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Nouns and Noun Phrases

1) acronym

2) amplification

3) blood vessels

4) coherent light beam

5) exposure time

6) fraction

7) frequency range

8) frequency shift

9) hostile ballistic missiles
10) lesion

11) light scattering

12) low-loss optical fibers
13) machine-tool

14) power density

15) retina

16) sample

17) spot

18) three-dimensional image
19) tissue

20) tool

21) unprecedented accuracy
22) laser-activated switch

Adjectives

1) earthbound

2) enormous

3) precise

4) surrounding

5) valuable
Verbs

Unit |
Laser

Vocabulary Study
Word List

akpoHumMm, abbpesunaTtypa

ycuneHue

KPOBEHOCHbIE COCYAbl

KOrepeHTHbIN NyY, Ny4OK CBETA

BpeMS 3KCMO3ULINN, BblOEPXKKU

A0nNS, YacTb

AnanasoH 4YacToT; nosfioca YyacToT
CAOBUT YacTOThI

Bpaxkeckme 6annmncTuyeckme pakeThbl
noBpexaeHue, rnopaxeHne (TKaHew,
OpraHos)

paccesHne CBETOBOro nyyka
ONTOBOJSIOKHO C MarnbiMu NOTEPSMMN
CTaHOK

KOHUEHTpaums 3Heprum

ceT4yaTtka (rnasa)

obpasey,

MECTO; y4acTOK; TOYKa

TpexmepHoe (06beMHoe) n3obpaxeHune
TKaHb

NHCTPYMEHT, CpeaCcTBO,NnpucnocobneHune
becnpeuegeHTHasi TOYHOCTb
nepekniyarens, ynpasniaembli
nasepHbIM fy4oMm

3eMHOW, CBA3aHHbIN C 3emMnen
rpomMagHbIN, OrPOMHbIN
TOYHbIN, onpeaeneHHbIN
onunanexawmn, cocegHumn
LLleHHbIN; NONEe3HbIN, BaXXHbIN

CBEpnuTbL
npwxuraTb

noBpexgaTb, NoOpPTUTb
CBEpnunTb, NpoCBepnnBaTb
Bbl3blBaTb, NHOYLMPOBATb
N3MepPSTb

nnaBuTb(CH); pacnnaenaTb(cs)



8) range - KonebaTtbcs B npegenax

9) simplify - ynpowiaTtb
10) vaporize - BblNapueaTb, UCNapATb
Adverbs
1) consequently - cneposatesibHO, B pesynbTarte
2) extremely - KpawHe; 4pe3BblManHO; B BbICLUEN
cTeneHun
3) therefore - MO 3TOW NPUYMNHE; BCNEACTBUE ITOrO;

nosTomy, cnengoBaTtesibHO

I. Read and translate the following words. Arrange them into the groups: a) with
one stress or stress on the first syllable; b) with the stress on the second
syllable; c) with two or more stresses.

Amplification, frequency, light beam, enormous, extremely, range, tool,
consequently, fiber, machine-tool, unprecedented, sample, lesion, hostile,
missile, bore, fraction, simplify, cauterize, valuable, vaporize, precise, exposure
time, tissue, coherent, induce.

Il. Match the words on the left with the definitions on the right.

1) frequency a. To make or become hot.

2) range b. The spreading out of sound, or a
3) amplify wave form, from a source.
4) propagation c. Tomake easy to do or understand.
5) semiconductor d. Very great; immense.
6) valuable e. The number of complete oscillations
7) enormous performed in one second.
8) simplify f. To convert into steam.
9) vaporize g. The set of values (between two
10) heat limits) of a quantity for which an

event occurs or operates.

h. A substance with conducting
properties intermediate between
those of a conductor (a metal) and
an insulator.

i. To increase the magnitude of a form
of energy, especially energy
traveling in waves.

j. Of great worth or use.

Ill. Choose:
a) a noun

1. a) amplify; b) amplification; c¢) amplified; d) amplifying
2. a) measurement; b) measuring; c) measureless; d) measured
3. a) determined; b) determine; c) determination; d) determining



4. a) reduction; b) reducing; c) reduced; d) reduce

b) averb
1. a) exposure; b) exposing; c) expose; d) exposition
2. a) vapour; b) vaporous; c) vaporize; d) vaporizing
3. a) extent; b) extendible; c) extension; d) extend
4. a) communicate; b) communication; c¢) communicating; d)
communicative
c) an adjective
a) classification; b) classify; c) classifier; d) classifiable
a) accelerative; b) acceleration; c) accelerate; d) accelerant
a) induction; b) inductor; c) inductive; d) induce
a) detection; b) detectable; c) detect; d) detector

hoOnN -~

d) an adverb
1. a) succeed; b) success; c) successful; d) successfully
a) consequently; b) consequent; c) consequential; d) consequence
3. a) preciseness; b) precisely; c) precision; d) precise
4. a) effect; b) effectively; c) effective; d) effectless

hy,n

IV. Define the meaning of the “x” words.

1. Emit: emission = ucnyckartb: X.

2. Propagate: propagation = x: pacrnpoctpaHeHue.
3. Power: powerful = molb, cuna: Xx.

4. Relative: relativity = oTHOCUTENbHbLIN: X.

5. Accurate: accuracy = X: TO4YHOCTb.

6. Scatter: scattering = x: paccesHue.

7. Frequent: frequency = yacTbI: X.

8. Selective: selectively = oT6opHbIN, BEIBOPOYHbBIN: X.
9. Health: healthy = x: 3goposbI.

10. Propose: proposal = npepgnaraTtb: X.

V. Underline the suffixes and translate the following adjectives into Russian.
Scientific, powerful, effective, successful, selective, communicative,
industrial, directional, spacious, molecular, chemical.

