINITIVE

Task 77. Study the functions of the Infinitive in the English sentences:

THE FUNCTIONS OF THE
INFINITIVE

EXAMPLE

Object

It is important to receive a signal at the
high frequency stage and process it
with numerical algorithms.

Purpose Clause

Innovative techniques such as sub-
sampling are used to process bandpass
signals of small to moderate bandwidth.

Task 78. Find the Infinitive in the following English sentences. Pay
attention how they are expressed in the Russian equivalent.

1. A new approach is now
becoming popular — one that
employs digital electronics to
implement most of the analog
signal processing functions of
the radio.

B HacToswee Bpems, Bce 6onbluee
pacnpocTpaHeHne nonyyaeT NHom
MOAXOA, CBSI3aHHbIN C
NCnonb3oBaHMEM LNGPOBLIX
3NEKTPOHHBIX YCTPOWCTB Anst
BbINOMHEHMS PYHKUMIN 06paboTkn
aHarnoroBoro curHana B
paavonpubopax.
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2. Itis no longer uncommon to
sample a received signal at the
intermediate frequency stage.

Bbibop npuHMMaemoro curHana Ha
CTafiun NPOMEXYTOYHON YaCTOThl
fonbLue He BOCMPUHUMAETCH Kak
He4To HeobbIYHOE.

3. The hardware currently
available to implement DSP
algorithms for all stages of the
radio system is still limited in
speed, accuracy and flexibility.

CyulecTBytoLee B HacTosiLLee
Bpemsi annapaTtHoe obecneveHue,
no3BornsioLee Ncnonb3oBaTb
anroputmbl 06paboTkM LMdPOBOro
CvrHana BO BCEX 3NleMeHTax pagmo
YCTPOWCTBA, BCe eLle obnagaet
HeoCTaTO4YHOM CKOPOCThIO,
TOYHOCTbLIO Y TMOKOCTbIO.

4. Innovative techniques such
as sub-sampling are used to

process bandpass signals of
small to moderate bandwidth.

YCOBEpPLLUEHCTBOBAHHbIE
TEeXHOMornn, Takme Kak
JononHuTenbHas NpoBepka,
ncnonb3yoTes gns obpaboTku
CVrHanoB, NPOXOAALLMX NO
JunanasoHy manown unu cpegHen
4acToThl.

Task 79. Study the sentences and memorize the given words and word
combinations. Translate the sentences without using a dictionary:

1. approach — nodxod, memod

to implement — eHedpsimb, ucnonb3oeame

A new approach is now becoming popular — one that employs digital

electronics to implement most of the analog signal processing functions

in the radio.

2. design — ycmpolicmeo, KOHCMPYKYUs

cost — cmoumocmb

This evolution in radio system design is driven by the ever increasing

speed and decreasing cost of microprocessors.

3. hardware — annapam+oe obecrievyeHue

intermediate — npomexxymouHsIl

A specialized digital signal processing hardware processes the signal

received at the intermediate frequency stage.
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4., conversion — npeobpasoeaHue
filtering — punbmposarue

The DSP hardware performs a variety of operations on the signal
including down conversion, demodulation and filtering.

5. framework — ocmos, kapkac, cmpykmypa
software — npozpammHoe obecrieyeHue

The mathematics of digital signal processing provides the framework for
the design of software radio algorithms.

6. accuracy — mo4YyHocms
flexibility — aubkocmb

The currently available hardware that implements DSP algorithms for all
stages of the radio system is still limited in speed, accuracy and flexibility.

7. device — ycmpoticmeo, npucriocobreHue
frequency — yacmoma

As digital electronic devices increased in speed, DSP was soon applied
to signal processing functions performed at high frequencies.

8. coherent — nocnedosamernbHbIl, KO2EPEHMHBIU (CUHGha3HbIL)
stage — cmadus, ¢paza, aman

Functions such as IF bandpass filtering, automatic gain control (AGC)
and coherent modulation and demodulation are typically required at this
stage.

9. innovate — HO8bIl, ycogepweHCM8o8aHHbIU
moderate — ocriabnsime, cms24ams

Innovative techniques are used to process bandpass signals of small to
moderate bandwidth in the absence of a sufficiently high speed
processing capability.

10. challenge — crioxxHas 3adaya, 8bi308, Npobrema
spectrum — criekmp

Military radio systems pose a notable challenge because of the wide
bandwidth characteristics of spread spectrum modulation.
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Task 80. Read the following text carefully and try to understand the
content of the text.
TEXT 3.1:

RADIO COMMUNICATIONS PROCESSING FUNCTIONS

1. Until recently radio transmitters and receivers were almost exclusively
implemented with analog electronic components. However, a new
approach is now becoming popular — one that employs digital electronics
to implement most of the analog signal processing functions in the radio.
This evolution in radio system design is driven by the every increasing
speed and decreasing cost of microprocessors and high performance
analog-to-digital (ADC) and digital-to-analog (DAC) converters. It is no
longer uncommon to sample a received signal at the intermediate
frequency (IF) stage and process the signal with numerical algorithms
using a specialized digital-signal processing (DSP) hardware. The DSP
hardware performs a variety of operations on the signal including down
conversion, demodulation, and filtering; all of which are inherently
continuous-time (i.e., analog) processes.

2. The mathematics of digital signal processing provides the framework
for the design of software radio algorithms, while modern high speed
digital electronic components make real time implementation of these
algorithms possible. However, the hardware currently available to
implement DSP algorithms for all stages of the radio system is still limited
in speed, accuracy and flexibility. Initially, digital signal processing was
used only for base-band waveform processing.

As digital electronic devices increased in speed, DSP was soon
applied to signal processing functions performed at higher frequencies —
e.g., the final IF stage in a radio receiver. Functions such as IF bandpass
filtering, automatic gain control (AGC), and coherent modulation and
demodulation are typically required at this stage.

In the absence of a sufficiently high speed processing capability,
innovative techniques such as sub-sampling are used to process
bandpass signals of small to moderate bandwidth. This has allowed the
boundary between analog and digital processing to be pushed as far up
the signal path towards the antenna as permitted by physical electronic
devices.

For most types of moderate data rate communications — on the order
of 100 kB/s or less — bandwidth is not a serious barrier to DSP
techniques. However, military radio systems pose a notable challenge
because of the wide bandwidth characteristics of spread spectrum
modulation.

68



Task 81. Fill in the gaps with the correct variants:

1.Anew............ is now becoming popular — one that employs
digital electronics to implement most of the analog signal processing
functions in the radio.

a) trend b) approach ¢) variant d) option

2. ltisnolonger....... to sample a received signal at the intermediate
frequency stage.

a) possible b) conventional c¢) admissible d) uncommon

3. The mathematics of digital signal processing provides the . . . ..
....... for the design of software radio algorithms.

a) system b) arrangement c) framework d) theory

4. Functions, such as IF bandpass filtering, automatic gain control and .
...... modulation and demodulation are typically required at this stage.

a) coherent  b) successive c) alternating d) simultaneous
5. In the absence of a sufficiently high speed processing capability

.o . techniques, such as sub-sampling are used to process
bandpass signals.

a)outdated b)special c)universal d)innovative

Task 82. Find key sentences in each paragraph and underline them.
Task 83. Match up the given titles to each paragraph of TEXT 3.1:

1. Today’s analog signal processing functions of the radio.

2. Implementation of digital algorithms for all stages of radio systems.
3. Innovative techniques used for processing band pass signals.

4. A challenge of military radio systems.
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Task 84. Match up the words with their definitions.

component a problem, difficult to cope with; difficulty
design \ a line along which something moves
variety a quality of being able to adapt to different

conditions and circumstances;

an ability of the spectrum regulatory framework
to facilitate and adapt

to moderate

a part/ unit/ element of a complete thing

challenge speed

flexibility the programming of a computer

absence a number or group of different things

rate the general arrangement of something; circuitry
path the state of being away from a place; lack of
software to inhibit

Task 85. Organizing your thoughts. Answer the following questions:

1. What kind of evolution is now taking place in radio systems?

2. What operations does the DSP hardware perform?

3. Which parameters is the DSP hardware limited in?

4. What operations are used at the final IF stage in a radio receiver?

5. What is used to process bandpass signals in the absence of a
sufficiently high speed processing capability?

6. What techniques are applied in the absence of a sufficiently high
speed processing capability?

7. Why do military radio systems pose a notable challenge?
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Task 86. Sum up the text using the following plan:

1. Operations of DSP hardware.

2. Operations required at the final IF stage in a radio receiver.

3. Techniques applied in the absence of a sufficiently high speed
processing capability.

4. Challenge of military radio systems.

ACTIVITY 2

Text 3.2: SOFTWARE RADIO

Grammar: THE GERUND

Task 87. Study the functions of the Gerund in the English sentences:

THE FUNCTION OF EXAMPLE
THE GERUND
Attribute The essential concept of software radio is that

most of the operations processing analog
signals transmitted with digital hardware.

Adverbial modifier The ability to adapt the radio to its environment
by changing filters, changing modulation
schemes, switching channels, using different
protocols and dynamically assigning channels
and capacity are features which are impractical
to deliver with hardware alone.

Object (direct and The motivation for implementing radios in
indirect)/ Adjunct software is that a highly flexible and

reconfigurable communication system can be
implemented for relatively low cost.

In the software radio receiver the approach
often used is to digitize an entire band and to
perform processing of IF, base-band, bit stream
and other functions completely in software.
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Task 88. Find the Gerund in the following English sentences. Pay
attention how it is expressed in the Russian equivalents.

1. Most of the analog signal BonbLlKnHCTBO onepauuii no
processing operations of the 06paboTke aHaNoOroBoro curHana
radio transmitter and receiver nepenaTynkoB U pagnMonpuemMHUKoB
are implemented with digital BbIMOSTHAOTCS LM POBOM

hardware using DSP techniques. | @nnNapaTypoi ¢ Mcnons3osaH1em
TexHonormn obpaboTku uncgposoro

CuUrHana.
2. The signal processing TpeboBaHus k obpaboTke curHana B
requirements for military and BOEHHbIX 1 KOMMEPYECKNX
commercial radio system easily | PaA1ocuCTEMaX 3akno4aloTCs B
exceed the processing speeds NpeBbILLEHNN CKOPOCTHN 06paboTKM
currently available in off-the- CyLlecTByOLWMX
shelf DSP microprocessors. Lnoc.
3. The ability to adapt the radio CnocobHocTb perynupoatb paboTy
to its environment by changing pagvo B COOTBETCTBUM C
filters, changing modulation OKpy>atoLLien ero cpefon nyTem
schemes and switching channels | 3aMeHbl (OUINLTPOB, U3MEHEHE CXeM
are features which are MOAynALMK 1 NepeknioHeHns
impractical to deliver with KaHanos — chyHKLWN, KOTOpbIe
hardware alone. HEBO3MOXHO BbIMOMHUTb, UCMOMb3Ys

nvwb annapaTHoe obecneyeHue.

Task 89. Skim the following text and try to understand the subject- matter
of the text.

TEXT 3.2:

SOFTWARE RADIO

1. The essential concept of software radio is that most of the analog
signal processing operations of the radio transmitter and receiver are
implemented with digital hardware using DSP techniques. The placement
of the receiver analog to digital converter (ADC) and the transmitter
digital to analog converter (DAC) as close to the antenna as possible are
distinguishing characteristics of the software radio.

In the software radio receiver, the approach often used is to digitize an
entire band and to perform IF processing, base-band, bit stream and
other functions completely in software. This approach requires the use of
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high speed analog to digital converters and high speed DSP
microprocessors. However, the signal processing requirements for
military and commercial radio systems employing high data rate signals
or spread spectrum modulation easily exceeds the processing speeds
currently available in off-the-shelf DSP microprocessors. In this case,
special purpose DSP hardware, application specific devices and field
programmable gate arrays can play an important role.

2. The motivation for implementing radios in software is that a highly
flexible and re-configurable communication system can be implemented
for relatively low cost. The ability to adapt the radio lo its environment by
changing filters, changing modulation schemes, switching channels,
using different protocols and dynamically assigning channels and
capacity are features which are impractical to deliver with hardware
alone. Since the behavior of the software radio can be changed so easily,
defining a particular architecture does not limit the radio to one specific
function. Instead, multiple radio systems can share a common front-end
analog radio tuner while having independent digital processing for each
individual radio channel.

Task 90. Comprehension check:

1. What are distinguishing characteristics of the software radio?
2. Which functions can be performed in the software radio receiver?
3. How can the radio be adapted to its environment?

Task 91. Match the words with their definitions:

essential x to be greater than

band storage/ memory size

to require configuration; model; topology; geometry
to exceed medium, media; software envelope

filter most important

capacity a range of frequencies

architecture to reshape; to tune in

to reconfigure to need

environment mode changer; convertrator; chopper
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ACTIVITY 3

Text 3.3: ADVANTAGES OF SPECIALIZED DIGITAL
HARDWARE

Grammar: THE WAYS OF EXPRESSING THE ATTRIBUTE

Task 92. Study the ways of expressing the Attribute in the English
sentences:

THE WAYS OF
EXPRESSING THE EXAMPLE
ATTRIBUTE

Adjective A conventional DSP micro-processor has
only a single multiply accumulate stage.

Noun ASIC technology offers the ability to
design a custom architecture that is
optimized for a particular application.

Noun Group Many ASSPs may not be available
instate of the art process technology.

Task 93. Skim the following text and try to understand the subject- matter
of the text:
TEXT 3.3:

ADVANTAGES OF SPECIALIZED DIGITAL HARDWARE

1. When digital signal processing at wide bandwidths is required the
radio designer turns to specialized hardware which can operate at much
higher throughputs than is possible with a DSP microprocessor. These
include application specific standard products (ASSP), application
specific integrated circuits (ASIC), and field programmable gate arrays
(FPGA).

2. Application Specific Standard Products (ASSP) such as FIR
filters, correlators, and FFT processors, permit certain popular DSP
algorithms or functions to be optimized in hardware at the cost of
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flexibility. Use of ASSPs can significantly increase the device count and
often presents special interface problems which can lead to further
complications. Furthermore, due to a narrow range of applicability, many
ASSPs may not be available in state of the art process technology.

3. When performance is a factor and product volume is high, many
designers turn to ASIC technology. ASIC technology offers the ability to
design a custom architecture that is optimized for a particular application.
For example a conventional DSP microprocessor has only a single-
multiply-accumulate (MAC) stage, so each filter tap must be executed
sequentially. An ASIC implementation of a DSP algorithm, on the other
hand, might have multiple parallel multiply- accumulate (MAC) stages.
When comparing the performance of the ASIC versus the DSP
microprocessor it becomes apparent that the DSP microprocessor offers
slow speed but maximum flexibility (due to programmability) while the
ASIC provides high speed with minimal flexibility. Between these two
extremes lies the field programmable gate array.

Task 94. Answer the following questions:

1. In which case does the radio designer turn to specialized hardware?
2. What applications of ASSP do you know?
3. How many stages does a conventional DSP microprocessor have?

4. Which conclusion can we make, comparing the performance of the
ASIC versus the DSP microprocessor?

Task 95. Say whether the following statements are true (T) or false (F):

1. When digital signal processing at wide bandwidths is required, the
radio designer turns to specialized hardware.

2. Application Specific Standard Product can eliminate all interface
problems.

3. A conventional DSP microprocessor has two stages.

4. The ASIC provides high speed with minimal flexibility.

5. When performance is a factor and product volume is high, many
designers don't turn to ASIC technology.

6. The DSP microprocessor offers high speed and max. flexibility.
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ACTIVITY 4

Text 3.4: MILITARY RADIO SIGNAL PROCESSING
REQUIREMENTS

Grammar: THE FUNCTION OF THE NOUN

Task 96. Study the function of the Noun in the English sentences:

THE FUNCTION OF THE

NOUN EXAMPLE
Subject Military communication systems often
require the use of spread spectrum
techniques.
Attribute Wide bandwidth signals are present at

the output stage of the transmitter and
the input stages of the receiver.

Nominal part of the Predicate Wide bandwidth signals are a
challenge for any type of digital signal
processing hardware.

Object High frequencies alone do not puta_
limitation on DSP processor capability.

Adjunct Bandpass signals can be sampled at
a rate no less than the bandwidth of
the signal.

Task 97. Skim the following text and try to understand the subject- matter
of the text:

TEXT 3.4:
MILITARY RADIO SIGNAL PROCESSING REQUIREMENTS
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1. Military communication systems often require the use of spread
spectrum techniques to provide an anti-jam (AJ) capability; or some
measure of covertness through the use of low probability of intercept
(LPI) waveforms. The result is that extremely wide bandwidth signals are
present at the output stage of the transmitter and the input stages of the
receiver.

2. We know from the Nyquist theorem and fundamental bandpass
sampling techniques that bandpass signals can be sampled at a rate no
less than the bandwidth of the signal; so high frequencies alone do not
put a limitation on DSP processor capability. However, wide bandwidth
signals are a challenge for any type of digital signal processing hardware,
and they are especially troublesome for conventional DSP
microprocessors. While conventional DSP microprocessors are optimized
for real-time data processing, they are nevertheless implemented using
the traditional von Neumann architecture — an inherently serial
architecture which uses a single multiplier and executes one instruction at
atime.

3. While providing the advantage of flexibility through programmability,
this architecture limits the speed with which signal samples can be
processed. Even modern DSP microprocessors operating at 40 million
instructions per second (MIPS) have a useful bandwidth limit of less than
500 kHz. This is especially troublesome for military communication
systems which employ Al and LPI waveforms having typical bandwidths
in excess of 10 MHz.

Task 98. Comprehension check:

1. Why do military communications systems require the use of spread
spectrum techniques?

2. What do we know from the Nyquist theorem and fundamental
bandpass sampling techniques?

3. How are conventional DSP microprocessors implemented?
4. What drawback does the traditional von Neumann architecture have?

5. Modern DSP microprocessors have a useful bandwidth limit of less
than 500 kHz, don't they?.
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Task 99. Memorize the given words and combinations and translate the
following sentences:

1. covertness — ckpbimHocme delicmeudl, 6ecluyMHOCMb

intercept — nepexeamsisams, npepsieams, nepexsam

Military communication systems often require the use of spread
spectrum techniques to provide an anti-jam capability; or same measure
of covertness through the use of low probability of intercept waveforms.

2. processing — o6pabomka
single — eduHcmeeHHbiIl, 00UHOYHBIL

While conventional DSP microprocessors are optimized for real-time
data processing, they are nevertheless implemented using the traditional
von Neumann architecture — an inherently serial architecture which uses
a single multiplier and executes one instruction at a time.

3. advantage — npeumywiecmso
to limit — oezparnuyueams

signal sample — umnynbcHbIl cugHan

While providing the advantage of flexibility through programmability,
this architecture limits the speed with which signal samples can be
processed.

4. to employ — ucronb308ams, MPUMEHSIMb
bandwidth — duanasoxn yacmom, nonoca yacmom

This is especially troublesome for military communication systems

which employ AJ and LPI waveforms having typical bandwidths in excess
of 10 MHz.

Task 100. Fill in the gaps with the correct variants:

1. Military communication systems often require the use of spread
spectrum techniques . . .. ... ... an anti-jam capability.

a) to eliminate  b) to recover ¢) to increase d) to provide
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2. Bandpass signals can be . . ... ... .. at a rate no less than the
bandwidth of the signal.

a) adjusted b) sent c) sample d) intercepted

3. Wide bandwidth signalsare . ......... for conventional DSP
MIiCroprocessors.

a) suitable b) typical c) imperceptible d) troublesome

4. The traditional von Neumann architecture usesa . . ... multiplier.

a) single b) compound c) simple  d) double

5. This architecture . . . . . . the speed with which signal samples can
be processed.

a) exceeds b) limits c) accelerates d) retards

Task 101. Sum up the text using the following plan:

1. The requirements for military communication systems.
2. The Nyquist theorem and wide bandwidth signal.
3. The traditional von Neumann architecture and its drawback.

4. Modern DSP microprocessors.

ACTIVITY 5: VOCABULARY WORK AND DISCUSSION

Task 102. Study the following words and word combinations:

1) hardware — annapamHoe obecnedeHue

2) to implement — gHedpsms, ucrons3oeams
3) framework — ocmos, kapkac, koprnyc

4) flexibility — 2u6kocms

5) requirement — mpebosaHue

6) processing — o6pa6omka
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7) architecture — modesnb, cmpykmypa

8) down conversion — roHwxarowee npeobpasosaHue

9) spread spectrum technique — memod nepedayu cuzHasos ¢
pacwWupeHHbIM CrEKMPOM

Task 103. Translate the following sentences into Russian:

1. The digital-signal processing hardware performs a variety of
operations on the signal including down conversion.

2. The hardware implements digital-signal processing algorithms for all
stages of the radio system.

3. Radio system is still limited in speed, accuracy and flexibility.

4. Military communication systems often require the use of spread
spectrum techniques to provide some measure of covertness.

5. Low probability of intercept (LPI) waveforms is employed in the military
communication systems.

6. The mathematics of digital signal processing provides the framework
for the design of software radio algorithms.

7. A signal architecture uses a single multiplier.

Task 104. Define the meanings of the following words using English-
English dictionary. The first example is given for you.

. challenge — a problem, difficult to cope with
. accuracy (n)

. framework (n)

. flexibility (n)

. to implement (v)

. coherent (adj)

. band (n)

NOoO O~ WN -

Task 105. For the words given in A column find the Russian equivalent in
B column.

B
hardware CKPbITHOCTb, 6ECLLIYMHOCTb
to implement NpOrpamMMHbIii Kapkac
flexibility \ €MHCTBEHHBI, OAMHOYHbIN
software nepexsaTbiBaTb, NpepbLIBaTh
processing N BHEAPSATb, UCNONb30BaTb
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framework annapatHoe obecneyeHne
covertness rMBKOCTb, ONEePaTUBHOCTL
single obpaboTka

to intercept nporpammHoe obecneyeHue

Task 106. Here are some words that you may find difficult to translate as
they have several meanings. Decide which meaning is the correct one in
the following sentences:

1. 1) operates
2) cores
3) implements

A new approach that employs digital electronics .... most of the
analog signal processing functions in radio.
2. 1) framework

2) flexibility

3) spectrum

The mathematics of digital signal processing provides ..... for the
design of software radio algorithms.

3. 1) hardware
2) software
3) device

It is no longer uncommon to sample a received signal at the
intermediate frequency stage and process the signal with numerical
algorithms using a specialized digital signal processing ...........

4, 1) frequency
2) coherency
3) accuracy

The hardware currently available to implement DSP algorithms for
all stages of the radio systems is still limited in speed, ........ and
flexibility.
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5. 1) inputting
2) processing

3) outputting
While  conventional  digital-signal  processing (DSP)
microprocessors are optimized for real-time data ........ they are

nevertheless implemented using the traditional von Neumann
architecture.

Task 107. Try to find the meaning of the given acronyms using a
glossary:

Example: DSP — Digital-Signal processing

ADC, DAC, AJC, IF, MAC, ASIC, ASSP, FIR, FPJA, ASSP.

Task 108. Choose the best variant to complete the following sentences
using acronyms:

Pattern:

The hardware currently available to implement (DSP, FIR, ASSP)
algorithms.

See keys at the end of the Activity V.
1. There exist (ADC, DSP) and (DAC, FIR) converters.
2. The (DSP, ADC, FIR) hardware performs a variety of operations.

3. The analog signal processing operations of the radio transmitter and
receiver are implemented with digital hardware using (DSP, FIR, ASIC)
techniques.

4. Microprocessors include (ASSP, FIR, FPJA) products.

5. A conventional microprocessor has a (MAC, DSP, ASIC)
stage.

DISCUSSION

In groups of four discuss the following problems. Share your answers
with the whole group.
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1. Discuss the changes that are now taking place in radio systems.
2. Comment upon military radio systems which pose a notable challenge.
3. Discuss the main functions and characteristics of the software radio.

4. Figure out advantages of specialized digital hardware.

Keys: 1. ADC, DAC; 2. DSP; 3. DSP; 4. ASSP; 5. MAC

OUTCLASS ACTIVITY

Task 109. Read the text and give the written translation using your
dictionary. Pay attention to the infinitival constructions and their forms.

TEXT 1:
MULTI-JUNCTION SEMICONDUCTOR DEVICES

1. Originally, devices that needed to amplify a signal (such as radios and
the first computers), used the vacuum-tube amplifier. This was the
original “triode”: a glass tube containing a heater filament, a heated
emitter plate (the cathode) that emits electrons, a collector plate (the
anode) that collects the electrons once they have accelerated through the
tube, and a metal grid in between. The name “triode” came from the fact
that the device had three active elements — the anode, the cathode, and
the grid. Small changes to the voltage of the grid cause large changes in
the electron current flowing to the collector plate. Remove the grid, and
the device becomes a vacuum-tube diode.

2. Vacuum-tube triodes work for many purposes, but were slow, bulky,
fragile, and consumed copious amounts of power. For years, researchers
around the globe tried to make a solid-state version of the device in an
attempt to enable the creation of smaller, faster, less power-hungry
electronics. The field-effect transistor was patented by the German
scientist Julius Lilienfeld in 1926, although he likely never got it to work.
Meanwhile, the German physicist Robert Pohl made a solid-state
amplifier in 1938 using salt as the semiconductor — it worked, but reacted
to signals too slowly to be of any use. Finally, three scientists (John
Bardeen, Walter Brattain, and William Shockley) working at Bell
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Laboratories discovered how to make the first workable solid-state
transistor on December 23, 1947.

3. Their first working device was a “point-contact transistor” — Shockley’s
team had modified a “cat’s whisker’-style diode by placing two fine metal
wires close together on the surface of a piece of N-type germanium. The
result could also be called a “triode”, because it has three terminals — the
two free ends of the diodes and their common junction. A voltage applied
to the junction controls a current flowing through the other two terminals.

4. Point-contact transistors, though, were essentially laboratory
curiosities — they were hard to make (performance depended on the
exact placement of the wires on the germanium), and none too reliable
(since they responded nearly as much to their surroundings as to their
input signals). Research continued.

5. A month after the birth of the point-contact transistor, Shockley realized
that Russell Ohl's P-type and N-type semiconductors in effect made it
possible to build a solid-state analog of the vacuum tube triode. The
solution was to sandwich a thin P-type semiconductor between two N-
type pieces, resulting in two P-N junctions (i.e., two diodes) face to face.
A current applied to the P-type layer could then control the current
between the two N-type regions. The resulting bipolar transistor proved
much more reliable than the point-contact transistor. In the bipolar
transistor (as in all modern transistors), the vital junctions between the N-
type and P-type layers are buried deep within the semiconductor crystal
where they cannot be affected by their surroundings.

6. There are two general types of transistors in use today: (1) the bipolar
transistor (often called the bipolar junction transistor, or BJT), and (2) the
field-effect transistor (FET). The bipolar transistor, composed of two
closely coupled P-N junctions, is bipolar in that both electrons and holes
are involved in the conduction process. It is readily able to deliver a
change in output voltage in response to a change in input current. This
type of transistor is widely used as an amplifier and is also a key
component in oscillators, high-speed integrated circuits, and switching
circuits.

7. In contrast to the bipolar transistor, the FET is a unipolar device, its
conducting process primarily involves only one kind of charge carrier. It
can be built either as a metal-oxide-semiconductor field-effect transistor
(MOSFJET) or as a junction field-effect transistor (JFET).
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Task 110. Sum up the text according to the plan:
1. The origin of the word “triode”.

2. The inventors of a transistor.

3. The bipolar transistor

4. The unipolar (field-effect) transistor
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IV. WIRELESS

ACTIVITY 1

Text 4.1: WIRELESS

Grammar: COMPOSITION OF ADJECTIVES

Task 111. Look through the table and learn the main ways of word

formation:

SUFFIXES AND

PREFIXES FOR MEANING EXAMPLE

FORMATION
(cywt. +) -al Hann4yne NpusHaka,
_ CBOWCTB U KayecTB, electrical —
(cyw. +) -ic BblPa)KEHHbIX OCHOBOW | 3NEKTPUYECKM
(cyw. +) -ical electronic —
ANEKTPOHHbIV

(cyw. +) -ous
(cyww. +) -ful visible — BuonmbIn

(rn. +) -able, -ible
(rn. +) -ant, -ent
(rn. +) -ive

(cyw. +) -ly
(cyw. +) -y

(rn. +) -ite -ary -ate -
ed
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-less OTCYTCTBME KaudecCTBa, | wireless-
npusHaka ©ecnpoBogHom

-like CXOACTBO atomlike-

aTOMOMOAO6GHbIN

un- oTpuuaTenbHoe Impossible-
3HayeHue HEBO3MOXHbIN

in-

im-

ir -

il —

non-

re- (+rn.) BHOBb MOXeT cpenaTtb|renewable-
TO, Ha 4YTO YyKa3blBaeT|BO30OHOBMAEMbIN
OCHOBa

Task 112. Derive opposites to the following adjectives, then, translate

them:

© XNk ON =

Regular -
Legal - ...
Reliable -
Effective -
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Task 113. Skim the following text and try to understand the subject-
matter of the text:
TEXT 4.1:

WIRELESS

1. The term "wireless" is normally used to refer to any type of electrical
or electronic operation which is accomplished without the use of a "hard
wired" connection. Wireless communication is the transfer of information
over a distance without the use of electrical conductors or wires. The
distances involved may be short (a few meters as in television remote
control) or very long (thousands or even millions of kilometers for radio
communications). When the context is clear, the term is often simply
shortened to "wireless". Wireless communication is generally considered
to be a branch of telecommunications.

2. It encompasses cellular telephones, personal digital assistants
(PDAs), and wireless networking. Other examples of wireless technology
include GPS units, garage door openers, wireless computer mice and
keyboards, satellite television and cordless telephones.

3. Wireless operations permit services, such as long range
communications, that are impossible or impractical to implement with the
use of wires. The term is commonly used in the telecommunications
industry to refer to telecommunication systems (e.g., radio transmitters
and receivers, remote controls, computer networks, network terminals,
etc.) which use some form of energy (e.g. radio frequency (RF), infrared
light, laser light, visible light, acoustic energy, etc.) to transfer information
without the use of wires. Information is transferred in this manner over
both short and long distances.

4. Wireless communication may be via:
— radio frequency communication,

— microwave communication, for example long-range line-of-sight via
highly directional antennas, or short-range communication,

— infrared (IR) short-range communication, for example from remote
controls,

5. Applications may involve point-to-point communication, point-to-
multipoint communication, broadcasting, cellular networks and other
wireless networks.

6. The term "wireless" should not be confused with the term
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"cordless", which is generally used to refer to powered electrical or
electronic devices that are able to operate from a portable power source
(e.g., a battery pack) without any cable or cord to limit the mobility of the
cordless device through a connection to the main power supply. Some
cordless devices, such as cordless telephones, are also wireless in the
sense that information is transferred from the cordless telephone to the
telephone's base unit via some type of wireless communications link. This
has caused some disparity in the usage of the term "cordless".

7. In the last 50 years, wireless communication industry experienced
drastic changes driven by many technology innovations.

Task 114. Answer the following questions:

1. What kind of devices are defined by the term "wireless"?

2. What services do wireless operations permit?

3. What devices of wireless technology do you know?

4. How may wireless communication be implemented?

5. Why should the term "wireless" not be confused with the term
"cordless"?

6. What is the reason for drastic changes of wireless
communications in the last 50 years?

Task 115. Fill in the gaps with the correct variants:

1. The term wireless is normally used to refer to any type of
electrical or electronic operation which is ........ without the use of a "hard
wired" connection.

a) supported b) accomplished c¢) produced d) experienced

2. The distances ............ may be short (a few meters as in
television remote control) or very long (thousands or even millions of
kilometers for radio communications).

a) included  b) implied c¢) appropriate d) involved
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3. Wireless operations .......... services, that are impossible or
impractical to implement with the use of wires.

a) fulfill b) hinder c¢) supply d) permit

4. The term "wireless" should not be confused with the term
"cordless", which is used to refer to powered electrical or electronic
devices that are able to operate froma ........... power source.

a) feasible  b) huge c¢) portable  d) complicated

5. In the last 50 years, wireless communication industry
experienced changes ......... by many technology innovations.

a) promoted b) owing c¢) suggested d) driven

Task 116. Match the words with their definitions:

innovation not sensitive or realistic; irrealizable

remote transmitting TV or radio programmes

mobility a set of keys on a computer terminal

cordless very significant and noticeable

digital mobile access

drastic a new solution; developments

impractical a new idea or method broadcasting far away in
distance or time

keyboard R giving information by displaying numbers

broadcasting having no wires attached to equipment

Task 117. Sum up the text “Wireless”.
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ACTIVITY 2

Text 4.2: Wi-Fi

SENTENCE

Grammar: VERB “TO BE” AND ITS FUNCTIONS IN ENGLISH

Task 118. Look through the table and learn the main functions of the verb

“to Be”:

THE FUNCTION

OF THE VERB EXAMPLE
“TO BE”
Predicate Wi-Fi router is on the shelf in our university
laboratory.
Link-verb Wi-Fi Direct is a Wi-Fi standard enabling devices

to easily connect with each other.

Auxiliary verb

Wi-Fi Direct devices are set up to require the
proximity of a near field communication.
Conventional Wi-Fi networks are typically based

on the presence of controller devices.

Modal verb

Wi-Fi Direct is to connect devices even if they
are from different manufacturers.

Task 119. Fill in the gaps the proper form of the verb “to be”, explain its
function in each sentence and translate:

1. One advantage of Wi-Fi Direct ___the ability to connect devices.
Wi-Fi Direct ____ to establish a peer-to-peer connection.

3. The majority of Wi-Fi networks

mode".

installed in "infrastructure

4. Wi-Fi systems and networks ___in wide use nowadays.
5. Wireless mice, keyboards, remote controls, headsets, speakers,

displays ___implemented with Wi-Fi Direct.
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Task 120. Read the following text carefully and try to understand its
contents:
TEXT 4.2:

WI-FI DIRECT

1. Wi-Fi Direct, initially called Wi-Fi P2P, is a Wi-Fi standard
enabling devices to easily connect with each other without requiring a
wireless access point. It is usable for everything from internet browsing to
file transfer, and to communicate with more than one device
simultaneously at typical Wi-Fi speeds. One advantage of Wi-Fi Direct is
the ability to connect devices even if they are from different
manufacturers. Only one of the Wi-Fi devices needs to be compliant with
Wi-Fi Direct to establish a peer-to-peer connection that transfers data
directly between them with greatly reduced setup.

2. Wi-Fi Direct negotiates the link with a Wi-Fi Protected Setup
system that assigns each device a limited wireless access point. The
"pairing" of Wi-Fi Direct devices can be set up to require the proximity of
a near field communication, a Blue-tooth signal, or a button press on one
or all the devices. Wi-Fi Direct may not only replace the need for routers,
but may also replace the need of Blue-tooth for applications that do not
rely on low energy.

3. Conventional Wi-Fi networks are typically based on the presence
of controller devices known as wireless access points. These devices
normally combine three primary functions:

1.  Physical support for wireless and wired networking.
2. Bridging and routing between devices on the network.
3.  Service provisioning to add and remove devices from the network.

4. A typical Wi-Fi home network includes laptops, tablets and
phones, devices like modern printers, music devices and televisions. The
majority of Wi-Fi networks are set up in "infrastructure mode", where the
access point acts as a central hub to which Wi-Fi capable devices are
connected. The devices do not communicate directly with each other
(that is, in "ad-hoc mode"), but they go through the access point. Wi-Fi
Direct devices are able to communicate with each other without requiring
a dedicated wireless access point. The Wi-Fi Direct devices negotiate
when they first connect to determine which device shall act as an access
point.
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5. As the number and type of devices attaching to Wi-Fi systems
increased, the basic model of a simple router with smart computers
became increasingly strained. At the same time, the increasing
sophistication of the hot spots presented setup problems for the users. To
address these problems, there have been numerous attempts to simplify
certain aspects of the setup task.

6. It became common for smart phones and portable media players
to include Wi-Fi as a standard feature, and over time it has become
common in feature phones as well. The process of adding Wi-Fi to
smaller devices has accelerated, and it is now possible to find printers,
cameras, scanners and many other common devices with Wi-Fi in
addition to other connections, like USB.

7. Wi-Fi Direct can provide a wireless connection to peripherals.

Wireless mice, keyboards, remote controls, headsets, speakers, displays
and many other functions can be implemented with Wi-Fi Direct.

Task 121. Match the words with their definitions:

to require privilege; benefit

ad hoc to be installed

advantage to be compatible with

to be compliant with A [ to need, to feel the need of smth, to
want

device normal option; basic equipment

hub special; used only for this purpose

to be set up point-to-point

dedicated dock; docking station

standard feature component, element; apparatus

Task 122. Fill in the gaps with the correct variants:

1. Wi-Fi Direct is a Wi-Fi standard enabling devices to easily
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connect with each other without requiring a wireless .......... .
a) standard feature  b) router c) access point

2. The basic advantage of Wi-Fi Direct is the ability to
................. even if they are from different manufacturers.

a) negotiate equipment b) connect devices c¢) set up
programmes

3 Wi-Fi networks are typically based on the presence
of controller devices known as wireless access points.

a) conventional b) standard c) practical

4. A typical Wi-Fi .............. network includes laptops, tablets
and phones, devices like modern printers, music devices and televisions.

a) domestic  b) local ¢) home

5. It became ............... for smart phones and portable media
players to include Wi-Fi as a standard feature.

a) useful b) common c¢) necessary
Task 123. Sum up the text using the following plan:

1. The nature of Wi-Fi communication.

2. Wi-Fi Direct devices and their functions.

3. Conventional Wi-Fi networks.

4. The types of equipment and the ways of Wi-Fi connection.

5. The essence of typical Wi-Fi home network
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ACTIVITY 3

Text 4.3: GENERAL PACKET RADIO SERVICE (GPRS)

Grammar: PAST SIMPLE ACTIVE AND PASSIVE

Task 124. Look through the table and learn the means of expressing past
actions with the use of Past Simple Tense:

MEANS OF
EXPRESSING FORMATION EXAMPLES
PAST ACTIONS
PAST SIMPLE Was; were +
(ACTIVE VOICE) The early typical portable
Verb + -ed ifregular | radio was about the size
and weight of a lunchbox,
Verb from the second|and contained several
column of irregular|heavy (and non-
verbs rechargeable) batteries.
PAST SIMPLE Was/ were + Participle
(PASSIVE VOICE) |/l (verb +ed/ the third|The "transistor" was
column of irregular|powered by standard
verbs flashlight batteries or a
single compact 9-volt
battery.

Task 125. Look through the text in the task 126 and find all the sentences
where verbs are used in Present Simple Active or Passive. Choose any
five sentences and rewrite them using Past Simple Active Voice or Past
Simple Passive Voice. Don't forget to add “two years ago, last year, in
1995” etc.
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Task 126. Read the following text carefully and try to understand its
contents:
TEXT 4.3:

GENERAL PACKET RADIO SERVICE (GPRS)

1. General packet radio service (GPRS) is a packet oriented
mobile data service on the 2G and 3G cellular communication system's
global system for mobile communications (GSM). GPRS was originally
standardized by European Telecommunications Standards Institute
(ETSI) in response to the earlier CDPD and i-mode packet-switched
cellular technologies. It is now maintained by the 3rd Generation
Partnership Project.

2. GPRS usage is typically charged based on volume of data
transferred, contrasting with circuit switched data, which is usually billed
per minute of connection time. Usage above the bundle cap is either
charged per megabyte or disallowed.