V1. Arrange the words with similar meaning of the two groups in pairs.
Emit, produce, propagate, highly, enormous, spot, precise, use, amount,
cause, speed, detect, reduction, simplify, bore, propose.
Accurate, bring about, decrease, suggest, velocity, radiate, spread,
apply, manufacture, facilitate, very, drill, quantity, huge, find out, place.



VII. Match the words with their opposites.

a) pure 1) impossible

b) solid 2) slow

C) narrow 3) receive

d) possible 4) friendly

e) valuable 5) impure

f) heat 6) accelerate
g) short 7) lose

h) effective 8) sick

i) fast 9) destroy

j) find 10) ineffective
k) slow down 11) long

) transmit 12) cool

m) construct 3) liquid

n) healthy 14) wide

0) hostile 15) worthless

VIIl. Match the verbs from “a” with the nouns from “b.”
a) focus, use, melt, drill, develop, find, study, detect, determine, induce,
cauterize, construct.
b) holes, spectra, tissues, beam, speed, lasers, chemical reactions, optical
fibers, guidance systems, trace substances, material, techniques.

IX. Complete the sentences with the words given below.

. It is possible to focus ... laser beams on a small spot.

. Lasers can serve as effective ... of some types of air pollution.

. With the help of laser light the doctors can cauterize ... ... and drill holes in
the skull.

. The use of lasers has been offered for high-density information ....

. The scientists have developed laser ...for lab tests of biological samples.

. At present laser devices extend into the X-ray ... range.

. On the basis of the medium used lasers are divided into solid state, gas,
., or liquid.

8. Laser light may be ... intense, highly directional, and very pure in colour.

9. Allight beam is . When its photons propagate in step with one another.

10. We use lasers for shaping ... and synthesizing new material.

WN =

~NOo O b

Extremely, powerful, machine-tools, recording, detectors, frequency, blood
vessels, coherent, semiconductor, techniques.

X. Translate into English.
1. C nomowbl Jfla3epoB Y4yeHble YCNEeWwHO WU3y4yalT MOSeKynspHble
CTPYKTYPbl MaTepuu.



2. B OTKpbITOM KOCMOCe na3epHoe W3fy4yeHne pacnpocTpaHSaeTCcs Ha
bonblune pacCTosHUA C  He3HaYUTESIbHbIM  YMEHbLUEHMEM  YPOBHSA
curHana.

3. Jlasepbl ngearnbHbl 4519 KOCMUYECKOW CBSA3N.

4. Bbinu co3faHbl NasepHble CUCTEMBI YpaBNeHNa pakeTamu n CNyTHUKaMu.

5. YdyeHble npeanoXxunu UCNonb3oBaTb fas3epbl MNPOTUB BPaXeCKUX
BannMcTUYecKnx paker.

6. [locpeactsBoM nas3epoB CTano BO3MOXHbIM TOYHOE onpeaeneHue
paccTosHna mexay 3emnen n JlyHon.

7. B w™meouvuuHe nasepbl UCNONb3YT AN MNPWKAraHUS TKaHen, He
nospexaas énmsnexaiwime TKaHu.

8. JlaszepHble TEXHOMOMMM LNPOKO TMPUMEHSIIOTCA B MPOMBbILUIIEHHbIX,
HaY4YHbIX, MEOULIMHCKNX N BOEHHbIX Lensx.

9. Jlazepbl MOryT BolIOGOPOYHO BbI3bIBaTb XMMUYECKUE peaKkL N 1 onpeaensTb
CKOPOCTbL cBeTa ¢ 6becnpeueaeHTHON TOYHOCTLIO.

10. Jlazep obneryaet 3anncb rosiorpamMmmel.

A. Text Study

I. Look at the title. What do you think this reading will be about? Read the text
and define its main idea.
Text A

LASER

Laser is an acronym for light amplification by stimulated emission of
radiation. Lasers are devices that amplify light and produce coherent light
beams, ranging from infrared to ultraviolet. A light beam is coherent when its
waves, or photons, propagate in step with one another. Laser light, therefore,
can be made extremely intense, highly directional, and very pure in color. Laser
devices now extend into the X-ray frequency range. Based on the laser medium
used, lasers are generally classified as solid state, gas, semiconductor, or
liquid.

Lasers have become valuable tools in industry, scientific research,
communication, medicine, the military, and the arts.

Powerful laser beams can be focused on a small spot with enormous
power density. Consequently, the focused beams can readily heat, melt, or
vaporize material in a precise manner. Lasers have been used, for example, to
drill holes in diamonds, to shape machine-tools, to heat-treat semiconductor
chips, to synthesize new material. The powerful short laser pulse also makes
possible high-speed photography with an exposure time of several trillionths of
a second.

They are also the most effective detectors of certain types of air pollution.
In addition, lasers have been used for precise determination of the earth-moon
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distance and in tests of relativity. Very fast laser-activated switches are being
developed for use in particle accelerators, and techniques have been found for
using laser beams to slow down atoms for extremely precise studies of their
spectra.