3. GPRS is a best-effort service, implying variable throughput and
latency that depend on the number of other users sharing the service
concurrently, as opposed to circuit switching, where a certain quality of
service is guaranteed during the connection. In 2G systems, GPRS
provides data rates of 56-114 kbit/second. 2G cellular technology
combined with GPRS is sometimes described as 2.5G, that is, a
technology between the second (2G) and third (3G) generations of
mobile telephony. It provides moderate-speed data transfer, by using
unused time division multiple access (TDMA) channels in, for example,
the GSM system. GPRS is integrated into GSM Release 97 and newer
releases.

4. The GPRS core network allows 2G, 3G and WCDMA mobile
networks to transmit IP packets to external networks such as the Internet.
The GPRS system is an integrated part of the GSM network switching
subsystem.

5. GPRS extends the GSM Packet circuit switched data
capabilities and makes the following services possible:

1. SMS messaging and broadcasting
2. "Always on" internet access

3. Multimedia messaging service (MMS)
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4. Push to talk over cellular (PoC)
5. Instant messaging and presence — wireless village

6. Internet applications for smart devices through wireless
application protocol (WAP)

7. Point-to-point (P2P) service: inter-networking with the Internet
(IP)

8. Point-to-Multipoint (P2M) service: point-to-multipoint multicast
and point-to-multipoint group calls

6. If SMS over GPRS is used, an SMS transmission speed of
about 30 SMS messages per minute may be achieved. This is much
faster than using the ordinary SMS over GSM, whose SMS transmission
speed is about 6 to 10 SMS messages per minute.

7. Devices supporting GPRS are divided into three classes:
Class A

Can be connected to GPRS service and GSM service (voice, SMS),
using both at the same time. Such devices are known to be available
today.

Class B

Can be connected to GPRS service and GSM service (voice, SMS), but
using only one or the other at a given time. During GSM service (voice
call or SMS), GPRS service is suspended, and then resumed
automatically after the GSM service (voice call or SMS) has concluded.
Most GPRS mobile devices are Class B.

Class C

Can be connected to either GPRS service or GSM service (voice, SMS).
Must be switched manually between one or the other service.

8. A true Class A device may be required to transmit on two
different frequencies at the same time, and thus will need two radios. To
get around this expensive requirement, a GPRS mobile may implement
the dual transfer mode (DTM) feature. A DTM-capable mobile may use

97



simultaneous voice and packet data, with the network coordinating to
ensure that it is not required to transmit on two different frequencies at
the same time. Such mobiles are considered pseudo-Class A, sometimes
referred to as "simple class A". Some networks support DTM since 2007.

Task 127. Answer the following questions:

1.
2.

What is known as General packet radio service (GPRS)?

GPRS was originally standardized by European
Telecommunications Standards Institute, wasn't it?

Is the GPRS system an integrated part of the GSM network
switching subsystem?

What services are possible due to GPRS?

May an SMS transmission speed of about 30 SMS messages
per minute be achieved, if SMS over GPRS is used?

What classes of devices supporting GPRS are there?

Why does a GPRS mobile implement the dual transfer mode
(DTM) feature?

Task 128. Read the following sentences and try to translate them into
English or if you have some difficulty, you may simply convey the
meaning:

1.

GPRS — HagcTponka Hag TexHorormen mobunbHom ceasn GSM,
OCYLLIECTBNAKLLANA NAKETHYIO Nnepegayvy AaHHbIX.

GPRS nosBonsgeT nomnb3oBaTentd CeTU COTOBOW  CBSA3U
Npon3BoAMTb OOMEH AaHHbIMW C APYrMMMK YCTPOMCTBaMU B CETU
GSM u ¢ BHELIHUMN ceTsIMK, B TOM Yucrne MHTepHeT.

GPRS npegnonaraet Tapudukaumo no 06bEMY
nepegaHHON/MONy4YeHHON WHopMauun, a He Mo BPEeMEHW,
npoBeLEHHOMY OHMalH.

Cnyxba nepegaun paHHbix GPRS HapgcTpavBaeTcss Hag
cywiecTBytoLen cetbto GSM.
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5. Ha cTtpykTypHOM ypoBHe cuctemy GPRS MOXHO pasgenuTb Ha
OBe 4acTu: nogcuctemy 6GasoBbix cTaHuun (BSS) n onopHyto
cetb GPRS (GPRS Core Network).

6. B BSS BxoaaT Bce 6asoBble CTAHLMN U KOHTPONNEphI, KOTopble
noaaepXvBatoT MakeTHyYIo nepeaady AaHHbIX.

7. Mpu ncnonbsoeanmn GPRS nHdopmaums cobupaetcsa B nakeThbl
N nepedaértcs depe3 HeUcnosnb3yemble B [AaHHbIA MOMEHT
roriocoBble KaHarnbl.

Task 129. Match the terms with their explanation/ definitions:

General packet radio service | is the most popular standard for
(GPRS) mobile phones in the world.

is the transfer of information over a
distance without the use of electrical

GSM .
conductors or wires.
is normally used to refer to any type
Wi-Fi Direct of .elec.tncal or elgctronlc .operatlon
which is accomplished without the
use of a "hard wired" connection.
"Wireless" is a packet oriented mobile data
service.
Wireless communication is a standard enabling devices to

easily connect with each other
without requiring a wireless access
point.

Task 130. Sum up the text using the following plan:

General packet radio service (GPRS)

GPRS usage

GPRS core network

GSM Packet circuit switched data capabilities and services
Three classes of devices supporting GPRS
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ACTIVITY 4

Text 4.4: GSM - GLOBAL SYSTEM FOR MOBILE
COMMUNICATIONS

Grammar: PERFECT TENSES (ACTIVE AND PASSIVE)

Task 131. Look through the table and learn how and where you can use
Perfect Tenses.

MEANS OF FORMATION EXAMPLES
EXPRESSING
PERFECT ACTIONS

(they happened before
some moment)

PRESENT Have/ has + (Verb+ted/| The key advantage of
PERFECT (ACTIVE |Participle II) GSM systems has been
VOICE) Have/ has  been+ better voice quality and

o low-cost alternatives.
(PASSIVE VOICE) (Verb+ed/ PaI'tICIpIe ”)

PAST PERFECT|Had +  (Verb+ed/|GSM had already been

(ACTIVE VOICE) Participle II) used by over 2 billion
people across more than
(PASSIVE VOICE) |Had been + (Verb*ed/ |54 coyntries  and

Participle 1) territories by 2010.

FUTURE PERFECT |Will have + (Verb+ed/|GSM will have been
(ACTIVE VOICE) Participle II) designed with a

moderate level of security

(PASSIVE VOICE) |Will  have  been+ |y the ond of the next
(Verb+ed/ Participle I1) year.

Task 132. Find and underline Perfect Tenses Active and Passive Voices
in the English sentence. Translate the following sentences.
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1. GSM has already become
the most popular standard for
mobile phones in the world.

1. Cucmema GSM yxe cmana
cambIM [OMysipHbIM cmaHAapmom
Onsi MobunbHbIX menie¢hoHO8 8
Mupe.

Present Perfect Active

2. By the end of the last month
designers had announced that
the SIM card was a detachable
card.

3. One of the key features of
GSM will have been the
Subscriber Identity Module
(SIM), commonly known as a
SIM card.

4. The system has just been
designed to authenticate the

subscriber using an
authentication key and
response.

5. GSM will have used several
algorithms for security by next
year.

6. The key stored on SIM card
has never been sent over the
air interface.

7. Picocells are small cells
whose coverage diameter is a
few dozen meters; they have
been mainly used indoors.

Task 133. Read the following text carefully and try to understand its

contents:

TEXT 4.4:

GSM - GLOBAL SYSTEM FOR MOBILE COMMUNICATIONS

1. GSM is the most popular standard for mobile phones in the world.
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Its promoter, the GSM association, estimates that 82% of the global
mobile market uses the standard. GSM is used by over 2 billion people
across more than 212 countries and territories. GSM enables roaming
between mobile phone operators to use their phones in many parts of the
world. GSM differs from its predecessors in that both signaling and
speech channels are digital call quality and so it is considered a second
generation mobile system. The GSM logo is used to identify compatible
handsets and equipment. The key advantage of GSM systems has been
better voice quality and low-cost alternatives to making calls, such as
Short message service (SMS).

Technical details:

2. GSM is a cellular network which means that mobile phones connect
to it by searching for cells in the immediate vicinity. GSM networks
operate in four different frequency ranges. Most GSM networks operate
in 900 MHz or 1800 MHz bands. There are four different cell sizes in
GSM network — macro, micro, pico and umbrella cells. The coverage
area of each varies according to the implementation environment. It
depends on the coverage diameter. For instance, picocells are small cells
whose coverage diameter is a few dozen meters, they are mainly used
indoors. One of the key features of GSM is the Subscriber Identity
Module (SIM), commonly known as a SIM card. The SIM card is a
detachable card containing the user's subscription information and
phonebook.

GSM security

3. GSM was designed with a moderate level of security. The system
was designed to authenticate the subscriber using an authentication key
and response — authentication the user to the network and vice versa.

Communications between the subscriber and the base station
can be encrypted. The security model therefore offers confidentiality and
authentication. GSM uses several algorithms for security, such as A5/1
and A5/2 for ensuring over-the-air voice privacy. So the key stored on
SIM card never sends over the air interface. This is a large security
advantage of GSM.

Task 134. Answer the following questions:

1. What standard is known as GSM?

2. 1s GSM popular in many countries and territories?
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3. What does GSM have a logo for?

4. |s GSM a cellular network?

5. What are GSM frequency ranges?

6. Why do the cells have different sizes?
7. What's the coverage area?

8. What’s a SIM card?

9. Can we say that GSM has a moderate level of security and
why?

Task 135. Fill in the gaps with the correct variants:

1. GSM was ..... to make roaming between mobile phone
operators.
a) delivered  b) serviced c) designed  d) carried

2. GSM is a cellular network, which means that mobile phones
....to it by searching for cells in the immediate vicinity.

a) execute b) implement  c¢) transmit  d) connect

3. The coverage area of cells ...... coverage diameter.

a) connects b) influences c) achieves d) depends on

4. Communications between the subscriber and the base station
can be ....

a) encrypted  b) moved c) transmitted d) operated

5. The security offers ......

a) representation b) subscription ¢) confidentiality d)
promotion
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Task 136. Match the synonymic words as in the example:

alogo to look for

to operate to fulfil; to adapt; to introduce; to put
into practice

an authentication \ to guarantee; to ascertain smth

to estimate \ a neighbourhood; circumference

to search for \ 1) subscription details; login data; 2)
emblem

to implement 4 to function

to ensure to value; to guess; to calculate

vicinity a tampler-proofing; verification

Task 137. Sum up the text according to the following plan:

1. The key advantages of GSM.
2. The technical details of GSM.
3. GSM security.

ACTIVITY 5: VOCABULARY WORK AND DISCUSSION

Task 138. Translate the following words and word combinations:

To refer to, involved, digital, to encompass, network, frequency,
broadcasting, discrete value, spark signals, capacitor, flashlight battery,
portable, picocell

Task 139. Translate the following sentences into Russian without using a
dictionary:

1. This portable digital device is powered by standard flashlight
batteries.
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2. Spark signals were distinct at low frequencies.

3. Broadcasting company was involved in the design of this well-
known network.

4. The term “digital” is used to refer to any type of electronic

equipment and device using discrete values.

Task 140. Define the meanings of the given words using English-English

dictionary. The first example is given to you.

1) a message — a communication containing news, advice,
request, information, sent by messenger, telephone, e-mail or other

means

2) e-mail worm
4) an access

6) spamming

3) an information overload
5) a backup

7) roaming

Task 141. Match the synonymic words as in the example:

confidentiality

numerical

a message service software/ program
digital to clear; to cancel
a route an element

a precaution

security; privacy; secretiveness

to indicate a letter or information sent
1 H .
a circuit ) data |np.ut/. output;
2) an admission
to delete a warning
an access to mark; to signal; to signalize

a component

an electrical diagram/ schematic

an utility

to broadcast; to transfer

to send

trace; tracking
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Task 142. Here are some words you may find difficult to translate or use
in speech as they have several meanings. Decide which meaning is the
correct one in the following sentences.

1. Simple crystal radios are often made with a few........ parts.
a) manual b) heavy c) hand-made d) composite

2. Crystal radios can be designed to ............. almost any radio
frequency since there is no fundamental limit on the frequencies they will
receive.

a) propagate b) include c) implement d) receive

3. Radio waves make radio wave electricity flow between the
antenna wire and the ............ wire.

a) land  b) surface c¢) ground d) bottom

4. The tuner can be as simple as a/an ............. one-slider tuning
coil that resonates with the antenna because the antenna also acts like a
capacitor.

a) compatible b) adjustable c¢) coherent d) removable

5. The detector can be made from a special....... of galena in a
holder.
a) lump b) bar c¢) piece d) rock

DISCUSSION

In groups of four discuss the following problems. Share your answers
with the whole group.

1. E-mail as a method of sending and receiving messages.
2. Can we say that GSM has a moderate level of security and why?

3. What are the advantages and disadvantages of GSM? Speak
about the advantages of transistors before vacuum tubes.
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4. What have you learnt about the types of equipment and the ways
of radio communication?

OUTCLASS ACTIVITY

Task 143. Read the following text and translate using your dictionary.
Then, try to write a summary of the article (See p. 134). While reading,
pay attention to Gerundial Constructions, the Gerund and the Participle.

TEXT 4.5:
ELECTRONIC MAIL

1. Electronic mail, abbreviated e-mail or email, is a method of
composing, sending, and receiving messages over electronic
communication systems. Most e-mail systems today use the Internet.

2. Despite common opinion, e-mail actually predates the Internet; in
fact, existing e-mail systems were an important tool in creating the
Internet. E-mail started in 1965 as a way for multiple users of a time-
sharing mainframe computer to communicate. E-mail was quickly
extended to become network e-mail, allowing users to pass messages
between different computers. The early history of network e-mail is also
murky; the AUTODIN system may have been the first allowing electronic
text messages to be transferred between users on different computers in
1966. The ARPANET computer network made a large contribution to the
evolution of e-mail.

3. As the utility and advantages of e-mail on the ARPANET became
more widely known, the popularity of e-mail increased, leading to demand
from people who were not allowed access to the ARPANET. A number of
protocols were developed to deliver e-mail among groups of time-sharing
computers over different alternative transmission systems.

4. Since not all computers or networks were directly inter-networked, e-
mail addresses had to include the "route" of the message, that is, a path
between the computer of the sender and the computer of the receivers.
E-mail could be passed this way between a number of networks.

5. Internet e-mail messages consist of two major components:
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headers — message summary, sender, receiver, and other
information about the e-mail;
body — the message itself

The headers usually have at least four fields:
1. From: The e-mail address of the sender of the message

2. To: The e-mail address of the receiver of the message
3. Subject: A brief summary of the contents of the message

4. Date: The local time and date when the message was
originally sent.

6. Messages are exchanged between hosts using the Mail Transfer
Protocol. Mails can be stored either on the client or on the server side.
When a message cannot be delivered, the recipient must send a
message back to the sender, indicating the problem.

7. The usefulness of e-mail is being subjected by two phenomena,
spamming and e-mail worms. Spamming is unsolicited commercial e-
mail. Because of the very low cost of sending e-mail, spammers can send
hundreds of millions of e-mail messages each day over an inexpensive
Internet connection. It generates an Information overload for many
computer users who receive tens or even hundreds of e-mails each day.
E-mail worms use e-mail as a way of replicating themselves into exposed
computers. Although the first e-mail worm affected early computers, this
problem is today almost entirely confined to the modern operating
system.

8. E-mail privacy, without some security precautions, can be
compromised because:

— e-mail messages are generally not encrypted;

— e-mail messages have to go through intermediate computers
before reaching their destination, meaning it is relatively easy for others
to read messages;

— many Internet Service Providers store copies of your email
messages on their mail servers before they are delivered. The backups of
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these can remain up to several months on their server, even if you delete
them in your mailbox.

9. If compare it with other means of communication we can underline
that e-mail is very fast, cheap and modern. You can download music and
video, send letters and pictures. It's informal. Of course privacy and

security may be problems, but who sends important documents by e-
mail?

Task 144. Answer the following questions:
1. What is e-mail?
2. Do most e-mail systems use the Internet today?
3. Do we use e-mail to pass messages?
4. What is the ARPANET?
What's the difference between headers and body?
6. What are the main fields of the headers?
7. What is a spammer?

8. What are e-mail security precautions?

Task 145. Complete the following sentences:
1. E-mail started ....
2. A number of protocols were developed......
3. Mails can be stored....
4. Hundreds of active spammers......

5. If compare it with other means of communication......
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V. CONDUCTORS, SEMICONDUCTORS
AND INSULATORS

CLASS ACTIVITY

ACTIVITY 1

Text 5.1: CONDUCTORS, INSULATORS AND ELECTRON
FLOW (Part 1)

Grammar: CONJUNCTIONS

Task 146. Look through the table and study English conjunctions and

their meaning:

CONJUN-
CTIONS MEANING EXAMPLE
on the If we want electrons to flow in a certain
. conditions that :
if (ecrm) place, we must provide the proper path
for them to move.
Because these virtually unbound
electrons are free to leave their
for the reason |respective atoms and float around in
because that the space between adjacent atoms,
(TaK Kak, they are often called free electrons.
MOCKOIbKY)
Since the wire is made of a conductive
material, such as copper, its constituent
since for the reason atoms have many free electrons, which
that can easily move through the wire.
(Tak kak)
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despite the fact Even though each marble only travelled
that a short distance, the transfer of motion

through the tube is  Vvirtually
instantaneous from the left end to the
right end.

though;

axe HecMoTps
even though (n P

Ha; XOTSA)

While external forces such as physical
rubbing can force some of these
1) atthe same |glectrons to leave their respective

time as atoms and transfer to the atoms of

(B TO BpeMsi KakK;| another material, they do not move

) rnoka) between atoms within that material very
while easily.

2) by contrast
(kpome TOrO; B
TO BpeMS Kak; a;
N B TO Xe
Bpems)

Materials with high electron mobility are
called conductors, while materials with
low electron mobility are called
insulators.

Task 147. Find the conjunctions in the following English sentences. Pay
attention to their Russian equivalents.

1. Because these virtually unbound electrons are free to leave
their respective atoms and float around in the space between adjacent
atoms, they are often called free electrons.

Mockonbky  AaHHble  3NEKTPOHbI,  SBAAsSiCb  haKTUYEeCKM
0CBOBOOXAEHHBbIMK, CMOCOOHbLI NOKMAATb COOTBETCTBYHOLLUME aTOMbl U
nepemelLaTbcsl B MeEXaTOMHOM MPOCTPaHCTBE, WX YacTO Ha3sblBaloT
CcBODOOAHBLIMUN 3NIEKTPOHAMM.

2. Materials with high electron mobility are called conductors,
while materials with low electron mobility are called insulators.

MaTepmanbl C BbICOKOW NoABUMXXHOCTbIO 3JTEKTPOHOB Ha3bIBAKOT
npoBOAHUKaMK, a mMatepuanbl C Manomn NOoABUMXHOCTbIKO 3JTEKTPOHOB -
n3ondaropamn.

3. If a single marble is suddenly inserted into this full tube on the

left-hand side, another marble will immediately try to exit the tube on the
right.
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Ecnu otoenbHO B3ATHIN WapWK MOMECTUTb B 3Ty 3anOSfTHEHHYO TPYbKy C
NEeBOW CTOPOHbI, APYrov LWapuK cpady e MNOKMHET TpyOKy c npaBow
CTOPOHBbI.

4. Since the wire is made of a conductive material such as
copper, its constituent atoms have many free electrons which can easily
move through the wire.

Tak kak npoBog MW3roTOBNEH W3 MaTepuana, npoBOAALLEro
ANEKTPUYECKNA TOK (TakMe Kak Mefdb), COCTaBMsoWME €ro aTtoMbl
0o6nagalT MHOXECTBOM CBOOOHbIX 3NIEKTPOHOB, KOTOPblE CMNOCOOHbI
nerko nepemeLLaTbesi N0 HEMY.

5. Even though each marble only travelled a distance, the
transfer of motion through the tube is virtually instantaneous from the left
end to the right end, no matter how long the tube is.

HecmoTpa Ha TO, 4YTO KaxAdbli LapuK MepemellaeTcs Ha
He3HauuMTenbHOe paccTosiHMe, nepefjada [ABWXeHus no  Tpybke
OCYLLEeCTBMSETCA NPaKTUYEeCKM MOMEHTarnbHO, OT JieBOro A0 MNpaBoro
KOHLIa He3aBUCUMO OT AJIUHbI TPYOKM.

Task 148. Memorize the following words and word combinations.
Translate the given sentences into Russian:

1. loosely bound — crrabocesizaHHbIU, HEMPOYHbIU
influence — enusiHue, so3delicmsue
outermost — eHewHuUl, cambll ydaneHHbIU om yeHmpa

With some types of materials, such of metals, the outermost
electrons in the atoms are so loosely bound that they chaotically move in
the space between the atoms of that material by nothing more than the
influence of room-temperature that energy.

2. to determine — onpedensams, ycma+Hagnueames
to link — coeduHsimsb, cesisbieams
nucleus — s0po

Conductivity is determined by the types of atoms in a material
(the number of protons in each atom’s nucleus, determining its chemical
identity) and how the atoms are linked together with one another.

3. transparent — npo3payHsbili
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opaque — Herpospay4Hbil, Mamoshbil

Materials that easily conduct light are called “transparent”, while
those that don’t are called “opaque”.

4. rubbing — mpeHue
to transfer — nepexodums, nepemewamscs
external force — sHewHss cuna

While external forces such as physical rubbing can force some of
these electrons to leave their respective atoms and transfer to the atoms
of another material, they do not move between atoms within that material
very easily.

5. conductor — npo8odHuUK
insulator — usonsmop
mobility — modsuxHocms (3rekmpoHos)

Materials with high electron mobility (many free electrons) are
called conductors, while materials with low electron mobility (few or no
free electrons) are called insulators.

6. plastic — nnacmmacca
fiberglass — cmeknoeonokHo

Window glass is better than most plastics, and certainly better
than “clear” fiberglass.

7. dimension — usmepeHue, cabapumHas 8esiu4UHa

to impact — npuxumams, cunbHO 8o3delicmeogams, yOapsimbCs
Physical dimension also impacts conductivity.

8. to experience — ucrnbimbieams

condition — ycriosue

It should also be understood that some materials experience
changes in their electrical properties under different conditions.

9. to heat — Hazpesamb
temperature — memnepamypa

Gases, such as air, normally insulating materials, also became
conductive if heated to very high temperatures.
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10. perfectly — udeasnbHo
extremely — kpatiHe, ype3gbiHalHO

Many conductive materials become perfectly conductive (this is
called superconductivity) at extremely low temperatures.

Task 149. Read the following text carefully and pay attention to the
italicized words and word combinations. Try to understand the subject-
matter of the text:

TEXT 5.1:

CONDUCTORS, INSULATORS AND ELECTRON FLOW.
Part 1.

1. The electrons of different types of atoms have different degrees of
freedom to move around. With some types of materials, such as metals,
the outermost electrons in the atoms are so loosely bound that they
chaotically move in the space between the atoms of that material by
nothing more than the influence of room-temperature heat energy.
Because these virtually unbound electrons are free to leave their
respective atoms and float around in the space between adjacent atoms,
they are often called free electrons. In other types of materials such as
glass, the atoms’ electrons have very little freedom to move around.
While external forces such as physical rubbing can force some of these
electrons to leave their respective atoms and transfer to the atoms of
another material, they do not move between atoms within that material
very easily.

2. This relative mobility of electrons within a material is known as
electric conductivity. Conductivity is determined by the types of atoms in
a material (the number of protons in each atom’s nucleus, determining its
chemical identity) and how the atoms are linked together with one
another. Materials with high electron mobility (many free electrons) are
called conductors, while materials with low electron mobility (few or no
free electrons) are called insulators.

Here are a few common examples of conductors and insulators:
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Conductors:
* silver «copper <gold < aluminum
*iron e steel *brass ° bronze ¢ concrete
* mercury < graphite e dirty water

Insulators:
* glass ¢ rubber « asphalt « (dry) wood
« fiberglass < porcelain * ceramic - olil
* quartz - (dry) cotton -« (dry) paper

3. The tube is full of marbles, just as a conductor is full of free electrons
ready to be moved by an outside influence. If a single marble is suddenly
inserted into this full tube on the left-hand side, another marble will
immediately try to exit the tube on the right. Even though each marble
only traveled a short distance, the transfer of motion through the tube is
virtually instantaneous from the left end to the right end, no matter how
long the tube is. With electricity, the overall effect from one end of a
conductor to the other happens at the speed of light: a swift 186,000
miles per second!!! Each individual electron, though, travels through the
conductor at a much slower pace. If we want electrons to flow in a
certain direction to a certain place, we must provide the proper path for
them to move, just as a plumber must install piping to get water to flow
where he or she wants it to flow. To facilitate this, wires are made of
highly conductive metals such as copper or aluminum in a wide variety of
sizes.

4. Remember that electrons can flow only when they have the
opportunity to move in the space between the atoms of a material. This
means that there can be electric current only where there exists a
continuous path of conductive material providing a conduit for electrons
to travel through. In the marble analogy, marbles can flow into the left-
hand side of the tube (and, consequently, through the tube) if and only if
the tube is open on the right-hand side for marbles to flow out. If the tube
is blocked on the right-hand side, the marbles will just “pile up” inside the
tube, and marble “flow” will not occur. The same holds true for electric
current: the continuous flow of electrons requires there be an unbroken
path to permit that flow.

5. Since air is an insulating material, and an air gap separates the two
pieces of wire, the once-continuous path has now been broken, and
electrons cannot flow from Source to Destination. This is like cutting a
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water pipe in two and capping off the broken ends of the pipe: water can’t
flow if there’s no exit out of the pipe. In electrical terms, we had a
condition of electrical continuity when the wire was in one piece, and now
that continuity is broken with the wire cut and separated. If we were to
take another piece of wire leading to the Destination and simply make
physical contact with the wire leading to the Source, we would once again
have a continuous path for electrons to flow.

6. It must be understood that not all conductive materials have the
same level of conductivity, and not all insulators are equally resistant to
electron motion. Electrical conductivity is analogous to the transparency
of certain materials to light: materials that easily “conduct” light are called
“transparent,” while those that don’t are called “opaque.” However, not all
transparent materials are equally conductive to light. Window glass is
better than most plastics, and certainly better than “clear” fiberglass. So it
is with electrical conductors, some being better than others. For instance,
silver is the best conductor in the “conductors” list, offering easier
passage for electrons than any other material cited. Dirty water and
concrete are also listed as conductors, but these materials are
substantially less conductive than any metal.

7. Physical dimension also impacts conductivity. For instance, if we
take two strips of the same conductive material — one thin and the other
thick — the thick strip will prove to be a better conductor than the thin for
the same length. If we take another pair of strips — this time both with the
same thickness but one shorter than the other — the shorter one will offer
easier passage to electrons than the long one. This is analogous to water
flow in a pipe: a fat pipe offers easier passage than a skinny pipe, and a
short pipe is easier for water to move through than a long pipe, all other
dimensions being equal.

8. It should also be understood that some materials experience
changes in their electrical properties under different conditions. Glass, for
instance, is a very good insulator at room temperature, but becomes a
conductor when heated to a very high temperature. Gases such as air,
normally insulating materials, also become conductive if heated to very
high temperatures. Most metals become poorer conductors when heated,
and better conductors when cooled. Many conductive materials become
perfectly conductive (this is called superconductivity) at extremely low
temperatures.
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Task 150. Fill in the gaps with the correct variants:

1. With some types of materials, such as metals, the outermost
electrons in the atoms areso . . ... .. bound that they chaotically move
in the space between the atoms of that material by nothing more than
influence of room-temperature heat energy.

a) firmly  b) heavily c)loosely d) gently
2. It must be understood that not all conductive materials have

the same level of conductivity, and not all insulators are equally . . ... ...
to electron motion.

a) sensitive b) resistant c) impervious d) subject

3. Physical .......... also impacts conductivity.

a) shape b) property c) function d) dimension

4. Some materials . . . . ... ... changes in the their
electrical properties under different conditions.

a) develop  b) reflect c) experience  d) resist

5. Most metals become poorer conductors when . . . . ..
a) heated  b) bent ¢) extracted  d) melt
Task 151. Match up the given titles to each paragraph of TEXT 5.1.

1. Classification of materials.

2. Electric conductivity of materials.

3. Properties of conductors and insulators.

4. Temperature coefficient for materials of conductors and

insulators.

Task 152. Find key sentences in each paragraph and underline them.
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Task 153. Match up the words with their definitions:

to float \ not damaged or affected by smith

rubbing \ physical characteristic

concrete \ friction

transparent \ a long, narrow piece of material

strip \ a long round hollow object, made of metal
property \ ta)zgd;r;% (;naterial, composed of cement
dimension \ allowing light to pass through

to experience \ measurement

pipe \i to undergo

resistant to move gently

Task 154. Organizing your thoughts. Answer the following questions:

1. How much freedom do the electrons have in such materials as
glass?

2. What is electrical conductivity analogous to?
3. What kind of materials are called “opaque™?
4. What material is the best conductor?

5. When does glass become a conductor?

6. Do most metals become better or poorer conductors when
heated?

7. At what temperatures do conductive materials become
perfectly conductive?
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Task 155. Sum up the text using the following plan:

1. Classification of materials.

2. Electron conductivity of materials.

3. Temperature coefficient of materials.

4. Factors that impact conductivity

ACTIVITY 2

Text 5.2: CONDUCTORS, INSULATORS AND ELECTRON
FLOW (Part 2)

Grammar: DETERMINERS

Task 156. Look through the table and study the types of English
determiners and the meanings they convey:

Type of
Determiners

MEANING

EXAMPLE

1. General
determiners:

a, an, all, another,
any, both, each,
enough, every,
few, less, little,
many, more,
much, other,
several, some

used when you
mention people or
things for the first
time or talk about
them generally,
without any
particular
reference

1) As each electron moves
uniformly through a conductor, it
pushes on the one ahead of it,
such that all the electrons move
together as a group.

2) Each individual electron
travels through any conductor at
a much slower pace.
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1) This uniform motion of
2. Spegific used to talk about electr_ops is what we call
determiners: people or things electricity.
the, this, that, which have 2) The liquid flow analogy is so
these, those, my, | already been fitting that the motion of
your, his, her, our, | mentioned or electrons through these
their known conductors is often referred to
as a flow.

Task 157. Read the following text carefully. Try to understand the
subject- matter of the text.

TEXT 5.2:
CONDUCTORS, INSULATORS AND ELECTRON FLOW.
Part 2.

1. While the normal motion of “free” electrons in a conductor random,
with no particular direction or speed, electrons can be influenced to move
in a coordinated fashion through a conductive material. This uniform
motion of electrons is what we call electricity, or electric current. To be
more precise, it could be called dynamic electricity in contrast to static
electricity, which is an unmoving accumulation of electric charge. Just like
water flowing through the emptiness of a pipe, electrons are able to move
within the empty space within and between the atoms of a conductor. The
conductor may appear to be solid to our eyes, but any material composed
of atoms is mostly empty space! The liquid-flow analogy is so fitting that
the motion of electrons through a conductor is often referred to as a
“flow.”

2. A noteworthy observation may be made here. As each electron
moves uniformly through a conductor, it pushes on the one ahead of it,
such that all the electrons move together as a group. The starting and
stopping of electron flow through the length of a conductive path is
virtually instantaneous from one end of a conductor to the other, even
though the motion of each electron may be very slow. An approximate
analogy is that of a tube filled end-to-end with marbles.

3. Now, we have continuity from the Source, to the newly-made
connection, down, to the right, and up to the Destination. This is
analogous to putting a “tee” fitting in one of the capped-off pipes and
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directing water through a new segment of pipe to its destination. Please
take note that the broken segment of wire on the right hand side has no
electrons flowing through it, because it is no longer part of a complete
path from Source to Destination.

4. It is interesting to note that no “wear” occurs within wires due to this
electric current, unlike water-carrying pipes which are eventually corroded
and worn by prolonged flows. Electrons do encounter some degree of
friction as they move, however, and this friction can generate heat in a
conductor. This is a topic we’'ll explore in much greater detail later.

5. To sum up, in conductive materials, the outer electrons in each atom
can easily come or go, and are called free electrons. In insulating
materials, the outer electrons are not so free to move. All metals are
electrically conductive. Dynamic electricity, or electric current, is the
uniform motion of electrons through a conductor. Static electricity is an
unmoving, accumulated charge formed by either an excess or deficiency
of electrons in an object. For electrons to flow continuously (indefinitely)
through a conductor, there must be a complete, unbroken path for them
to move both into and out of that conductor.

Task 158. Comprehension check. Answer the following questions:

1. How is static electricity defined?
2. What is known as uniform motion of electrons?

3. What is the speed of the transfer of motion with respect to
electricity?

4. What is the main condition of electron flow?
5. What do we call “free electrons”?

6. Are metals electrically conductive?

7. What is dynamic electricity?

8. What is required for the electrons to flow continuously through
a conductor?
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Task 159. Match up the words with their definitions:

static able to pass electric current

free (electron) steady; constant

conductive 1) steady-state
2) tweeks; atmospherics; atmospheric
interference

motion choke; coil

uniform (motion) dielectric

accumulation | movement

insulating storage

swift unbound, mobile, uncoupled

ACTIVITY 3

Text 5.3: CONDUCTORS AND INSULATORS

Grammar: COMPARATIVE STRUCTURES

Task 160. Look through the table and study the ways of expressing the
idea of comparison:

Comparative structure EXAMPLE

as...... as...... Concrete is as hard as stone.

Just like water flowing through the
emptiness of a pipe, electrons are able
like to move within the empty space within
and between the atoms of a conductor.
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Concrete doesn't have the same

the same as o .
level of conductivity as silver.

1) Window glass is more
transparent than plastics.

more than / less than 2) Dirty water and concrete are also
listed as conductors, but substantially
less conductive than any metal.

Task 161. Skim the following text and explain the meaning of the words
“conductor” and “insulator”.

TEXT 5.3:
CONDUCTORS AND INSULATORS

1. The behavior of an object, which has been charged, is dependent
upon whether the object is made of a conductive or a non conductive
material. Conductors are materials, which permit electrons to flow freely
from atom to atom and molecule to molecule. An object made of a
conducting material will permit charge to be transferred across the entire
surface of the object. If charge is transferred to the object at a given
location, that charge is quickly distributed across the entire surface of the
object. The distribution of charge is the result of electron movement.
Since conductors allow for electrons to be transported from particle to
particle, a charged object will always distribute its charge until the overall
repulsive forces between excess electrons is minimized. If a charged
conductor is touched to another object, the conductor can even transfer
its charge to that object. The transfer of charge between objects occurs
more readily if the second object is made of a conducting material.
Conductors allow for charge transfer through the free movement of
electrons.

2. In contrast to conductors, insulators are materials, which impede the
free, flow of electrons from atom to atom and molecule to molecule. If
charge is transferred to an insulator at a given location, the excess
charge will remain at the initial location of charging. The particles of the
insulator do not permit the free flow of electrons; subsequently charge is
seldom distributed evenly across the surface of an insulator.
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3. While insulators are not useful for transferring charge, they do serve a
critical role in electrostatic experiments and demonstrations. Conductive
objects are often mounted upon insulating objects. This arrangement of a
conductor on top of an insulator prevents charge from being transferred
from the conductive object to its surroundings.

4. This arrangement also allows for a student (or teacher) to manipulate
a conducting object without touching it. The insulator serves as a handle
for moving the conductor around on top of a lab table. This principle was
demonstrated in the Pop Can Induction lab and many other
demonstrations performed in class. In the Pop Can Induction lab, the pop
cans were mounted on top of styrofoam cups. The cups served as
insulators, preventing the pop cans from discharging their charge. The
cups also served as handles when it was necessary to move the cans
around on the table.

5. Examples of conductors include metals, aqueous solutions of salts
(i.e., ionic compounds dissolved in water), graphite, water.

Task 162. Answer the following questions:

1. What does the behavior of a charged object depend upon?

2. What is the ultimate result of charge distribution, occurring in
conductors?

3. When can a conductor transfer its charge to the neighbouring
object?

4. Why is a conductor often mounted on top of an insulator?

5. How does this arrangement of a conductor on top of an
insulator help in student’s or teacher’s work?

Task 163. Match up the words with their meanings:

behavior water; hydrous
to transfer to make the progress difficult
distribution happening at a later time than something

else

4| the way in which something functions

to impede
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subsequentl the part of a tool, which you hold in order
q y to pick up and use the object
to fix something on a particular surface
to mount
handle happening at the beginning of a process
initial sharing out of something is composed
the way in which something is composed
arrangement
AQUEOUS to send; to move something to a different
q position

Task 164. Say whether the following statements are true (T) or false (F):

1.

Conductors are materials, which prohibit electrons from flowing
freely from atom to atom.

The distribution of charge is the result of electron movement.
Insulators serve a critical role in electrostatic experiment.

The insulator serves as a brake for the conductor from moving
around on top of a lab table.

Examples of conductors include metals and aqueous solutions of
salts.
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ACTIVITY 4

Text 5.4: SCIENTIFIC PRINCIPLES: CONDUCTORS,
INSULATORS AND SEMICONDUCTORS

Grammar: TYPES OF ADVERBIALS

Task 165. Study the English adverbials and the meaning they convey:

ADVERBIAL MEANING EXAMPLE
" El freely h
—r ectrons can move freely atoms the
+
Adjective *+ Iy | manner orbital within an energy band.
tyr?]strerrdﬁyg t)cztdgy, Nowadays many countries have
0 OI Ot W ek ay, , cable TV, a system using wires for
r?c?wa:: : time the transmission of television
y programs.
always, often, Plastic coatings are frequently found
never, usually, covering copper wires to protect the
rarely, frequently, | frequency | user from shock and keep devices
sometimes from short circuiting.
certainly,
definitely,
probably, Window glass is better than most
possibly, probability | plastics and certainly better than
obviously, really, "clear" fiberglass.
perhaps
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. These designations come from the
already, still, yet duration days of vacuum tubes, but are still in
use.
almost,
completely, A relatively small number of
extremely, quite, degree nonmetallic substances can also be
totally, relatively classified as conductors.

Task 166. Find the adverbials in the following English sentences, explain
their meaning, and translate the sentences.

1.

2.

Metals (pure elements and alloys) are typically conductors of
electricity.

A relatively small number of nonmetallic substances can also be
classified as semiconductors.

. Nowadays plastic coatings are frequently found covering copper

wires to protect the user from shock.

. Ceramic knobs are still used where electrical wires are attached

to utility poles or to the back of a house.

. Pure elements such as silicon probably play an important role in

many semiconductor devices.

. Some other combinations of elements that exhibit semiconductor

properties are definitely indicated on this periodic table.

Task 167.Skim the following text. Try to understand the subject-matter of

the text:

TEXT 5.4:

SCIENTIFIC PRINCIPLES: CONDUCTORS, INSULATORS AND

SEMICONDUCTORS

1. All materials have electrical properties that allow them to be organized
into three broad categories: conductors, insulators and semiconductors.
Metals (pure elements and alloys) are typically conductors of electricity.
Thousands of miles of aluminum and copper wires crisscross the country
bringing electricity into our homes and places of work. A relatively small
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number of nonmetallic substances can also be classified as conductors.
Also, a very few ceramic compounds have exhibited the unusual property
of superconductivity at the frigid temperature of liquid nitrogen or below.