Because laser light is highly directional and monochromatic, extremely
small amounts of light scattering or small frequency shifts caused by matter can
easily be detected. By measuring such changes, scientists have successfully
studied molecular structures of matter. With lasers, the speed of light has been
determined to an unprecedented accuracy, chemical reactions can be
selectively induced, and the existence of trace substances in samples can be
detected.

Laser light can travel a large distance in outer space with little reduction in
signal strength. Because of its high frequency, laser light can carry, for
example, 1,000 times the television channels today carried by microwaves.
Lasers are therefore ideal for space communications. Low-loss optical fibers
have been developed to transmit laser light for earthbound communication in
telephone and computer systems. Laser techniques have also been used for
high-density information recording. For instance, laser light simplifies the
recording of a hologram, from which a three-dimensional image can be
reconstructed with a laser beam. Lasers are also used to play audio CDs and
videodiscs.

Intense, narrow beams of laser light can cut and cauterize certain tissues
in a small fraction of a second without damaging the surrounding healthy
tissues. They have been used to "weld" the retina, bore holes in the skull,
vaporize lesions, and cauterize blood vessels. Laser techniques have also been
developed for lab tests of small biological samples.

Laser guidance systems for missiles, aircraft, and satellites have been
constructed. The use of laser beams has been proposed against hostile ballistic
missiles.

Il. Read the text again carefully and answer the questions.
1. What is a laser?
2. When is a light beam coherent?
3. How are lasers generally classified?
4. Where have lasers become valuable tools?
5. What does the powerful short laser pulse make possible?
6. What are very fast laser-activated switches being developed for?
7. Why can extremely small amounts of light scattering be easily detected?
8. Can laser light travel a large distance in outer space?
9. What are lasers ideal for?
10. What has been developed to transmit light for earthbound communication
in telephone and computer systems?
11. Where have lasers been used?
12. What does laser light simplify?



13. Are lasers used to play audio CDs and videodisks?
14. How are lasers used in medicine?
15. What has been proposed against hostile ballistic missiles?

Ill. Which of the vocabulary units used in paragraphs 1 could be regarded as
scientific terms?

Amplification, classify, semiconductor, colour, step, photon, coherent light
beams, use, range, emission, make, pure, solid state, extend, frequency, base.

IV. Read the translation of the forth paragraph. Compare it with the original and
say if everything is right.

OHu Takke gaBndATCsA Gonee aPPEeKTUBHbIMM OETEKTOPAMU HEKOTOPbIX
TUMNOB 3arpsisHeHns Bo3gyxa. [ONONHUTENbHO nasepbl UCMONb3YKTCA AN
TOYHOro onpegeneHus paccrtosiHua mexay JlyHon mn 3emnen n B TecTax
oTHocuTenbHOCTU. PaspabaTbiBaloTCsl O4vYeHb ObICTPbIE MNepeknoYaTeny,
yrnpaBnsgemble fa3epHbIM Ny4oM, A9 UCMONb30BaHMS B YCKOPUTENSAX YacTul, a
Takke OblNM HangeHbl TEXHOMNOMMKU ONSA UCNOSMb30BaHMSA Na3epHbiX MyYKOB C
Lienbio 3aMmeaneHns atToMoB AN O4eHb TOYHbIX UCCIIEA0BAHUIN UX CNEKTPOB.

V. Find the English equivalents of the following words and word combinations in

paragraph 6.

YMeHblUeHne, YpoBeHb CurHana, u3-3a, 4acTtoTa, KaHan, MMUKPOBOJSIHbI,
CBA3b, OMTOBOSIOKHO C ManbiMU NOTEPAMW, NepepgaBaTb, CBA3b C 3emMnen,
3anucb MHopMauumn, BbiCOKad MIIOTHOCTb, Hanpumep, ynpowartb, 00beMHoe
n3obpaxeHne, Ny4oK, NCMONb3oBaThb.

VI. Find passage about the use of lasers in communication and translate it into
Russian.

VIl. Choose a passage and read it aloud (1-2 minutes).

VIIl. Find complex grammar structures in the text and divide them into simple

ones.

IX. Find out the subject-matter and the means of its secondary expression.

X. Find the topic sentences, key words and phrases which express the general
meaning of each paragraph best of all.

Xl. Using the information obtained in the paragraphs make a plan of the text.

Xll. Speak about lasers using key words, phrases, the topic sentences and the
plan of the text.

B. Text Study
I. Look at the title of the text. Make your predictions about the contents of it.
Read the text and answer the questions.
a .When do the electrons begin to move through conductors?
b .What are two main types of current?
c. What is the frequency of current?



Text B
DIRECT CURRENT AND ALTERNATING CURRENT

When a cell or any other generator is connected so as to form a
continuous path of conductors the electrons begin to move through conductors
forming an electric current or an electric circuit. This phenomenon is known to
be the electricity flow through a circuit. If broken anywhere, the electric circuit
will stop carrying a current. There are two main types of current: direct and
alternating. When electrons flow in one direction only, the current is called a
direct current. When electrons flow first in one direction and then in another in a
periodic manner, the current is called an alternating current.

Alternating current flows in cycles. The number of cycles per second is
accepted to be termed the frequency of current. In a 60-cycle alternating current
circuit, the current flows in one direction 60 times per second and in the other
direction 60 times per second.

Two frequencies are in use nowadays: the standard for Europe is 50
cycles per second, while the standard for the USA is 60 cycles per second. A
standard frequency has a great advantage since different electrical systems can
be interconnected.