2. The nonmetallic elements and their compounds fall into the class of
electrical insulators. Most ceramics and plastics do not conduct electricity
under ordinary circumstances. Plastic coatings are frequently found
covering copper wires to protect the user from shock and keep devices
from short- circuiting. Ceramic knobs are used where electrical wires are
attached to utility poles or to the back of a house. The third group of
materials, the semiconductors, can be understood from their name, to fell
somewhere midway between conductors and insulators.

3. Although pure elements such as silicon play an important role in
many semiconductor devices, it is most often utilized by adding very
small but controlled amounts of impurities in order to alter its properties.
Silicon-based materials dominate in the semiconductor industry and in
electronic devices like computers and calculators, but a number of other
compounds are also used extensively-including GaAs (or gallium
arsenide) which is the material used in the laser of a CD player.

4. Some other combinations of elements that exhibit semiconductor
properties are indicated on the periodic table. In the readings and lab
activities that follow, the emphasis is on what semiconductor materials
are, how they are used, what properties they possess, and why they
behave as they do.

Task 168. Comprehension check:

1. What categories are all materials divided into?

2. Metals and alloys are conductors of electricity, aren't they?
3. Which property do ceramic compounds exhibit?

4. Do most ceramics and plastics conduct electricity under
ordinary circumstances?

5. Where do silicon-based materials dominate?

6. Do the nonmetallic elements and their compounds fall into the
class of electrical insulators?
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Task 169. Memorize the given words and word combinations and
translate the following sentences:

1. property — cBosicTB0, Ka4ecTso

broad — wupokui

All materials have electrical properties that allow them to be
organized into there broad categories: conductors, insulators and
semiconductors.

2. non-metallic — Hemeramnmmyeckumii

to classify — kmaccugpuymposare

A relatively small number of nonmetallic substances can also be
classified as conductors.

3. frigid — xomogHbI1T

nitrogen — asor

Also, a very few ceramic compounds have exhibited the
unusual property of superconductivity at the frigid temperature of liquid
nitrogen or below.

4. shock — yzaap, nopaxerune

short circuiting — koporkoe 3ambikaHne

Plastic coating are frequently found covering copper wires to
protect the user from shock and keep devices from short circuiting.

5. knob — pyuka, kHorka

pole — cronb, wecr

Ceramic knobs are used where electrical wires are attached to
utility poles or to the back of a house.

6. to dominate — npeobragare

compound — coeguHeHne, coctas

Silicon — based materials dominate in the semiconductor industry
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and in electronic devices like computers and calculators, but a number of
other compounds are also used extensively.

7. to exhibit — nokaseiBats, gemoHcTpuposaTe

to possess — Brggers, obriggars

In the readings and lab activities that follow, the emphasis is on
what semiconductor materials are, how they are used, what properties
they possess, and why they behave as they do.

Task 170. Fill in the gaps with the correct variants:

1. A very few ceramic compounds have . ... ... ... the unusual
property of superconductivity at the frigid temperature of liquid nitrogen or
below.

a) abandoned b) exhibited  c) developed  d) acquired

2. Plastic coatings are frequently found covering copper wires to
..... the user from shock and keep devices from short circuiting.

a) escape b) prevent c) protect d) deliver

3. Ceramic knobs are used where electrical wiresare .. ...... ..
to utility poles or to the back of a house.

a) attached b) wound c) stretched d) twisted
4. A number of the other compounds are also used . . . . .

including GaAs (or gallium arsenides) which is the material used in the
laser of a CD player.

a) accordingly b) moderately c) occasionally d) extensively
5. In the readings and lab activities that follow, the emphasis is

on what semiconductor materials are, how they are used, what properties
they .......... , and why they behave as they do.

a) cause b)improve c) possess d) imply

Task 171. Sum up the text using the following plan:
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1. Properties of conductors.

2. Properties of insulators.

3. Properties of semiconductors.

4. Application of conductors, insulators and semiconductors.
5. Chemical elements possessing semiconductor properties.

ACTIVITY 5: VOCABULARY WORK AND DISCUSSION

Task 172. Explain the meaning of the following words and word
combinations:

Dimension, conductor, insulator, to heat, opaque, to mount, behavior,
resistant, to transfer.

Task 173. Translate the following sentences into Russian without using a
dictionary:

1. Physical dimensions also impact conditionally.

2. Materials with high electron mobility are called conductors,
while materials with low electron mobility are called insulators.

3. Materials that easily conduct light are called “transparent”,
while those that don't are called “opaque”.

4. Conductive object are often mounted upon insulating object.

5. The behaviour of an object, which has been charged, is
dependent upon whether the object is made of a conductive or a non-
conductive material.

Task 174. Define the meanings of the following words using English-
English dictionary. The first example is given to you.

1. resistant — not damaged or affected by smith
2. transparent —

3. distribution —

4. plastic coatings —

5. to handle —
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Task 175. Fill in the gaps. Decide which meaning is the correct one in the
given sentences.

material.

T is determined by the types of atoms in a

a) conductivity b) influence c) heat

2. Materials with low electron mobility are called....
a) conductors b) insulators c) carriers

3. Most metals become poor conductors when ...........
a) cooled b) heated c) melted

4. Physical

has an influence on conductivity.

a) shape b) property c) function

5. Gases, such as air, becomes conductive if ............... to very

high temperatures.

a) heated b) warmed c) increased

Task 176. For the words given in A column find the Russian equivalent in

B column.
A B
to float HarpeBaTb
dimension N30MATOP, ANSNEKTPUK
to heat BHEOpUTb; YCTAaHOBUTb
transparent pasvep
behaviour ABuraTbCsl NNaBHO
insulator noesegeHne
to install YCKOPUTb
to facilitate Npo3payHbli

132



DISCUSSION

In groups of four discuss the following problems. Share your answers
with the whole group.

1. A conductor is often mounted on top of an insulator. Do you think that
this arrangement helps student’s or teacher’s work?

2. Why are some materials called “opaque”?

3. What happens with conductivity of different materials when heated?
4. How does conductivity of different materials change when their
temperatures decrease?

OUTCLASS ACTIVITY

Task 177. Read the text and give the written translation using your
dictionary. Pay attention to the participial constructions.

TEXT 5.5:
INSULATORS

1. An electrical insulator resists the flow of electricity. Application of a
voltage difference across a good insulator results in negligible electrical
current. In comparison, a conductor allows current to flow readily.
Controlling the flow of current in electrical wiring and electronic circuits
requires both insulators and conductors. For example, wires typically
consist of a current-carrying metallic core sheathed in an insulating
coating. Resistivity is the measure of a material’s effectiveness in
resisting current flow.

2. Materials with resistivities higher than 10 Ohm/m are usually
considered to be good insulators; these include glass, rubber, and many
plastics. Resistivities as high as 1016 ohm-m can be achieved in
exceptional insulating materials. Normal conductors may have
resistivities as low as 10® ohm-m. The enormous variation in room-
temperature resistivity is one of the largest for any physical attribute of
matter.

3. The charge carriers responsible for current in most conductors are
electrons, moving relatively freely in a metal. In insulators, electrons
cannot move freely. When atoms of simple metals combine to form a

solid, the outer valence electrons become free for conduction. In an ideal
insulator, all electrons stay tightly bound to the atoms, so there are no
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electrons that can be readily moved through the material for conduction.

4. A more complete understanding of insulators and conductors
requires consideration of electronic band structure. The electrons in an
isolated atom possess discrete energies, a consequence of quantum
mechanics. These discrete levels evolve into bands of allowed energies
when the atoms condense into a solid. Forbidden regions separate the
allowed bands, as shown schematically in the figure. The electrons in the
solid fill in the bands, from lower to higher energy.

5. The distinction between an insulator and a conductor lies in how the
electrons fill in the allowed bands. For a simple metal, the highest band
containing electrons will be only half full. The thermal energy (at ordinary
temperatures) will be sufficient to generate conduction electrons —
electron states of slightly higher energy are available in the incompletely
filled band.

6. In comparison, the highest energy band containing electrons is
completely full in a good insulator. The thermal energy of the electrons is
not sufficient for promotion from this band, known as the valence band, to
the next band with available energy states, known as the conduction
band. The gap between the valence and conduction band, known as the
band gap, is at least several electron-volts (eV) wide in an insulator —
thermal electron energies are 100 times smaller.

7. The distinction between an insulator and a semiconductor is one of
degree. Although both have completely filled valence bands at eV, the
band gap of a semiconductor is smaller than an insulator. For narrower
band gaps, thermal energy is more capable of promoting electrons into
the conduction band.

8. Insulators play a critical role in many aspects of technology, from
large scale to the microscopic. Electrical power transfer relies on high
voltage transmission lines for which insulators are required to prevent
losses to ground. High voltage transformers rely on special insulating oils.
Dielectric materials enhance the charge storage of a capacitor. Even bits
of information in a computer memory require thin insulators in the form of
oxide layers in increasingly smaller transistor circuits.

Task 178. Sum up the text according to the following plan:

1. The property of resistivity.

2. The behaviour of electrons in an insulator.

3. Electronic band structure.

4. The distinction between an insulator and a semiconductor.
5. The role of insulators in industry and technology.

134



APPENDIX A - Information about annotation
of precis

YTEHUE

YUrteHne — 3T0 nepBuyHas obpaboTka NUCbMEHHOW WHopmauun. B
3aBMCUMOCTM OT uUenn, uYTeHne ObiBaeT: (1) npocmoTpoBoe (skimming
reading); (2) osHakomuTenbHoe (average reading); (3) wusydaiowee wunu
yrnybneHHoe (study or close reading); (4) nouckoBoe (scanning reading).

Mpy NPOCMOTPOBOM YTEHMU MNPEXAE BCEro ONPEAEenseTcs, K KaKon
obrnactTm no3HaHUM OTHOCMTCA QJaHHas WHdopMauusa, un oTbupaetcs
nHTepecylowmnin MaTtepuan. [loTomM no 3arnaBuio, BbIXOAHLIM OaHHbIM,
cxemam, Tabnuuam, puCyHKam W NOAMUCAM K HUM, [O43arorioBkam,
aHHOTaumu, Mo NepBoMy M nocnegHeMy ab3auaM onpenensieTcsi OCHOBHas
TeMa TekcTa (subject-matter). [anee BbligenawTca KHOYEBbIE CrOBa,
KMoYeBble NpeasioKeHns 1 OCHOBHbIE Mbiciv B ab3auax (naparpadax). 1ot
BWA YTeHWsa npegnonaraeT 6bICTPbIN NPOCMOTP TEKCTa Npo cebs.

Mpn 03HAaKOMUTENBbHOM  YTEHUW (4TeHun C obwumM  OXBaTOM
cofepXaHust) nNpoucxoauT 3HaKOMCTBO C WMHGOPMauuewn, 3akrioyYeHHOW B
TEKCTe, C Lenbilo NOHMMaHMA obLlero cmbicna 4utaemoro. pu aTtom Buae
YTEeHUs  BblOenseTcsa rnaBHOE, a BTOPOCTEMNEHHOE  MCKMNoYaeTcs,
obobLaloTcs akTbl, CONOCTABNAITCSA OTAErMbHbIE YacTu TeKCcTa, a Takke
BEOETCH MOWCK CMbICITOBON CTPYKTYpbl, BbIAEMNSAOTCA KrOYeBble CrnoBa M
npeanoXeHus, Kak v Npyu NPOCMOTPOBOM YTEHUU. ITO YTeHne Ans cebs.

Mayyalowee uTeHMe uvMeeT LUenbl MOMHOe MOHUMaHue CMbicrna
YynMTaemoro Tekcta. ATo BAYMYMBOE, TWATenbHoe YTeHue. pammaTnyeckmn
aHanu3 OoTAenbHbIX MPeasIoKEeHUA MOXET MOMOYb MpW 3aTpyaHEeHWU B
MOHMUMaHUKN CMbICIa YTaemoro. 34ecb Takke npegnonaraeTca HaxoxaeHue
KMOYEBbIX CMOB U NPEANOXEHUN. ITOT BUA UYTEHUS MOXET NPOUCXOAUTb
BCNyX 1 Npo cebs.

C uenbio HaxoXxgeHust Kakoro-nmbo dakTa, unuTatbl, amunmum u T. n.
npoBoAmnTcH 6ernbii NPOCMOTP TEKCTa C NOMOLLLIO NOUCKOBOMO YTEHUS. JTOT
BWA, YTEHWSA Takke OCyLLEeCTBRsAeTCa nNpo cebs.

CooTBeTcTBYIOLWIME NPUEMbI YTEHUS MPUMEHSIIOTCA BCAKWI pas, Koraa
Heo6xoanmo BbIOpaTb MMEHHO TOT PEXUM YTEHUS, KOTOPbIN COOTBETCTBYET
Luenu YTeHusi, XxapakTepy YMTaemMoro TekcTa WU BpemMeHu, OTBOAMMOMY Ans
YTEHUSI.

Maparpacd nnm absay (a paragraph) — 370 4YacTb TeKkcTa, MMetoLias
CaMOCTOATENbHOE 3HAYeHWe M HavyMHalLWasCcsad C HOBOW CTPOKu. B Hem
3aKnYeHa onpegeneHHas, 3akoH4YeHHas Mbicib. OTPbLIBOK (a passage) - 310
YacTb TEKCTa, COCTOoALast U3 HeCKomnbknx naparpados. He Bceraa naparpad
(ab3au) coBnagaeT C Nornyeckon YacTblo unu eguHuuen (a logical part or
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unit) TekcTa. Jlornyeckasi 4acTb TEKCTa, B CBOK o4epeb, MOXET COCTOATb U3
HecKomnbknx naparpadoB. B Hen moxeT natn peyb 06 onMcaHum Kakoro-nmbo
npegmeTta, cobbITuA, sBNeHus, npouecca n T. n. Kniwouyesble cnosa (key
words) - 9TO CnoBa, HecyliMe OCHOBHYI0O CMbICMIOBYO Harpysky. B
aHIMUACKOM £i3blke 3TO Yalle Bcero cyuwecTButenbHble. Krovesble
(tematnyeckne) npegnoxeHnsa (topic sentences) nepegalwT OCHOBHYH
MbICIb Naparpada n 0ObIYHO NOMELLAKTCA B HaYarne ero.

Hay4Ho-TexHn4yeckas ctaTbs 06bIYHO COCTOMT U3 CriedyHoLLmMX YacTei:

1. 3aronosok (Title). 2. AHHoTauma (Abstract or Summary). 3. BeegeHuve
(Introduction). 4. O6was 4vactb (Methods, Materials, Procedures).
5. PesynbtaTel, 0OCyXgeHvWe pesynbTaToB, 3akntodeHue (BbiBOAbl) W
pekomeHgaumn (Results, Discussions, Conclusion, Recommendations).
6. bnarogapHoctn (Acknowledgements). 7. Wcnonb3oBaHHas nuTtepartypa
(References, Literature, Bibliography).

AHHOTUPOBAHUE

AHHOTMpOBaHMe — 9TO BTOpuYHas obpaboTka  NUCbMEHHON
nHdopmaummn. LOns Toro 4ToObl 3adukcuMpoBaTb KpaTKoe codepkaHue
npoussedeHus, nuweTcs aHHoTaums. AHHoTauus (Abstract unm Summary) -
3TO KpaTKkasi CnpaBKka O CcTaTbe, NaTeHTE, KHUre, CNPaBOYHMKE U T. M. C TOYKU
3peHus cogepxaHusd. Mpu aHHOTMPOBaHMM NeYaTHbIN MaTepuan usnaraeTcs
B npegenbHo oxaton ¢opme. 3TO nNpouecc CBepTbiBaHMA (CxaTtus)
NHGOPMaLMN C 04EHb BOMbLUMM YMEHbLLEHWEM MO OTHOLLUEHWUIO K OpUrnHany
(o 1/10 ero yactu).

AHHOTauuM ObiBalOT onucaTernbHble, CrnpaBoYHble, pedepaTuBHbIE,
pekomeHaaTenbHble U KpuTudeckue. CTyaeHTam B yyebHOM npouecce Ans
06paboTkM nevaTHOM MHpopMaLIMM HA MHOCTPAHHOM M PYCCKOM Ai3blKax, npu
obOpMIEeHNM 3anncoK K AWNMOMHBIM MpoekTaM, HeobxoAMMO YyMeHue
COCTaBnATb OnucaTenbHble aHHoTauuu. Cneuuanuctbl U yyYeHble Takxke
OOMXHbl YMeTb nNucatb aHHOTauuW K CBOMM Hay4HbIM CTaTbsAM, AOKNagam u
MaTepuanam ansa KoHepeHUUn, Ha KHUMM 1 T. 4.

OnwvcaTtenbHas aHHOTaUMs COCTOUT U3 TPeX YacTen:

1. CnpaBka K aHHOTauuun. B Hel ykasbiBaloTCa crnegyolwme AaHHbIe:
aBToOp; HasBaHMe paboTbl Ha aHrmMUICKOM £3blke, MNepeBoq HasBaHuS;
KONMMYeCTBO CTpaHuL, Tabnuu, PUCYHKOB, CCbITOK Ha WCMONb30BaHHYIO
nuTepatypy; Ha KakoM A3blke gonucaHa paboTa. Kpome Toro, Ans xypHana -
€ro HasBaHWe Ha aHrTMNCKOM S3blKe, HOMEpP U rof U3gaHust; Ons NaTeHToB -
HOMep naTeHTa M CTpaHa naTeHToBaHWs; AnA KatanoroB - dupMma,
BbIMYCTMBLUAS [aHHbIA KaTamnor; AN KHUr, MOHorpadun, y4eOHUKOB -
HasBaHWe u3gaTtenbcTBa. JTa YacTb He obs3aTenbHa NpU aHHOTMPOBaHWUMW
y4ebHbIX TEKCTOB.

2. OcHoBHasi 4YacTb [OfkHa oOTpaxaTb nepeveHb Haubonee
XapaKTepHbIX MOMOXEHUIA MO COAEPXKaHM0 paboThl.
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3. 3aknounTtenbHasa YacTb. B aTon YyacT JomkeH ObiTb OOLLNIA BbIBOA,
aBTopa paboTbl NN ykasaHWe Ha OAUH KakOW-TO BOMPOC, KOTOPOMY B paboTe
yaeneHo ocoboe BHUMaHME, a TakkKe pekoMeHOauusi, Ans KOro AaHHas
paboTa MOXeT NnpeAcTaBnAaTb 0COObLIN UHTEpPEC.

K aHHOTauusaAM, Kak Ha pycCKOM, TaK M Ha aHrUACKOM A3bIke
npegbaBnalOTCS cregytowme TpeboBaHus:

1. JlakOHW4YHOCTbL fA3blka, T.e. MCMONb30BaHWe MPOCTbIX NPeArnoXeHun
(rmaronbl ynoTpebnsaTca Bcerga B HaCTOSALEM BPEMEHU B AENCTBUTENBHOM

unn ctpagatenbHoM 3anore. MopganbHble rnarofbl, Kak npaBuIo,
OTCYTCTBYIOT).

2. Ctporas nornyeckasi CTpykTypa TeKCTa aHHOTauumm.

3. ObsasaTtenbHoe BBeAeHME B TEKCT aHHoTauuM  Be3nUYHbIX

KOHCTPYKLUIA U OTAENbHbLIX CrnoB, Hanpumep: «CoobwaeTcs...», «[loapobHo
onucbiBaeTcs...», «KpaTtko paccmaTtpuBaeTcs...», «Manaratotcs...»,
«KommeHTupytoTCA...» U Ap., C MOMOLLbI0 KOTOPbIX MPOUCXOANT BBEAEHME U
OnUCcaHne TekcTa opurMHana.

4. HeponyuieHne NOBTOPEHWI B 3arnaBun N TEKCTe aHHOTauuu.

5.ToyHoCcTb B nepegaye 3arnaeBva  opurnHana,  OTAENbHbIX
hOpMYnMPOBOK 1 ONpeaeneHun.

6. Vicnonb3oBaHne O6LENPUHATLIX COKPALLLEHMWI CIOB, TakMX Kak: Hanp.,
nT.Aa., NT.N., nap.

7. EAVHCTBO TEPMUHOB 1 0603HAYEHNI.

TekcT aHHOTaumMm aomkeH OblTb MakcMmMarnbHo kpaTkum, oT 500 go 1000

ne4vyaTHbIX 3HAKOB.

OCHOBHble LITaMIMbI
PYyCCKOM si3blKax:

(key-patterns) aHHOTaUM Ha aHIMUACKOM WY

1. The article (paper, book, 1. OTa ctaTbs (paboTa, KHMra n T. 4.)

etc.) deals with...

2. As the title implies the
article describes...

3. It is specially noted...
4. A mention should be
made...

5. It is spoken in detail...
6. ...are noted.

7. Itis reported...

8. The text gives a valuable
information on...

9. Much attention is given
to...

10. The article is of great

KacaeTcs...
2. CornacHo HasBaHuto, B cTaTbe
onucbIBaeTcs...

3. OcobeHHOo oTMeYvaeTcs...

4. YnoMuHaertcs...

5.Mogpo6Ho onuckiBaeTcs. ..
6. YnomunHatotcs...

7. CoobuiaeTcs...

8. TekcT gaeT ueHHyto
WHpopmauumio...

9. bonbluoe BHMMaHWe ygenseTcs...

10. OT1a cTaTbsl OKaXeT BoNbLUIYH
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help to...

11. The article is of interest
to...

12. It (the article) gives a
detailed analysis of...

13. It draws our attention to...

14. The difference between
the terms... and... should be
stressed.

15. It should be stressed
(emphasized) that...

16. ...is proposed.

17. ...are examined.

18. ...are discussed.

19. An option permits...

20. The method proposed...
etc.

NMOMOLLb...

11. OTa cTaTtbhsa NpeacTaBnsieT
WHTEpEC ans...

12. OHa (cTaTbs) AaeT geTanbHbIn
(noapobHbIN) aHanus...

13.0OHa (cTaTbs, paboTa)
npuBMeKkaeT Halle BHUMaHUE K...

14. CnepyeT nogyepkHyTb pasnuyme
MeXay TEPMUHAMMN... ...

15. CnegyeT Nnog4yepKHyTb, YTO..

16.MpegnaraeTcs...

17. MNMpoBepstoTcA
(paccmaTpuBaroTcs)...

18. ObcyxparoTes...

19. BbiGop nossonserT...

20. MNpepnaraembli METOA... U T. 4.

I'IepBble AoBa WTtamMna B OCHOBHOM WUCNONb3yKTCA MNpn YCTHOM
aAHHOTMPOBAHNUN N KPATKOM U3JIOXEeHUU cogepxXaHnd opurmHana.

YTo6bl COCTaBUTb aHHOTALMIO CTaTbW, HYHO O3HAKOMWUTLCA C ee
3arofioBKOM, NPOCMOTPETb  MOA3arorioBKK,  UNMOCTpauuu,  Tabnuupl,
npounTaTh BBEAEHWE U 3aKMNioyeHue; J0CTaTOYHO OHOPa30BOro NpocMoTpa
cTaTby, T. €. NMPOCMOTPOBOr0 YTeHus. Mpu aToM crieayeT UMeTb B BUAY, YTO
KOHKpETHasi TemMa Hay4yHO-TEXHUYECKOro TeKCTa OObIMHO u3naraeTcs B
NepBoM WNM OOHOM M3 HayanbHbIX MNPEANoXEeHWA BBEOEHUA W pexe
3aKnoYeHns.
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APPENDIX B - ACRONYMS

AGC (Automatic Gain Control) — Circuit employed to vary gain or
amplifier in proportion to input signal strength so that output remains at a
constant level.

ALE (Automatic Link Establishment) — A technique that permits radio
stations to make contact with one another automatically.

AM (Amplitude Modulation) — A technique used to transmit information in
which the amplitude of the radio frequency carrier is modulated by the
audio input and the full carrier and both sidebands are transmitted.

AME (Amplitude Modulation Equivalent) — A method of single sideband
transmission where the carrier is reinserted to permit reception by
conventional AM receivers.

ARQ (Automatic Repeat Request) — Data transmission technique for
error-free data transfer.

ASCIl (American Standard Code for Information Interchange) — The
standard code for digital data interchange. ASCII uses a coded character
set consisting of a 7-bit coded character (8 bits including parity check).

BER (Bit Error Ratio) — The number of erroneous bits divided by the total
number of bits communicated.

BLOS (Beyond Line-of-Sight) — Communications that occur over a great
distance.

CCIR (International Radio Consultative Committee) — An organization of
the International Telecommunications Union (ITU) that studies technical
questions related to radio communications.

CW (Continuous Wave) — A radio wave of constant amplitude and
constant frequency. Also, Morse code.

dB (Decibel) — The standard unit for expressing transmission gain or
loss and relative power ratios.

DSP (Digital Signal Processing) — A recently developed technology that
allows software to control digital electronic circuitry.

DTMF (Dual-Tone-Multi-Frequency) — Refers to DTMF signaling, which is
typically used in telephone systems.

EMI (Electromagnetic Interference) — An electromagnetic disturbance that
degrades communications performance. Synonym: Radio Frequency
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Interference (RFI).

ERP (Effective Radiated Power) — Equivalent power transmitted to the
atmosphere, which is the product of the transmitter power output
multiplied by the gain of the antenna.

FEC (Forward Error Correction) — A system of error control for data
transmission whereby the receiver can correct any code block that
contains fewer than a fixed number of bits in error.

FM (Frequency Modulation) — A form of modulation where the frequency
of a carrier varies in proportion to an audio modulating signal.

FOT (Frequency of Optimum Transmission) — The highest frequency
predicted to be available for sky wave transmission for a given path and
time for 85 percent of the maximum usable frequency (MUF).

FSK (Frequency Shift Keying) — A form of modulation in which a digital
signal shifts the output frequency between discrete values.

LOS (Line of Sight) — A term that refers to radio signal propagation in a
straight line from the transmitter to a receiver without refraction; generally
extends to the visible horizon.

LPD (Low Probability of Detection) — Techniques for minimizing the
probability that the transmitted signal is detected by an unauthorized

party.

LPlI (Low Probability of Intercept) — Techniques for minimizing the
likelihood of the intelligence on a transmitted signal being recovered by
an unauthorized party.

LQA (Link Quality Analysis) — A technique for real-time channel
evaluation in which radios measure and store values indicating the
relative quality of a radio link at different assigned frequencies.

LUF (Lowest Usable Frequency) — The lowest frequency in the HF band
at which the received field intensity is sufficient to provide the required
signal-to-noise ratio.

MFSK (Multi-tone Frequency Shift Keying).

MUF (Maximum Usable Frequency)-The upper limit for the frequencies
used at a specified time for radio transmission between two points via
ionospheric propagation.

HF (High Frequency) — Nominally, the band from 3 to 30 MHz; in
practice, the lower end of the HF band extends to 1.6 MHz.

140



Hz (Hertz) — Basic unit for frequency.

IF (Intermediate Frequency) — A frequency used within equipment as an
intermediate step in transmitting or receiving.

IONCAP (lonospheric Communications Analysis and Prediction) — A
popular and effective propagation prediction program that predicts
system performance at given times of day as a function of frequency for a
given HF path and a specified complement of equipment.

NVIS (Near-Vertical Incidence Sky wave) — A technique for transmitting
over relatively short ranges by ionospheric refraction using very high
incident angles.

OHM Unit of measurement of resistance. Its symbol is W.

OTAR (Over-The-Air-Re keying) — This technique developed by Harris
eliminates the need for manual loading of encryption keys and provides a
more secure method of key management.

RAU (Remote Access Unit).

SNR (Signal-to-Noise Ratio) — The ratio of the power in the desired signal
to that of noise in a specified bandwidth.

RMS (Root Mean Square).

ISB (Independent Sideband) — Double sideband transmission in which
the information carried by each sideband is different.

RTCE (Real-Time Channel Evaluation) — Techniques used to select
frequencies, adjust data rates, or change modulation schemes in
adaptive radio systems.

SATCOM (Satellite Communications).

SSB (Single Sideband) — A modulation technique in which the carrier and
one sideband (upper or lower) are suppressed so that all power is
concentrated in the other sideband.

TEK (Traffic Encryption Key) — Used in digital encryption.

TIU (Telephone Interface Unit).
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APPENDIX C — GLOSSARY

ABSORPTION, n, the extraction of energy, usually from a wave. A
radio carrier wave is absorbed by many materials, resulting in the
conversion of the absorbed energy into heat or some other form of
energy. The alternatives to absorption are transmission, reflection and
refraction.

ADAPTIVE EXCISION FILTER A signal-processing technique that
improves data transmissions. It seeks and suppresses narrow band
interference in the demodulator input and reduces the effects of co-
channel interference (interference on the same channel that is being
used).

ADAPTIVE SYSTEM A system that automatically adjusts its parameters
to improve its performance in response to changing conditions.

AMPLITUDE The peak-to-peak magnitude of a radio wave.

ANTENNA COUPLER/TUNER A device between the transmitter and
antenna that modifies the characteristics of the load presented to the
transmitter so that it transfers maximum power to the antenna.

ANTENNA DIRECTIVE GAIN The ratio of radiation intensity in a certain
direction to the average radiation intensity.

ANTENNA POWER GAIN The ratio of radiated power in a given direction
to the antenna input power.

ASYMMETRICAL KEY SYSTEM A key management system that allows
two-way secure communications among all users that have a public key
and a private key.

ASYNCHRONOUS A data communication system that adds start-and-
stop signal elements to the data for the purpose of synchronizing
individual data characters or blocks.

ATMOSPHERIC NOISE Radio noise caused by natural atmospheric
processes (primarily by lightning discharges in thunderstorms).

AUTOMATIC CHANNEL EQUALIZER A signal processing technique
that improves data transmissions by compensating for variations in the
channel characteristics as data is received.

BANDPASS FILTER A filter that passes a limited band of frequencies. It
is used to remove noise and spurious signals generated in the exciter or
output frequency harmonics from the power amplifier.
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BANDWIDTH The range of frequencies occupied by a given signal.

BASEBAND The frequency band occupied by a signal prior to radio
frequency carrier modulation or following demodulation.

BAUD A unit of signaling speed equal to the number of symbols, i.e.,
discrete signal conditions per second.

BINARY Number system having base of 2, using only the symbols 0 and
1.

BIT One binary digit (0 or 1).

BROADBAND A term indicating the relative spectrum occupancy of a
signal as distinguished from a narrow band signal. A broadband signal
typically has a bandwidth in excess of twice the highest modulating
frequency. Synonym: Wide-band.

BURST, n a few cycles of signal.

CARRIER A radio frequency signal that may be modulated with
information signals.

CHARGE, n. the fundamental property of the electron (negative
charge) and proton (positive charge). The recognizable and measurable
feature of charge is that one charge will exert force on any other charge.
The relationship was discovered by Charles Coulomb, after whom the
modern unit of charge is named. One Coulomb (which equals 6.24184 x
10" electrons) is the charge which, one metre from an equal charge in a
vacuum, repels it with a force of 8.9874 x 10° newtons.

CHANNEL A unidirectional or bi-directional path for transmitting and/
or receiving radio signals.

CIPHER TEXT Encrypted data.
COLLOCATION The act or result of placing or arranging side by side.

COSMIC NOISE Random noise originating outside the earth’s
atmosphere.

CRYPTOGRAPHY A COMSEC technique that translates (encrypts)
information into an apparently random message and then interprets
(deciphers) the random message by decryption.

D LAYER First layer in the ionosphere. Reaches maximum ionization
when the sun is at zenith and dissipates quickly toward sunset.

DE-INTERLEAVING Process used by a demodulator to reverse
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interleaving and thus correct data transmission errors used in FEC
coding.

DEMODULATION The process in which the original modulating signal is
recovered from a modulated carrier.

DIPOLE ANTENNA A versatile antenna that is usually a wire fed at the
center of its length. Its orientation provides either horizontal or vertical
polarization.

DIRECT WAVES Travel in straight line, becoming weaker as distance
increases.

DIRECTIONAL ANTENNA An antenna that has greater gain in one or
more directions.

E LAYER The mid-level of the ionosphere which reaches maximum
ionization at noon. It begins dissipating toward sunset and reaches
minimum activity at midnight. Irregular cloud-like formations of ionized
gases occasionally occur in the E layer.

ENCRYPTION Process of translating information into an apparently
random message.

ERROR DETECTION An error correction technique that uses binary
code words to modify data messages by systematically adding check bits
to detect errors in received words.

EXCITER The part of the transmitter that generates the modulated signal
for a radio transmitter.

F LAYER The uppermost and most heavily ionized region of the
ionosphere. Important for long-haul communications, since this layer
remains ionized even after sunset.

FADING The variation of the amplitude and/or phase of a received signal
due to changes in the propagation path with time.

FREQUENCY The number of completed cycles per second of a signal,
measured in hertz (Hz).

FREQUENCY HOPPING The rapid switching (hopping) of radio system
frequency for both the receiver and transceiver from frequency to
frequency in apparently random patterns, using a common timing
reference.

GAIN The ratio of the value of an output parameter, such as power, to its
input level. Usually expressed in decibels.
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GROUND REFLECTED WAVE The portion of the propagated wave that
is reflected from the surface of the earth between the transmitter and
receiver.

GROUND WAVE A radio wave that is propagated over the earth and
ordinarily is affected by the presence of the ground.

IMPEDANCE Opposition to current flow of a complex combination of
resistance and reactance. Reactance is the opposition to AC current flow
by a capacitor or an inductor. An ideal antenna coupler will act so as to
cancel the reactive component of antenna impedance, i. e., by providing
an equal inductive reactance if the antenna has a capacitive reactance or
an equal capacitive reactance if the antenna presents an inductive
reactance.

INCIDENT ANGLE The angle at which sky waves enter the ionosphere.

INTERLEAVING A technique that increases the effectiveness of FEC
codes by randomizing the distribution of errors in communication
channels characterized by error bursts.

IONOSPHERE A region of electrically charged particles or gases in the
earth’s atmosphere extending from 50 to 600 kilometers (approximately
30 to 375 miles) above the earth’s surface.

IONOSPHERIC SOUNDING An automated propagation prediction
technique.

JAMMING Deliberate interference that results from transmission on
operating frequencies with the intent to disrupt communications.

KEY A variable that changes the mathematical algorithm in cryptography.

KEY GENERATOR A device or process that generates the variable for a
cryptographic encoding system.

MAIN LOBE In an antenna radiation pattern, the lobe containing the
direction of maximum radiation intensity.

MODEM (MOdulator-DEmodulator) — A device that modulates and
demodulates signals. The modem converts digital signals into analog
form for transmitting and converts the received analog signals into digital
form.

MODULATION The process, or result of the process, of varying a
characteristic of a carrier in accordance with a signal from an information
source.
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MULTTPATH The propagation phenomenon that results in radio signals
reaching the receiving antenna by two or more paths.

MULTTPATH SPREAD The range of timed differences that it takes for
radio signals to reach the receiving antenna when they arrive from
several routes, which may include one or more sky wave paths and/ or a
ground-wave path. The effect of multipath spread is minimized by
selecting a frequency as close as possible to the MUF.

OMNIDIRECTIONAL ANTENNA An antenna whose pattern is non-
directional in azimuth.

ON-OFF KEYING Turning the carrier on or off with telegraph key (Morse
code). Same as CW.

PARALLEL TONE MODEM Carries information on simultaneous audio
tones, where each tone is modulated at a low-keying rate.

PHASE In a periodic process such as a radio wave, any possible
distinguishable state of the wave.

POLARIZATION The orientation of a wave relative to a reference plane.
Usually expressed as horizontal or vertical in radio wave terminology.

POWER AMPLIFIER The part of the transmitter that boosts the output
power of the radio signal to the desired wattage before sending it to the
transmitting antenna.

PREAMBLE A known sequence of bits sent at the start of a message
which the receiver uses to synchronize to its internal clock.

PROPAGATION The movement of radio frequency energy through the
atmosphere.

PUBLIC KEY CRYPTOGRAPHY A type of key management system
used in the commercial sector. Under this standard, each user generates
two keys, a public key and a private key. The strength of such a system
lies in the difficulty of deriving the private key from the public key.

RADIATION PATTERN Pattern determined by an antenna’s design and
strongly influenced by its location with respect to the ground. Radiation
patterns are frequency dependent.

REFRACTION The bending of a radio wave as it passes obliquely from
one medium to another.

SCRAMBLING A COMSEC technique that involves separating the voice
signal into a number of bands, shifting each band to a different audio
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frequency range, and combining the resulting bands into a composite
audio output that modulates the transmitter.

SERIAL TONE MODEM Carries digital information on a single audio
tone.

SHORTWAVE Radio frequencies above 3 MHz.

SID (Sudden lonospheric Disturbance) — Abnormally high ionization
densities caused by solar flares, resulting in a sudden increase in radio
wave absorption.

SIDEBAND The spectral energy, distributed above or below a carrier,
resulting from a modulation process.

SKY WAVE A radio wave that is reflected by the ionosphere.

SOFT-DECISION DECODING An error-correction technique where a
group of detected symbols that retain their analog character are
compared against the set of possible transmitted code words. A
weighing factor is applied to each symbol in the code word before a
decision is made about which code word was transmitted.

SPORADIC E Layer found in the E Layer of the ionosphere. Supports
propagation of sky waves at the upper end of the HF band and beyond.

SPREAD SPECTRUM A technique used to overcome deliberate radio
communications interference, in which the modulated information is
transmitted in a bandwidth considerably greater than the frequency
content of the original information.

STORE AND FORWARD A technique where information is stored until a
communication link is established and then sent.

SUNSPOT CYCLE Eleven-year cycle of sunspots which generate bursts
of radiation that increase levels of ionization.

SURFACE WAVES Travel along the surface of the earth and may reach
beyond the horizon.

SYMMETRIC KEY SYSTEM A key management system in which the

same key encrypts and decrypts data.

SYNCHRONOUS A form of data communications that uses a preamble

to alert the data receiver that a message is coming and to allow it to

synchronize to an internal bit clock.

TAKE-OFF ANGLE The angle between the axis of the main lobe of an
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antenna pattern and the horizontal plane at the transmitting antenna.
TRAFFIC The information moved over a communications channel.

TRANSCEIVER Equipment using common circuits in order to provide
transmitting and receiving capability.

TRANSEC (Transmission Security) — Techniques that prevent signal
detection or jamming of the transmission path.

VERTICAL WHIP ANTENNA An omnidirectional antenna that has low
take-off angles and vertical polarity.

VOCODER A device that converts sounds into a data stream that can be
sent over an HF channel. Short for voice coder-decoder.

WAVELENGTH Distance between point on loop of wave to
corresponding point on adjacent wave.
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VOCABULARY

ADAPTIVE EXCISION FILTER — adanmuseHbIl pexXeKmopHbIl ¢hunbmp
MeTtog o6paboTkvM curHana, ynydwawoowuin nepegadvy AaHHbIX. WweT un
NMOLABNsieT Y3KOMOJSIOCHLIE MOMEXM Ha BXOAEe OEeMOAyNnsaTopa W CHWKaeT
BO3[eNCTBNE BHYTPUKaHarnbHbIX NoMex (MoMex B UCNOMb3yeMOM KaHare).
ADAPTIVE SYSTEM — adanmuseHas cucmema

Cunctema c aBTOMaTU4eCKON NOACTPONKON NapaMeTpoB C Lenbio yny4ylleHns
COBCTBEHHbIX XapakTepUCTUK NPU N3MEHEHNWN YCIOBUNA.

AGC (Automatic Gain Control) — APY (asmomamu4eckasi peayrupoeka
ycuneHus)

Cxema, npumeHsiemass AnNs PerynupoBKU YCUNMTENs MponopLMoHanbHO
MOLLLHOCTM BXOAHOrO CWrHana, Taku obpa3oMm, 4YTO BbIXOOHOW CUrHan
NOAAEPXKNBAETCA Ha NOCTOSHHOM YPOBHE.