Notes
cell — anemeHT
circuit — anekTpuyeckas uenb
to term — HasbIBaTb, BblpaxaTb
frequency — 4yacToTa, YaCTOTHOCTb
to interconnect —cBA3bIBaTh, 06BLEANHATE SHEPrOCUCTEMBI
cycle per second — repy

Il. Read the text and define whether the following statements are true or false.
1. If broken anywhere, the electric current will continue carrying a current.
2. When electrons flow first in one direction and then in another in a periodic
manner, the current is called a direct current.
3. The standard frequency for the USA is 60 cycles per second.

Ill. Expand the sentences.
1. There are two main types of current.
2. Alternating current flows in cycles.
3. Two frequencies are in use nowadays.

IV. Now decide which of the following statements express important ideas or
supporting details.
1. a) One of the main types of current is termed alternating.
b) The electrons moving through conductors form an electric current.
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c) An alternating current is a current that changes its directions of flow
through a circuit in a periodic manner.
2. a) The number of cycles per second is called the frequency of current.
b) The standard frequency for Europe is 50 cycles per second.
c) There are two frequencies in use nowadays.

V. Find the words — carriers of the primary and the secondary information in the
text.
VI. Define the function of commas in the text.
VIl. Find out the means of connection of simple, compound and complex
sentences.
IX. Arrange the sentences in the logical order according to the text.
1. In a 60-cycle alternating current circuit, the current flows first in one
direction and then in another 60 times per second.
2. A standard frequency has a great advantage.
3. When electrons flow in one direction only the current is called a direct
current.
IX. Give the main points of the text in 4-5 sentences.

Text C
I. Translate from English into Russian.
Laser

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

Laser, one of the most sophisticated inventions of man, produces an
intensive beam of light of a very pure single colour. It represents the fulfilment of
one of the mankind’s oldest dreams of technology to provide a light beam
intensive enough to vaporize the hardest and most heat-resistant materials. It
can indeed make lead run like water, or, when focused, it can vaporize any
substance on earth. There is no material unamenable to laser treatment and by
the end of 2000 laser will have become one of the main technological tools.

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

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

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

Grammar Study
MopanbHble rnaronbl
(Modal Verbs)

MoganbHble rnaronbl  He HasblBalOT AENUCTBME WNKM COCTOSIHME, a
BblpaxaloT nuWb OTHOWeEHMe nuua (nognexawero) K OEUCTBUIO UK
COCTOSIHUIO, BblpaXXEHHOMY MH(OUHUTUBOM, T.€. UMEIOT 3HaYEHME BO3MOXHOCTH,
BEPOATHOCTU UM HEOHXOOMMOCTN COBEPLUEHUS 3TOro AENCTBUSA UMK OAHHOIO
COCTOSIHUS.

MoganbHble rnarofnibl OTAMYalTCss OT APYrUX [NarosioB Creayrwmmm
OCODEHHOCTSAMMU:

1) y MOAanbHbIX rNaronoB HET MHPMHUTUBA, NPUYACTUS, repyHauns;

2) OHW HE N3MEHSAKTCA MO NiMuam 1 Ynucnam;

3) aTu rnarosnbl He ynoTpebnaATCs B NOBENUTENBHOM HaKNOHEHWM;

4) BOMNPOCUTESTbHYIO W OoTpuuaTtesibHyto dopMbl OHM obpasyiT 06e3

BCNOMOraTenbHbIX FNaronos.
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Haubonee ynompebumersibHbie

MoOaribHble 251a20s1bl U UX 3KeueasrieHmabl

MopaanbHble rnaronsbl Present Past Future
N UX 3KBUBAEHTHI
1 2 3 4
Can can could -
The most powerful | Fifty years ago
lasers can cut computers could
through metal and | store no more than
other materials. thousand bytes.
Camble MoLHble MNatboecat net
nasepbl MOryT Ha3ag, KOMNbTEpPDI
paspes3aTb MeTasnn | MOrfn XpaHuTb He
n gpyrue bonee Toicaun 6ant
MaTepuanbl. NHopMaL K.

To be able to aml/is/are able to was/were able to shall/will be
Modern computers | In 1901 Marconi was able to
are able to able to send a radio | Computers will
recognize human | message from be able to
speech. Europe to America. B | interact fully with
CoBpemeHHble 1901r. MapkoHu cmor | their users.
KOMMbOTEPLI MOTYT | OTNPaBUTb KomnbtoTepbl
pacno3HaBaTb pagnocoobLeHns n3 | cmMoryT
4YenoBeYecKyo EBponbl B AMEpUKy. | NOSTHOCTLIO
peyb. B3aMMOLENCT-

BOBaTb C NOJb-
30BaTENAMM.
Must must - -
(CorpkeHcmeosaHue) We must take
action to reduce
environmental
pollution.
Mbl AOMKHBI
NPUHMMaTb Mepbl
MO YMEHbLLEHUIO
3arpsisHeHNs
OoKpy>xatoLen
cpeabl.
Should should - -

The students
should know
the main laws of
thermodynamics.
CTyaeHTbl OOMKHbI
3HaTb OCHOBHbIE
3aKOHbI
TEPMOANHAMMKMN.

13



1 2 3 4
to have to Have (has) to had to shall (will) have
(Heobxooumocmb The water in this The water in this to
8bIMOJSIHEHUS area has to be area had to be The water in this
Oelicmeusi) purified of purified of area will have to
undesirable undesirable be purified of
chemicals. Boga B chemicals. Boga B undesirable che-
3TOM panoHe 3TOM panoHe micals. Boga B
AOSMKHaA BbITb AormkHa bbina 6bITb 3TOM panoHe
ouuLieHa oT ouuLieHa oT AOIMKHa GyaeT
HexxenaTenbHbIX HexenaTenbHbIX ounLiaTbCcs OT
XMMWNKaTOB. XMMWKaTOB. HexenaTenbHbIX
XMMWKaTOB
To be to am (is, are) to Was (were) to -
(3annaHuposaHHocmb | The scientists are | The scientists were
Oeticmeausi) to launch a to launch a
fundamental fundamental
investigation next investigation last
month. month.
Y4YeHble AOMKHbI Y4eHble AOSMKHbI
HayaTb Oblnn Ha4aTb
dbyHaameHTanbHoe | yHOamMeHTanbHoe
nccnegosaHue B nccnegosaHue B
crnegylowem NpPOLLNOM MecsiLie.
mMecsle.
May May Might -
(paspeweHue, Our nuclear Our nuclear
ro3eosieHue) scientists may scientists might
investigate this investigate this
issue. Hawm issue. Hawwm y4eHble-
y4YeHble — A0EPLUNKN MO
AnepLmKn MoryT nccneposaTtb 3Ty
nccneposaTtb 3Ty npobnemy.
npobnemy.

B 4s3blike HayyHOW rnuTepaTtypbl OeWCTBUE, BblpaXeHHOe MNepdeKTHbIM
NHPUHUTUBOM, OBOLIYHO OTHOCUTCA K Mpollealiemy BpeMeHu. nmaron must c
nocnegytowmm Perfect Infinitive nepesoantca dosmmkeH 6bir1, OOrmKHO 6bimeb,
geposimHo, rnaronl could — 803MOXXHO, Mo2, Mo2 6bI, may — 803MOXHO, MOXem
66/mb, might — moz 66b1.

The explosion_must have occurred long ago.

B3pbiB, BEpPOATHO, NpousoLuen AaBHO.

| could have gone to the conference, but I lost my invitation.

A mor 6bl noexatb Ha KOHEPEHLNIO, HO MOTEPSN NPUrracuTerbHbIN
buner.

You might have proved that supposition by experiment.

Bbl Mornu 6bl fokasaTtb 3Ty rMnoTesy NyTem SKCrnepuMeHTa.
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maronbl can u could B oTpuuatenbHon doopme B codeTaHum ¢ Perfect
Infinitive BblpaxaloT COMHeHMEe B BO3MOXHOCTU COBEpLUEHUM [LEWCTBUA B
APOWSIOM M OBbIMHO NepeBoaATcsa He Moxem b6bimb, 4mobel + rnaron B
npolleLlemM BpeMeHn, He Moe + HeonpeneneHHasa popma rnarona.

Life couldn’t have existed on that planet.

He mMoxeT ObITb, YTO6ObI Ha TOW NnaHeTe CcyllecTBOBaNa XuaHb.

I. Choose the correct word or phrase underlined in each sentence.

1. Look at those clouds. I think it can/might/must rain.

2. This is impossible! It can’t be/mustn’t be/may not be the answer.

3. Well done! You may be/must be/might be very pleased!

4. I've no idea where Jane is. She could be/must be anywhere!

5. | suppose it’s possible. | might/can/must come to your party.
6. I'm not sure. | must not/ may not be able to get there in time.
7
8
9.
1

. That can’t be/ mustn’t be/ may not be David. He hasn'’t got a bike.
. Lisa isn’t here yet. She can be/must be on her way.

There’s someone at the door. It can be/could be the postman.
0. Sorry, | can’t /may not come out. | have to do my homework.

Il. Rewrite each sentence, using can, can’t, might or must, beginning and
ending as shown.

1. Helen is really good at swimming. Helen can swim really well.

2. It's possible that our team will win. Ourteam.......................... win.

3. 'm sure this isn’t right road. This..............c.ooo the right road.

4. I'm sure you work very hard! You ...........coovoiiiiiiinne very hard.

5. Carol isn’t allowed to come to our party. Carol ............... to our party.

6. It's possible that I'll see you tomorrow, but I'm not sure. | .............. , but
I’'m not sure.

7. I'm afraid that your teacher is unable to come today. I'm afraid that
................................ today.

8. I'm sure it's very hot here in summer. It .............. here in summer.

9. Excuse me, is it all right if | open the window? Excuse me, ........... the
window?

10. | suppose you are Mrs. Perry. How do you do? You ................. Mrs.

Perry. How do you do?

Ill. Put one suitable modal auxiliary in each space.
1. Soldiers ...... to obey orders.
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1

V.

2
3
4
5
6.
7
8
9
0.

. I'thinkyou ............... take your umbrella.
Sorry, Il go now. | don’t want to be late.
. 'mnotsure, butl............. to help you.
. Helen isn’t at home, soshe ................. be on her way here.
We ............... better not leave any windows open.

I | be a star, it's too bright. Perhaps it's an alien spaceship!
ldon’t .ol to go to work today. It's a holiday.
. Sorry, but lwasn’t................. to finish all the work you gave me.

| think you ............. to ask you teacher for some advice.