ALE (Automatic Link Establishment) - AYC (asmomamuueckoe
ycmaHoerieHue ces3u)

MeTtoa, nossonsoowWwMi CTaHUMsM ©GecnpoBO4HOM CBSI3WM  yCTaHaBnvBaTb
CBS3b APYr C PYroM aBTOMaTUYECKU.

AM (Amplitude Modulation) — AM (amrnumydHas mModynsayusi)

MeTon, NnpyMeHsiemMbIn ana nepegayn nHgopmauumn, B KOTOpoW aMnnutyaa
Hecyllen mogynupyeTcsa ayaumo BXOAOM, MpuyeM nepeparTcs U nonHas
HecyLlas, 1 o6e 6oKoBble NOMNOCHI.

AME (Amplitude Modulation Equivalent) — OAM (skeusaneHm
amnaumyOHoU modynsayuu)

MeTtoa nepegayn OAMHOYHOM GOKOBOW MOMNOCHI MPU KOTOPOM Hecylas
BOCCTaHaBnmMBaeTcs  gna  obecneyenumss npuema  06blMHBIMM  YM
NPUEMHUKaMMU.

AMPLITUDE — amnnumyda

PacctosHve mexay nmkamu BOJSHbI.

ANTENNA COUPLER/TUNER - ycmpolicmeo cesi3u aHmeHHa/mioHep
YCTPOWCTBO, pacronoXeHHOe Mexay nepeaartyMkoM W aHTEeHHOW, KoTopoe
N3MEHSIET XapaKTEepPWUCTMKM Harpy3kM nepejatyvMka Ans nepefadvm  Ha
aHTEHHY MaKCMManbHOW MOLLHOCTH.

ANTENNA DIRECTIVE GAIN — npsmoe  ycuneHue  aHMmeHHbI
MHTEHCMBHOCTb M3MyyYeHus B onpedeneHHOM HamnpaBfieHUn OTHOCUTESbHO
cpeaHeln MOLLHOCTU M3MyYEHUs] aHTEHHbI.

ANTENNA POWER GAIN — ycuneHue mowHocmu aHmeHHbl V3nyvyaemas
MOLLHOCTb B OMpefefnieHHOM HarnpaBfeHUM OTHOCUTENbHO K BXOOHON
MOLLLHOCTY @HTEHHbI.

ARQ (Automatic Repeat Request) — Al13 (asmomamuyeckul nepe3anpoc).
MeToa nepegayun gaHHbIx ang obecneveHns 6e3ownbovHon nepenayn.
ASCII (American Standard Code for Information Interchange) —
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k00 ASCII (amepukaHckuli cmaHOapm koda Onsi obmeHa uHgopmauyuel)
CraHgapTt koga gna obmeHa undposbiMu gaHHeiMu. B ASCIlI npumeHnsieTca
Habop KOOOBbIX 3HAKOB, COCTOALLMIA U3 7-OUTHBIX 3aKOAMPOBAHHbLIX 3HAKOB (8
6uT, BKMoYas NPoBEPKY Ha NapUTETHOCTD).

ASSYMETRICAL KEY SYSTEM - acummempu4Hasi cucmema Krovel
Cuctema ynpaBneHuss knwovamu, obecneumBatolias  ABYCTOPOHHIOK
Ge3onacHylo CBSI3b  Mexay BCeMU  MOMb3oBaTeNnsiMv,  UMEKLWUMHN
06LLEeAOCTYMHbBIN KIMHOY W NTUYHBIA KITHOY.

ASYNCHRONOUS - acuHXpOHHbIU

Cuctema nepefjaun [aHHbIX C [AoGaBneHue HavalnbHbIX W KOHEYHbIX
KOMMOHEHTOB CWUrHana K AaHHbIM AN CUHXPOHWM3auUW OTAENbHbIX 3HAKOB
nnm 6noKoB AaHHbIX.

ATMOSPHERIC NOISE — ammocgepHbIl wym

Paguo wymMm, BbI3BaHHbI eCTECTBEHHBIMU aTMOCHEPHBIMY NpoL,eccamu
(0BbIYHO pa3psigamMmn MOSHUIA B TpO3y).

AUTOMATIC CHANNEL EQUALIZER - asmomamudeckuli 3Kearnalizep
KaHana

MeTon o06paboTku curHana, ynydwawwuii nepefavy LaHHbIX MNyTeM
KOMMNEHCaLUN OTKIMOHEHWI XapaKTEPUCTUK KaHana npu npMeme AaHHbIX.
BANDPASS FILTER — nonocoeou ¢bunbmp

®unbTp, NponyckawLMin orpaHUYEHHyYI0 Nomnocy YacToT. [pumeHseTcs ans
yAaneHust Lwyma v criyvdanHbIX CUrHarnoB, reHepupyemMbix BO30yamMTenem, unm
BbIXOAHbIX YACTOTHbIX FAPMOHUK YCUIUTENSI MOLLHOCTM.

BANDWIDTH - wupuHa rnonoca

[rana3oH 4acToT, 3aHMMaeMbIX OTAEMbHBIM CUTHAIIOM.

BASEBAND — rionoca nponyckaHusi

Monoca uyactoT, 3aHMMaeMasi CuUrHanoM [0 MOAYMNsUMM  HecylleWn
pagvoYvacToThl UK NocrneayoLwen Agemoaynsaumm.

BAUD - 600

EavHuua ckopocTu nepegayn curHana, paBHas KonmyecTBy CMMBOSIOM, T.€.,
yCnoBMWe ANCKPETHOrO CUrHarna B CeKyHAy.

BER (Bit Error Ratio) — CEO (ckopocmb bumosoli owubku) Konnyectso
owunbouHbIx 6UTOB, MoaeneHHoe Ha obllee KOMMYecTBO nepedaBaeMbixX
6uTos.

BINARY — 080uy4HbIl

YucneHHasa cuctemMa no OCHOBAHUIO 2, rAe UCMONb3YHTCA TONbKO CUMBOSbI
On1.

BIT — 6um

OpHa gBonyHaga umndpa (0 unm 1).

BLOS (Beyond Line-of-Sight) — (sHe npsmol sudumocmu) CBA3b Ha
JanbHee paccTosiHuE.

BROADBAND - wupokas nosioca

OTHocuTENbHAs  3aHATOCTb  CMEKTpa CUrHamoM, Mo  onpeaeneHuto
OTHOCUTENBHO Y3KOMOOCHOro curHana. LLIMpokononocHbI curHan oObIYHO
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UMEeeT nMoriocy, BOBOE MNPEBbLILANIOWYIO Hanbonee BLICOKYHO 4acToTy
mogynsumm. CnHoHum: Wideband.
CARRIER - Hocumernb, ces3b, Hecywasi 0aHHbIX

PagvoyacToTHbIN curHan, KOTOPBbIN MOXeT MOJynMpoBaTbCs
NMH(OPMAaLIMOHHBIMY CUrHanamu.
CCIR (International Radio Consultative Committee) - CCIR

(MexdyHapoOHbIl KOHCYnbmamueHbIl, Komumem o 6ecrpo8o0HoOU ces3u)
OpraHusaumsa B coctaBe MexayHapogHoro TenekoMmyHukaumoHHoro Cotosa
(ITU), usyvarowasa TexHm4eckme BonpocChl, OTHOCALLNECH K CBA3W.

CHANNEL - kaHan

OpHoHanpasneHHbIn UKW AByHanpaBneHHbIn NyTb nepegadv un/vwnn npuema
paavocurHarnos.

CIPHER TEXT — 3ako0upo8aHHbIlU meKcm

KoavpoBaHHble AaHHbIe.

COLLOCATION - pasmeuweHue

Mpouecc nnu pesynbTaTt pasMeLLeHns ABYX CTOPOH.

COMSEC (Communication security) — (6esonacHocmb ces3u)

MeToabl ckpembnupoBaHua unu Kpuntorpaduu, enatowme MHopMaumio
HeLOCTYNHON AN NOHMMaHWUA HEABTOPU3OBaHHLIMU MOSNb30BaTENSIMM.
COSMIC NOISE — kocmu4eckuli wym

CnyyavHbIn  WyM, BO3HMKAKOWWA 3a npegenaMmy 3eMHOM aTMocdepsbl.
CRYPTOGRAPHY — kpunmozpagusi

Metog COMSEC, cocTtosilwmi B npeobpasoBaHmm (Lindpaumm) nHpopmaumm
B Kaxylumecs criydarHbiMM COODLLEHWs M nocrneayowen MHTepnpeTaumnm
(oewndpaumm) aTux coodLLEeHNN.

CW (Continuous Wave) — HB (HernipepbigHasi 8011Ha)

PagvoBonHa ¢ NOCTOSHHOM aMNnUTYAON M YacTOTOW, Takke M3BECTHas Kak
ko Mopae.

D LAYER — criot D

MepBbIn crno noHocdepbl. [JocTuraeT MakCUManbHOW WOHWU3aUUKU Npu
MOMOXXEHWWN COfMHLA B 3eHUTE M BLICTPO McYe3aeT Ha 3akaTe.

dB (Decibel) — 06 (deyuben)

CraHgapTHas eavHULA BbIpaXeHUs ycuneHus unu ocrnabnexHusa nepegaym u
OTHOCUTENbHbIX KOA(PMULMEHTOB MOLLHOCTH.

DE-INTERLEAVING - denepemexeHue

Mpouecc B aemopynaTope, COCTOSIUA B OOpaTHOM NEpPeMEXeHUn U
KoppekTupoBaHuM ownboK nepedadn JaHHbIX, npuMmeHsembin B FEC
KOL4MPOBaHWM,

DEMODULATION — demodynsayusi

Mpouecc, npu KOTOPOM MNepBOHAYarnbHbIN  MOAYNMPYIOWWA  curHan
BOCCTaHaBNMBaeTCs U3 MOOYNMPOBAHHOWN HeCyLLEew.

DIPOLE ANTENNA — subpamopHasi aHmeHHa

MHoroueneBsas aHTeHHa, OObIMHO WCMOMb3ylollas MNPOBOAHOW dwuaep Mo
LEeHTpy cBOel pAanuHbl. B 3aBucMMocTM OT  OpueHTaumMmM BO3MOXHA
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ropusoHTanbHas unv BepTukanbHas nonspusauus.
DIRECT WAVES — nipsiMbie 807IHbI.

MpoxoasaT no NpsiMon NHUK, ocriabeBatoT NpY YBENUYEHUN PACCTOAHMS.
DIRECTIONAL ANTENNA — HanpaeneHHasi aHmeHHa

AHTEHHa, nmetowasn bonbLuee ycuneHne B oAHOM unu donee

HanpaBneHusX.

DSP (Digital Signal Processing) — L|OC (Lugbposasi obpabomka cuzHasios)
HepaBHo paspaboTaHHas TexHororus, no3Bonsowas nporpaMMHOMY
obecneyeHnto KOHTPONMPOBaTh LN POBLIE SNEKTPOHHBLIE CXEMBI.

DTMF (Dual-Tone-Multi-Frequency) — DTMF (mMHoxecmeeHHasi Yacmoma ¢
080UHbIM MOHOM)

OtHocutca k DTFM curHanam, OObIMHO nNpUMEHSIeMbIM B cUCTeMax
TenedoHnn.

ELAYER - cnoti E

MpOMEXYTOYHbIN  YpOBEHb WOHOCHEpPbLl, AOCTUralWNA  MaKkcUmanbHON
MoHu3aumMn B nongeHb. HauuHaeT wucyesaTb K 3akaTy M gocturaet
MWHVMMAaInbHOW aKTMBHOCTU B MONHOYb. B 3TOM cnoe MoryT nosiBNsiTbCs
CKOMMEHWs, WMOHU3MPOBAaHHbLIX rasoB, BbIMAAAWME KaK HenpaBUIbHOW
dopmbl obnaka.

EMI (Electromagnetic Interference) — OMI1 (anekmpomazHUMHbIe MomMexu)
OnekTpoMarHUTHble BO3MYLLIEHWS, YXYALIaloLWme XapakTepuUCTUKN CBA3N.
ENCRYPTION — koduposaHue

Mpouecc npeobpasoBaHMs MHOPMaUMM B  Kaxylleecs CrnydariHbiM
coobLueHwue.

ERP (Effective Radiated Power) — O0M (aghchekmusHo ompaxeHHas
MouwjHoCmb)

OKBMBaneHTHas MOLLHOCTb, MepedaBaemMass B aTmocdepy, KoTopas
ABMNSETCHA NpoM3BefeHeM BbIXOOAHOW MOLLHOCTM nepefartyvka Ha ycuneHue
aHTEHHbI.

ERROR DETECTION — 0emekmupogaHue owubok

MeToa KoppekuMn OLIMBOK, MPUMEHSIOWMIA CrnoBa OBOWMYHOTO KoAa, AnNS
N3MEHEHMS COOOLLEHMI [OaHHbIX MyTeM CUCTEMATUM4ecKoro npubaBneHus
NMPOBEPOYHbIX BUTOB ANs AeTeKTUPOBaHWUS OLWNBOK B NPUHATLIX CroBax.
EXCITER - 8036ydumerib

YacTb nepepatowero obopynoBaHus, reHepupylowas MoAynMpoBaHHbIV
CWrHan Ans paguonepeaaryvka.

F LAYER — crnou F

Camblii BEpXHUI, Hanbonee VMOHM3NPOBAHHBIN Yy4acTOK MOHOCKEpPH!, UMeeT
6onbluoe 3HaYeHWe AN ganbHen CBA3W, T.K. MOHU3aLUUSA B HEM COXpaHsieTcs
1 nocrne 3akarta cornHua.

FADING — 3amyxaHue (¢heOuHe)

OTKkNoOHeHus amnnuTydbl W/unu ¢asbl NPUHATOrO CUrHana BCneacTeue
N3MEHEHMWS YCNOBUIN pacnpoCcTpaHeHNsi BO BPEMEHMW.
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FEC (Forward Error Correction) — OKO (onepexarowasi Koppekuyus
owubok)

Cuctema KoHTpons owunbok npu nepegave AaHHbIX, NPUYEM MNPUEMHUK
MOXEeT KOoppeKkTMpoBaTb Itob6on 6nok Koaa, KOTOpbl COAEPXMT oLmMbok
MeHee (PMKCUPOBaAHHOIO NX KONNYECTBA.

FM (Frequency Modulation) — YM (vacmomHasi modynsuyusi)

dopma moaynaumn, MNpu  KOTOPOW YacToTa Hecylen Uu3MeHsdeTcs B
nponopuun K MogynupytoLiemy ayamo curHany.

FOR (Frequency of Optimum Transmission) — yacmoma onmumarsbHOU
nepedayu

Haunbonblasa yacToTa, OCTynHas Anst nepegayn no onpeaeneHHoMy fyyy um
B oOnpedeneHHoM BpemMeHHOM wuHTepBane npu 85% MakcumanbHo
NCNonb3yeMomn 4YacToThbl.

FREQUENCY — yacmoma

KonuyecTBo NOMHbIX LIMKNOB CUrHana B cekyHay, namepsemas B repuax (u).
FREQUENCY HOPPING - ckaykoobpasHas rnepecmpolika Yacmomsl
CVHXpPOHM3NPOBaHHOE ObICTPOE nepekntodeHne (CKa4vok) 4YacTtoThl B
pagvocucTeMe Kak npuvemHuka, Tak M npuemonepegaTymka C 4YacToTbl Ha
4YacTOTy MO KaxyLlen Crny4yaHON cxeme.

FSK (Frequency Shift Keying) — 8e00 cdgueza 4acmombi

dopma MogynauMmK, Npu KOTOPON LMAPOBOW CUrHaN CABUTaeT BbIXOAHYHO
4YacTOTy MexXay ANCKPETHLIMWN 3HAYEHUAMU.

GAIN - ycuneHue

KoahduumeHT 3HayeHWss BbLIXOOQHOrO napameTpa, Takoro Kak MOLYHOCTb,
OTHOCUTENBHO BXOAHOro ypoBHS. OBbIYHO BbipaxaeTcs B geumbenax.
GROUND REFLECTED WAVE — ompaxeHHasi om [08epxHocmu 3emsu
80/1Ha

YacTb pacnpocTpaHeHHOM BOSHbI, KOTOpasi OTpaXaeTcd OT MOBEPXHOCTU
3eMnNK Ha NyTU Mexay nepeaaTtynkom U NPUEMHUKOM.

GROUND WAVE — Ha3eMHas 80/1Ha

PagnoBornHa, pacnpoctpaHsemas Haf NoOBEPXHOCTLIO 3eMIN.

HF (High Frequency) — BY (sbicokasi yacmoma)

HomnHanbHas nonoca 3 ... 30 MIU, Ha npakTuke HWXHAA rpaHuua BY
nonockl goxoaut go 1,6 Mlru.

Hz (Hertz) — 'y (lepu)

OcHoBHas eagnHMLLA YacTOThbl.

IF (Intermediate Frequency) — 14 (npomexymouyHass 4yacmoma) YacTtoTa,
ucnonbdyemMass B 000pyooBaHWM Anst MPOMEXYTOYHOrO Liara Mexay
nepegayen UnNu NpUeMom.

IMPEDANCE — umnedaHc

MpoTMBOMNONOXHOCTL Tekyliemy MOTOKY CMNOXHbIX KOMOBMHaumn
COMNpPOTUBIEHNS " peakTUBHOIO COMNPOTUBIEHNS. PeakTtnBHOE
COMpPOTUBIIEHNE SBMSETCA NPOTUBOMOMOXHOCTLIO MOTOKY NepemMeHHOro
HanpsbkeHWst B KOHAeHcaTtope wnn uHayktope. WMpoeanbHoe aHTEHHoe
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YyCTPOWCTBO paboTaeT TakMuM o6pas3omM, 4TOObI NOAABMSATbL PeakTUBHYHO
KOMMOHEHTY wWMnegaHca aHTeHHbl, T.e., MyTem obecnevyeHns paBHOMO
WHOYKTUBHOrO  PEaKkTMBHOIO  COMPOTMBIIEHUS, €CMM  aHTEeHHa umeeT
€MKOCTHOEe peaKTMBHOE COoMpoTMBeHne, NnMbo aHanormyHoro eMKOCTHOrO
pPeaKkTMBHOIO COMPOTUBIIEHUS, €CMU aHTeHHa MoKa3blBaeT WHAOYKTUBHOE
peakTMBHOE COMpPOTMBMEHUE.

INCIDENT ANGLE - yzo51 nadeHusi

Yron BxoxaeHusa pagnocurHana B atmocdpepy.

INTERLEAVING - nepemexeHue

Meton, nosblwarowmn addgektnsHocts FEC  kogmpoBaHua  nyTem
paHooMu3auumM pacnpegeneHus owmnboK B KaHamax CBS3W NpW HanMymm
nepegayn oLWMB0OYHbIX NaKeToB.

IONCAP (lonospheric Communications Analysis and Prediction) —
AlNC (aHanu3 u npozHo3uposaHue UOHOCGhePHOLU ces3u)

MonynspHasa " apdpekTnBHas nporpamMmma NPOrHo3npoBaHUs
pacnpocTpaHeHus, npeAckasbiBalowas CUCTEMHbIE XapaKTepucTukM B
onpefeneHHoe BpeMsi OHS B 3aBUCMMOCTU OT YacToThbl AN ONpeaeneHHOro
BY nyya n oTHocMTeNbHO onNpeaeneHHoro 06opyaoBaHus.

IONOSPHERE — uoHocgbepa

Cnon anekTpuyeckn 3apsKeHHbIX YacTul, unu rasoB B atMmocdepe 3emnu,
NpoTskeHHOCTbI0 0T 50 o 600 KM Hag NOBEPXHOCTHLIO 3EMIIN.