Rewrite each sentence so that it has a similar meaning and contains the
word given.

1. I'm sure you dropped your wallet at the bus-stop (must).

2. Maybe Joanna missed the last bus (might).

3. Peter knew how to skate when he was twelve (able).

4. Emma was wrong not to tell you the answer (should).

5. It wasn't necessary for us to pay to get in (didn't).

6. It wasn't necessary for me to buy any food yesterday (need).

7. I'm sure that Diana didn't take your books (can't).

8. Perhaps David didn't notice you (might).

9. Terry arrived early, but it wasn't necessary (needn’t).

10. It was a bad idea for us to be rude to the policemen (shouldn't).

V. Complete each sentence so that it contains the words given.

1. I'm completely soaked! We are silly! We ....should have taken an
umbrella.... (should/umbrella)

2. I've lost my bag. | think I'......... (Must/bus)......cooviiiiii :
3. | tried to phone Sam, but | ...... (couldn't/get through)............... :
4. | forgot Kate’s birthday. I ......... (should/present)...................... :
5. The cat doesn't like fruit! It ...... (can't/orange).............ceiiennnnn :
6. Jo hasn'’t turned up yet. | suppose she ...(might/address)........... :
7. 1did badlyinthetest. | ............ (ought/harder)..... :
8. It's a shame we didn’t go on holiday. We ...(could/good time)...... :
Unit Il
Networks
Vocabulary Study
Word List
Nouns and noun phrases
1) web - nayTuHa, CeTb
2) network - ceTb
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3)

4) access -
5) set of rules -
6) software -
7) screen -
8) hierarchy -

Adjectives
9) valuable -
10) defining -

Verbs and verbal phrases
11) spread -
12) be referred to -
13) store -

CCbINKa
oocTyn

CBOJ NMpaBun

nporpaMMmHoe obecneyeHmne
aKpaH

nepapxusi

LLleHHbIN, 3Ha4YUMbIN
XapaKkTepHbIin

pacnpoCcTpaHATLCSA
Ha3blBaTbCHA
XpaHUTb, 3anoMnHaThb

I. Read and translate the following words. Arrange them into the groups: a) with
one stress or stress on the first syllable; b) with the stress on the second
syllable; c) with two or more stresses.

Computer, network, information, resource, link, refer, document, multimedia,
company, access (n), communication, worldwide, government, data, display,

introduction, hierarchy.

Il. Match the words on the left with the definitions on the right.

1) Network
) data

) communication
) resource

) software

) screen

Ill. Choose:
a) anoun

programmes, not forming parts of a
computer but used for its operation

known facts, information from which
conclusions can be drawn

surface on which an image is seen on a
cathode ray tube

a system of interlinked channels of
communication

e) supplies of goods, information, materials,

which a person has or can use
passing on of news, information, feelings,
etc.

1. a) useless; b) user; c) usefully; d) to use.

2. a) imaginary; b) imagine; c) imaginative; d) image.

3. a) productive; b) to produce; c) product; d) productively.
4. a) valuable; b) value; c) to value; d) valueless.
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b) a verb

1. a) reference; b) referable; c) refer; d) referee.

2. a) connective; b) connection; c¢) connect; d) connected.
3. a)

a) explore; b) exploration; c) exploratory; d) explorer.

c) an adjective
1. a) specify; b) specifically; c) specific; d) specification.
2. a) publicity; b) publicly; c) publicize; d) public.

d) an adverb

1. a) interactive; b) interact; c) interactively; d) interaction.
IV.Define the meaning of the “x” words.
contain: container = cogepxaTtb:X
explore: explorer = uccnegoBatb: X
store: storage = xpaHuTb: X
introduce: introduction = BBOAUTbL: X
interaction: interactive = B3anmoaencteue: X
define: defining = onpegensaTb: x

O OTAWN T

V. . Underline the suffixes and translate the following adjectives into Russian.
Institutional, accessible, productive, governmental, featureless.

VI. Arrange the words with similar meaning of the two groups in pairs.
a) web, information, image, products, institution, company, valuable,
research, web page, connect, display, feature, allow.
b) link, web site, show, network, enable, data, characteristics, useful, picture,
goods, investigation, firm, organization.

VIl.  Match the words with their opposites, like the example: hard — easy.

a) worldwide 1) private
b) valuable 2) exclude
c) client 3) worthless
d) store 4) narrow
e) public 5) decoded
f) coded 6) real
g) wide 7) local
h) virtual 8) server
i) include 9) delete
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VIIl. Match the verbs from “a” with the nouns from “i

Verbs Nouns
a) use b) information

move display
carry container
access user
display resources
connect data
post pages
communicate computer
store
introduce
contain

IX.Complete the sentences with the words given below.

1.
2.

3.

4.

5.

6.

WWW is a computer-based network of information
Millions of users around the world rely on the Internet for mformatlon and
entertainment as well as for business and personal

At first only carried text but pictures, video, high- quallty sound
and other soon followed.

The Internet is a world wide of millions of

which can communicate with each other.

The computers store the information resources that make up
the web.

The browser on the client’'s computer displays the page on the

a) network, b) websites, c) resources, d) screen, e) features, f) communication,
g) server, h) computers.

X. Translate into English.

1. BcemupHasi nayTmMHa — 3TO KOMMbOTEPHAs CETb, MO KOTOPOW Nonb3oBaTesb

MOXeT nepeaBuratbCA ¢ NOMOLLIbIO CCbIJTOK.