IONOPHERIC SOUNDING — uoHocghepHoe 30HOUpo8aHue

MeToa NporHo3avpoBaHNs aBTOMaTU4ECKOro pacnpoCTpaHeHUs.

ISB (Independent Sideband) — HEIl (Hesasucumasi 6okoeasi rosioca)
Mepegaya no pgBonHoW 6GoOkOBOW nofiloce, MpuyeM MNo Kaxaon 6okoBoun
nonoce nepepaetca nHpopmauus, oTnNnMdHas OT TOW, KoTopas nepepaetca
no apyrov 6okoBow nonoce.

JAMMING - HasedeHHasi nomexa

HamepeHHble nomexu, HaBegeHHble Ha paboyne 4YacToTbl ANS UCKaXeHWUs
CBA3MU.

KEK (Key Encryption Key) — ko4 wuchposaHus Kioded, Knasuwa Krrda
wugposaHusi

MpumeHsieTca B uMdpoBoM LLINPOBAHUM.

KEY — Kntou

MepemeHHas, naMeHsLWas MaTeMaTM4eckuin anroputM B Kpuntorpadum.
KEY GENERATOR — 2eHepamop krroqel

Yctponcteo  wmnu npouecc  POPMUPOBaHUS nepemMeHHbIX  Ans
KpunTorpadn4eckon cucteMbl KOAMPOBAHMS.

LOS (Line of Sight) — JIlB (nuHusi npsmot saudumocmu)

TepMuH, OTHOCALWIMACA K pacnpoCTpPaHEeHUIO paguocurHana no npsmon
NHUK OT NepefaTyunka K NpuemHuky 6e3 pedppakumm; obbIYHO NpocTpaeTcs
00 NUHWM rOpPU30HTA.

LPD (Low Probability of Detection) — HB/[] (Hu3kasi e8eposimHOCMb
demeKkmuposaHusi)
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MeToabl MUHMMU3AUMM BEPOSITHOCTU HECAHKLMOHMPOBAHHOIO OOHapyXeHus
nepefaHHOro curHana.

LPI (Low Probability of Intercept) — HBI1 (Hu3kass 8eposimHOCMb
nepexeama)
MeTogbl MUH/MU3aLNM BEPOSATHOCTM HeCaHKLMOHNPOBAHHOIO

pacno3HaBaHUs nepegaHHOro BOCCTaHaBMMBaeMOro curHana.
LQA (Link Quality Analysis) — AKC (aHanu3 kadyecmea cesi3u)

MeToa peanbHOM OLUEHKM KaHana, B KOTOPOM PagvMoCTaHUUM U3MEpPSoT 1
3aNOMMHAKT  3HayeHusl, obo3HavawLmne  OTHOCUTENbHOE  KayeCTBO
pagvokaHana npy pasnu4yHbIX YacToTax.

LUF (Lowest Usable Frequency) — (HaumeHee ucrionib3yemasi 4acmoma)
HaumeHblias yactota BY-nonockl, npu KOTOPON MHTEHCUBHOCTb MPUHSATOrO
nons goctaToyHa Ans obecneyeHus TpebyemMoro OTHOLWEHMS CUrHAN/LWYM.
MAIN LOBE — ocHO8HOLU fienecmok (aHmeHH»bI)

JlenecTok aHTEeHHOW u3nyyarwLlen guarpaMmmbl, COAEPXalUniA HanpasreHue
MaKCMMarbHON MHTEHCUBHOCTY U3NYyYeHNs.

MFSK (Multi-tone Frequency Shift Keying) — MmHO20moOHO8as
MaHUnynayus.

MODEM (MOdulator-DEmodulator) — modem

YcTponcTBo, Mogynupylolwee W gemogynupyiowee curHanbl. Mogem
npeobpasyeT uUMPOBbIE CUrHanbl B aHanorosyw ¢GOPMYy W MPUHATbIE
aHanorosble curHanbl B LMPOBbIE.

MODULATION — modynsyusi

Mpouecc nnu pesynbTaT npouecca U3MEHEHNUs XapakTepUCTUK Hecyllen B
COOTBETCTBUMN C CUrHaNOM MHPOPMAaLMOHHOIO NCTOYHUKA.

MUF (Maximum Usable Frequency) — Haubornee ucronb3yemasl Yacmoma
BepxHuin npegen 4acToT, MCMONb3yembiX B OMNpeAeneHHoe BpeMs Ans
pagvonepegayn Mexay AByMs TouKamy No noHocdepe.

MULTIPATH — mHozo1y4e80cmb

deHOMEH  pacnpocTpaHeHus, pe3ynbTaTOM  KOTOPOro  MOCTyMnfeHue
pagvocurHanoB Ha NPUEMHYI0 aHTeHHY no AByM unun 6onee nyyam.
MULTIPATH SPREAD — 3adep>ka MHO20/1y4eg8ocmu

[dvanasoH BpeMeHHOW pasHuLbl, HEOBXOAMMBIV ANS pagumocurHanoB Ans
MOCTYNMEHMA Ha MPUHMMAIOLLYI0 aHTEHHY, KOorga OHM NpoXoasT no
pasnu4YHbLIM TpakTam, BKNOYaLWuMm oanH unu 6onee nyy BOMH, OTPaXeHHbIX
OT BEPXHUX CNoeB aTtMocdepbl, N/UNn Ha3eMHbIX BOMH. dEKT 3aaepKKn
MHOrony4eBoCTM MWHUMU3NPYETCA BbIGOPOM YacTOTbl, MO BO3MOXHOCTMW
6nuskon k MUF.

NVIS (Near-Vertical Incidence Sky wave) — nouymu eepmukasibHOe
rnadeHue 80/1Hbl, OMPaXeHHOU 0m 8epXHUX Crioes ammocgepbl

MeToa nepegaunm Ha OTHOCUTENbHO KOPOTKOE PacCTOsHWE MnocpencTBOM
noHocdepHol pedpakuum Npyu UCNorb3oBaHMM BOMNbLLIOrO yria NageHus.
OHM - Om

EavHuua namepenus conpotusnennsi. Cumeon — Q
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OMNIDIRECTIONAL ANTENNA - eceHanpasreHHasi aHmeHHa AHTEHHa,
AvarpaMmma HanpaBfieHHOCTU KOTOPOW He HanpasneHa K asuMyTy.

ON-OFF KEYING — amnnumyOHasi MaHumnynsyusi

BkrtoyeHne nnu BhIKMIOYEHWE HecyLLen NocpeacTBOM TenerpadHoro

kntoya (Mop3asaHka). Toxe, 4to CW.

OTART (Over-The-Air-Rekeying) — memo0, pa3pabomaHHbili Harris,
ycmpaHsiem Heobxo0umMocmb 8 py4HOU 3agpy3ke Krrodel KoduposaHus U
obecrieqyusaem 60bLWYO MOYHOCMb yrpasrieHus Knodamu.

PARALLEL TONE MODEM — modem ¢ napannesbHbiM moHom [NepeHocnT
MHOPMaLMI0O Ha OOHOBPEMEHHbIX ayamo TOHax, NpuyeM Kaxabll TOH
MOZYINNPYETCSA Ha HNU3KOW CKOPOCTU.

PHASE — ¢paza

JTloboe BO3MOXHOE OTNNYUTENBHOE COCTOSIHWME BOJSIHBI B MEPUOANYECKOM
npouecce, TakOM Kak, paguoBosiHa.

POLARIZATION — nonsipusayusi

OpueHTauma  BOMHbl ~ OTHOCUTENbHO  3TanoHa. O6biMHO  GbiBaeT
rOpU30OHTarnbHOM U BEPTUKANbHOM B TEPMUHOMOMMKN paguonepeaayu.
POWER AMPLIFIER — ycunumesns MoOwHocmu

YacTb nepepatyvka, KoTOpasi  YCMIIMBAET  BbIXOAHYH  MOLLHOCTb
pagvocurHana go TpebyemMon MOLHOCTM A0 OTMpaBKW ero Ha nepeaaroLLyto
aHTEHHYy.

PREAMBLE — npeambyna

M3BecTHas nocnegoBaTenbHOCTb BUTOB, NepeAaHHbIX B HaYane coobLueHus,
KOTOpble MCNOMb3yeT NPUEMHUK AN CUHXPOHU3ALNN.

PROPAGATION — pacripocmpaHeHue

[BwxeHne aHeprum pagnoyactoTbl B aTMocdepe.

PUBLIC KEY CRYPTOGRAPHY — Kkpunmozpaghusi ¢ OMKpPbIMbIM KITHO4YOM
Tvn cuctem ynpaBneHus Krvamu, UCMONb3yeMblX Ans KOMMEPYECKUX
uenen. B cooTBeTCTBMM CO CTaHOAPTOM KaXKAbIi NOfb3oBaTenb reHepupyeT
OBa KNio4a, OTKPbITbIA W 3aKpbITbi (CEKPEeTHbIN). [OCTOMHCTBO TaKon
CUCTEMbI — CITOXHOCTb U3BIEeYeHNs 3aKpbITOro Kroya U3 OTKPbITOro.
RADIATION PATTERN — cxema u3ny4yeHus

Cxewma, onpegensiemMas KOHCTPYKUMEN aHTEHHbI, Ha KOTOPYK CUMNBbHO BAMSET
MECTOMOOXEHNE OTHOCUTENBHO 3eMnn. CxeMbl U3nyyeHus 3aBUCAT OT
4acToThl.

RAU (Remote Access Unit) — YY/] (ycmpoticmeo ydaneHHo2o docmyna)
REFRACTION — ompaxeHue

VckpuBneHvue paavoBOIiHbl NPY €€ NPOXOXAEHUM NEPNEHAMKYNSPHO cpeae.
RMS (Root Mean Square) — cpedHekeadpamu4ecKud.

RTCE (Real-Time Channel Evaluation) — OKPB (oueHka kaHana e
pearnibHOM 8peMeHU)

MeToabl, ucnomnb3yemble Ansi BblbOpa 4acToT, PErynmpoBKUM CKOPOCTEN
OaHHbIX, Bblbopa cxeM Mogynsumm B aganTMBHOW paguocucrteme.

SATCOM (Satellite Communications) — CC (criymHukogasi cesi3b)
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SCRAMBLING - ckpembriuposaHue

Metog COMSEC, BknovaloLwwmi pa3geneHne roflocoBoro curHana Ha psg
Monoc, MEepeHOC KaxOoW MNOMoCbl Ha  pasnUuHyld  ayaumo4acToTy,
obbeAnHeHne pesynbTMPYIOWEN MNofockl B COCTaBHOW  ayauMoBbIXO[,
KOTOpbIA MOAYNMpYeT nepeaaTymk.

SERIAL TONE MODEM — modem ¢ nocnedosameribHbIM moHOM NepeHocnT
uncpoByto UHopMaLMIO Ha OAHOM ayauo TOHE.

SHORT WAVE - kopomkas eosiHa PagnodacrtoTa Bbiwe 3 MI'y,.

SID (Sudden lonospheric Disturbance) — BAB (sHe3arnHbie ammocgepHbie
803MYLWEHUS)

AHOManbHasi BbICOKasi MIIOTHOCTb MOHWM3AUMW, BbI3BaHHAsi COJTHEYHLIMM
BCMbILLKaMKW, KOTOpble SABMAIOTCA pe3yfnbTaTOM BHE3anHoro yBenu4veHus
abcopbumm pagnoBosH.

SIDEBAND — 6okoeas rnosnoca

CnekTpanbHasi 9Heprusi, pacnpefenieHHasi Bbllle WM HWXKE HeCyLLei.
ABnseTtcs pesynbTaTomMm Mogynaumu.

SKY WAVE — paduosgornHa, ompaxXeHHas UOHOCghepod.

SNR (Signal-to-Noise Ratio) — OCLI (OmHoweHue cuaHan-wym)
OTHOLWIEHME MOLLHOCTM MONME3HOr0 CcurHana K MOLWHOCTM LWyma B
onpefeneHHon nonoce 4acToT.

SOFT-DECISION DECODING — dekoduposaHue € MsieKUMU peweHUsmu
MeTtoa «koppekuuMn oOWwMBOK, Korga rpynna OBHapyXeHHbIX CUMBOIIOB,
COXPaHSAIOLWMX CBOWN aHamnoroBbl XapakTep, CpaBHMBAKTCA OTHOCUTENbHO
Habopa BO3MOXHbIX MNepedaHHbIX KOA4OBbIX crnoB. dakTop B3BELUMBAHUSA
NMOAaeTCs Ha Kaxablii CMMBON KOOOBOrO CrOBa [0 BbIHECEHWS peLleHus,
Kakoe KO4OBOE CIoBO nepeaaHo.

SPORADIC E — cnopaduyeckuti E-crioti

OGHapyxeHHbIN B cnoe noHocdepsl E. MNogaepxvnsaeT pacnpocTpaHeHNeM
BOJTH, OTPa)KEHHbIX OT BEPXHUX CNoeB aTMocdepbl Npyu BEPXHEM 3HAYEHUM
BY-gnanasoHa u BblilLe.

SPREAD SPECTRUM — pacwupeHue criekmpa

MeToa, NnpuMeHsieMble ANs NPeoaoneHnss HAMepPEHHbIX MOMEX, NPU KOTOPOM
MoAynupoBaHHas nHdopMauus nepegaeTcs B NOfoce YacToT, 3Ha4YMTenbHO
npesblLLaoLLEen NONOCY YacTOT NepBOHavYanbHoOn NHopMauun.

SSB (Single Sideband) — ¢ odHoli 6okosol nonocou

MeToa moaynsiumu, Korga Hecyllas u ogHa 6okoBas mornoca (BEpXHAs WUnu
HWXHAS1) NOAaBNAOTCA Tak, YTOObl BCA MOLUHOCTb KOHLEHTpupoBanacb B
opHow 6okoBoW nonoce.

STORE AND FORWARD - 3anomMHU u Hanpaeb, repedadya C
MIPOMEXYMOYHbLIM COXPaHEHUEM

MeToa, nMpu KOTOPOM WMHGOPMAaLUSA COXPaHAeTCs [0 YCTaHOBKM CBSA3W U
3aTeM OTNpaBnseTcs.

SUNSPOT CYCLE — yukn corHeYHbIX rnsmeH
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OavHHaguaTUNETHUIA LUMKIT COMHEYHbIX NATEH, Korga oopMUpyrOTCa NakeTbl
n3ny4eHunsl, NpesbllaoLLmMX YPOBEHb NOHM3ALMMN.

SURFACE WAVES - nosepxHocmHasi 8071Ha

MpoxoanT Hag NOBEPXHOCTBLIO 3€MIM U MOXET JOCTUIHYTb FOPU30OHTA.
SYMMETRIC KEY SYSTEM — cucmema C  UCIMO/Mb308aHUEM
CUMMEMPUYHO20 KIlto4a

Cuctema ynpaBrneHus Krwvamu, Korga Te JKe  KouM  wudpyroT wn
aewmndpyoT AaHHbIe.

SYNCHRONOUS — cuHXpOHHbIU

dopma nepegayn OaHHbIX, ncnonb3yoLas npeambyny ans
npegynpexneHus nepegartynka o npuveme cooblieHns u  obecrnedeHust
CVMHXPOHU3aLNN C BHYTPEHHEN CUHXPOHU3ALMEN.

TAKE-OFF ANGLE — yzon packpbigaHusi, y20r1 8bixo0a

Yron Mexgy JIydyom [flaBHOro Jfienectka AauvarpaMmmMbl HamnpaBlieHHOCTU
aHTEeHHbl U TOPU30HTaNbHON NIIOCKOCTLIO NepefatoLlent aHTEHHbI.

TEK (Traffic Encryption Key) — ko4 kodupogaHusi —mpaghuka
Mcnonb3yeTcs B LMpOBON Wndpaumn.
TIU (Telephone Interface Unit) — uHmepgelicHbill 6510k menegoHa

RAFFIC — uHgbopmauus, npoxodsiujas o kaHanam cesisu. TRANSCEIVER -
npuemornepedam4uk

O6opypoBaHue, ncnoneaytoLlee obLme cxembl, 4ns obecnevyeHnsa nepegaydum
1 npuema.

TRANSEC (transmission Security) — 6e3onacHocmb nepedayqu MeToapl,
npegoTBpallatolme obHapyxeHme curHanoB WM UX NodaBreHne B nyyax
nepegayu.

VERTICAL WHIP ANTENNA - eepmukasbHasi (2ubkasi) wmblpesasi
aHmeHHa

BceHanpaBneHHass aHTeHHa, uMelowasl Marnblii  Yron packpbiBaHUs U
BEpPTUKalbHY NONApM3aumio.

VOCODER - Bokodep

YCTPONCTBO, KOHBEPTUPYIOLWEE 3BYKM B MOTOK OAHHbLIX, KOTOPbIA MOXHO
nepegaTb no BY-kanany. KpaTtkoe obo3HaveHune yCTpoKncTBa
KOAMpOBaHWs/gekoanpoBaHns romnoca.

WAVELENGTH — OnuHa 807sHbI

PacctosiHne mexay TOYKOW NeTnM BOJSIHbl M COOTBETCTBYHOLLEN TOYKOM
coceaHeln BOSHbI.

158



10.
11.

12.

13.
14.

REFERENCES

Kawwupcknin C.H., KopcyHb E.C. «Fundamentals of Vacuum and
Semiconductor Electronics», BopoHex, 1995 — 136 c.

Komapoga 3.I1. English in Computing. Y4e6Hoe nocobue. —
BopoHex: BI'TY, 1997 - 108 c.

Komapogsa 3.11., latywko E.W. English in Information Systems.
BopoHex: BopoHexckuin MHCTuTyT Bbicoknx TexHonornn 2003,
176 c.

PagnoanekTpoHuka u cBA3b, Ha aHrn. 93, cocT. WeronmHa K.I',,
M.: - 1973.

Mpoxopos K.A. «AHrno-Pycckumn cnosapb no
MUKpoanekTpoHuke». M.: Pycckuin A3bik -1985.

Jlncosckun ®.B., KanyrnH U.K. «AHrno-Pycckuii cnosapb no
paguoanekTpoHuke». M.: Pyccknin Asblk -1984.

CoBpeMeHHbIN aHrno-pyCcCKUn NONMTEXHUYECKUI CNoBapb, COCT.
BytuHuk B.B. M.: Beue, 1999, - 512 c.

W.J. BAKER The Young Man’s Triode to Radio. London 1978.
J. Millman, S. Seely “Electronics”, N.Y. & London — 1987.
Webster's New Universal Unabridged Dictionary, N.Y. — 2002.

P. Gucker “Essential English Grammar”, Dover publications, Inc.
N.Y.

Harris & t.s. Radio Communications in the Digital Age, volume
ONE: HF Technology. 1996.

B.S. Azar “Basic English Grammar”, New Jersy, 1994.

I.R. Sinclair “Dictionary of Electronics”, London & Glasgow —
1998.

159



YyebHoe nsgaHue

Kawwpckuin Ceprent Hukonaesmy
AneHbkoBa HaTanbsa BanepbeBHa
KomapoBa 3munus lNaenosHa
banawos KOpun CtenaHoBu4

AHIMIMACKUA Onsi
PAOVNOUHXXEHEPOB

B aBTOpCKOM peaakumm

KomnbloTepHbIi Habop, nnnctpaumu, sepctka — [. KonbewkuH
[u3sanH obnoxku — [JeHuc KonbewkuH, TambsiHa HeliHO

TTogmucano B meuatb 15.05.2017.
®opmat 60x84/16. Bymara a1 MHOXKUTEIIBHBIX aIIapaToB.
Ve neu. 1. 10,0. Yu.-u3a. 1. 8,3. Tupax 500 5k3.
3ak. Ne 70.

OI'BOY BO «BopoHexckuil rocyaapCTBEHHBIN TEXHUUECKUI
YHHUBEPCUTET»
394026 Boponex, MockoBckuit mpoctl., 14

VYuacTok onepaTuBHOM nonurpadun nzgarenscrsa BITY
394026 Boponex, MockoBckuii pocr., 14

160