2. CeTb CTana o4yeHb NOnynspHolM MHPOPMaLMOHHBLIM pecypcoM B 1993 T.
3. IHpopmaLuus B ceTn coaepXxuTcsa B pasHbix doopmMmaTax.
4. C nomoLbto cTaHgapTHoro Habopa npaBun cetb 00begMHAET KOMNbIOTEPDI

ABYX TUMOB — cepBepbl N NepCoHalrlbHbl€ KOMIMbIOTEPDI Nnonb3oBaTenen.

5. Tloutn kaxpgas BeO-CTpaHMLA COAEPXKUT TFUMEpPCChINikU Ha apyrue Beb-

CanThbl.

6. WN3obpeTeHne Opaysepa no3BonsieT Mnonb3oBaTensMm 3arpyxatb Beo-

CTpaHuLbl C MYSTIbTUMEONNHON MHGOPMaLINEN.
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A. Text Study

I. Look at the title. What do you think this reading will be about? Read the text
and define its main idea.

Text A
WORLD WIDE WEB

World Wide Web (WWW) is a computer-based network of information
resources that a user can move through by using links from one document to
another. The information on the World Wide Web is spread over computers all
over the world. The World Wide Web is often referred to simply as “the Web.”

The Web has become a very popular resource since it first became
possible to view images and other multimedia on the Internet, a worldwide
network of computers, in 1993. The Web offers a place where companies,
institutions, and individuals can display information about their products,
research, or their lives. Anyone with access to a computer connected to the
Web can view most of that information. Museums, libraries, government
agencies, and schools make the Web a valuable learning and research tool by
posting data and research. The Web also carries information in a wide spectrum
of formats. Users can read text, view pictures, listen to sounds, and even
explore interactive virtual environments on the Web.

Like all computer networks, the Web connects two types of computers —
clients and servers — using a standard set of rules for communication between
the computers. The server computers store the information resources that make
up the Web, and Web users use client computers to access the resources. A
computer-based network may be a public network — such as the worldwide
Internet — or a private network, such as a company's Intranet. The Web is a
part of the Internet.

Enabling client computers to display Web pages with pictures and other
media was made possible by the introduction of a type of software called a
browser. Each Web document contains coded information about what is on the
page, how the page should look, and to which other sites the document links.
The browser on the client's computer reads this information and uses it to
display the page on the client's screen. Almost every Web page includes links,
called hyperlinks, to other Web sites. Hyperlinks are a defining feature of the
Web — they allow users to travel between Web documents without following a
specific order or hierarchy.

Il. Read the text again carefully and answer the questions.
1. What is the World Wide Web?
2. How is the Web commonly abbreviated?
3. When did it become a wide-spread information resource?
4. What range of services does access to the Web mean for the users?
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Can the Web provide instant access to museums, universities, libraries

worldwide?

How does the Web link server and client computers?

What are the major functions of these 2 types of computers?

Where can private networks be found?

. What invention enables client computers to display various websites?

10 How does the browser use coded information contained in Web
documents?

11. Why are hyperlinks an essential feature of the WWW?

© 0N

Ill.  Which of the vocabulary units used in paragraph 2 could be regarded as
international words?

IV. Read the translation of the second paragraph. Compare it with the original
and say if everything is right.

BcemupHaa naytuHa cTaHeT cambiM NONyAspHbIM  MH(POPMALMOHHBIM
pecypcoMm, Tak kak B 1993 r. nodBunacb BO3MOXHOCTb NpOCMaTpuBaTb
TEKCTOBble W MyIbTUMEAUNHbIE AOOKYMEHTbl Mo WHTepHeTy — nokarnbHOM
KOMMbOTEPHOM ceTu. [layTuHa npencraBnseT KOMMaHWAM, WHCTUTYTaM WU
IOpUANYECKMM NULAM MPOCTPAHCTBO, Ha KOTOPOM OHM MOryT pas3MecTuUTb
MHOPMaLMIO O NPoAYyKTax NUTaHUSA, UccregoBaHnAax U paspaboTkax. Jlilobon
OOCTYMHbLIA  KOMMNbIOTEP, MOAKIOYEHHbIN K BCEMUPHOM MayTUHE, MOXET
npeoctaButb  NogobGHY  MHGpopmaunmo. Mysen, KHWKHble MarasuHbl,
NpaBUTENbCTBEHHbIE YYPEXOEHUS M LUKOMbl pasMeLLardT B CETU AaHHble U
pesynbTaTbl UCCrnegoBaHUW, TakuMm obpas3oM, npeBpawas ee B aPeKTMBHOE
cpencteo obyyeHna n uccnegosaHun. CeTb COAEPKUT MHAOPMALNIO LLIMPOKOro
cnektpa. [lonb3oBatenu = MOryT  4yuTaTb  TEKCTOBYH  MHGOpMaUMIO,
npocmaTpmBatb rpaduuKy, cnywatb 3BYKOBYHO MWHOpMauuio W Jaxe
nceneaoBaTh OKPYKaLLY cpefy C MOMOLLbIO CETH.

V. Find the English equivalents of the following words and word combinations in
paragraph 4.
OTtobpaxaTb BebG-CcTpaHuubl, NMporpammHoe obecneyeHne, coaepxaTb
KOAWPOBaHHYD  MHOPMaUUIo, TUMNepCChifika, onpegendwowan 4epra,
onpeneneHHas nocnenoBaTenbHOCTb.

IV.Find passage about two types of computers connected by the Web and
translate it info Russian.

V. Choose a passage and read it aloud (1-2 minutes).
VI. Find the topic sentences, key words and phrases which express the

general meaning of each paragraph best of all.
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VIl. Using the information obtained from the paragraphs make a plan of the
text.

VIIl. Speak about the Web using key words, phrases, the topic sentences and
the plan of the text.
B. Text Study

I. Look at the title of the text. Make your predictions about the contents of it.
Read the text and answer the questions.
1. What is the origin of the term “modem”™?
2. What kind of device is a modem?
3. What are the names of the two main types of modems?

Text B

MODEM

Modem is a device that enables computers, facsimile machines and other
equipment to communicate with each other across telephone lines or over cable
television network cables. In the strictest sense, a modem is a device that
converts between analog signals, such as sound waves, and digital signals,
which are used by computers. However, the term has also come to include
devices that permit the transmission of entirely digital signals.

Modems transmit data at different speeds, measured by the number of
bits of data they send per second (bps). A 28.8 Kbps modem sends data at
28,800 bits per second. A 56 Kbps modem is twice as fast, sending and
receiving data at a rate of 56,000 bits per second.

An analog modem converts between the digital signals of the sending
computer to analog signals that can be transmitted through telephone lines.
When the signal reaches its destination, another modem reconstructs the
original digital signal, which is processed by the receiving computer. A standard
analog modem has a maximum speed of 33.6 Kbps.

The word' modem is an acronym formed from the two basic functions of an
analog modem: modulation and demodulation. To convert a digital signal to an
analog one, the modem generates a carrier wave and modulates, or adjusts it
according to the digital signal. The kind of modulation used depends on the
application and the speed of operation for which the modem is designed. The
process of receiving the analog signal and converting it back to a digital signal
is called demodulation.

Cable modems permit the transmission of data over community antenna
television (CATV) networks — that is, the network of cables used to distribute
cable television. A cable modem transmits data from the network at about 3
Mbps and transmits data to the network at between 500 Kbps and 2.5 Mbps.
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Like a standard analog modem, a cable modem converts between a

digital signal and an analog signal. Cable modems are much more complex
than standard analog modems. They also incorporate a tuner that separates the
digital data from the rest of the broadcast television signal. Because users in
multiple locations share the same cable, the modem also includes hardware
that permits multiple connections and an encryption/decryption device that
prevents data from being intercepted by another user or being sent to the wrong
place.

1.

—_—

ok w

1.

V.

VI.

Read the text and define whether the following statements are true or false.

. A modem links computers by means of ordinary telephone lines.
. Modems convert a computer's analog language into digital signals that

can be transmitted via telephone cables.

The device is called “a modem” in honour of its inventor.

The process of converting analog signals into digital is called modulation.
Analog modems are more complicated than cable ones.

Expand the sentences.

. A modem allows computer to communicate via telephone lines.
. Modems transmit data at different speeds.
. There are two main kinds of modems = analog and cable ones.

Now decide which of the following statements express important ideas or
supporting details.

. @) Modem speeds are measured by the number of bits of data they send

per second.

b) A modem allows fast transmission of data to other computers over
distances.

c) A 28.8 Kb ps modem sends data at 28.800 bits per second.

. a) Information travels through the Internet divided into “packets” of data that

take different routes.
b) Byte is a unit for measuring the amount of information stored or
processed by a computer.
c) The speed of data transmission by means of modem is measured in bits
per second.
3. a) An analog modem converts between the digital signals to analog
signals that can be transmitted through telephone lines.
b) Cable modems send and receive information over the network of TV
cables.
c) There are analog and cable modems.

Find the words — carriers of the primary and the secondary information in
paragraph 3.
Define the function of commas in paragraph 1.
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VIl. Find out the means of connection of simple, compound and complex
sentences
VIll. Arrange the sentences in the logical order according to the text.
1. Cable modems permit the transmission of signals over CATV networks.
2. Another modem reconstructs the original data when the signal reaches
its destination.
3. A modem converts between analog and digital signals.
4. The term is an acronym formed from 2 basic functions of an analog
modem.
5. A maximum speed of an analog modem is 33.6 Kbps.
6. Cable modems incorporate tuners, hardware for multiple connections
and encryption/decryption devices.

IX. Give the main points of the text in 4-5 sentences.
C. Text Study
I. Translate from English into Russian.
Text C

ALEXANDER GRAHAM BELL

Alexander Graham Bell was born.in Edinburgh in 1847. His father was a world-
famous teacher of speech and the inventor of a system which he called "Visible
Speech". It helped deaf persons to pronounce words they could not hear.
Alexander chose the same profession, and as his father became a teacher of the
deaf, he moved to the United States and began to teach deaf children to speak.
At the same time he worked at improving his father's invention.

In 1866, the nineteen-year-old Bell started thinking about sending tones
by telegraph. It was then that there came to his mind the idea of the "harmonic
telegraph”, which would send musical tones electrically from one place to
another. Bell was not a scientist. So he had to give all his energy and time to
one thing only — knowledge of electricity. There was little time for rest and little
time to eat. Hour after hour, day and night he and his friend Watson worked at
testing and experimenting with the telephone. Sometimes it worked and
sometimes it did not. "We have to do something to make our telephone work
better," Bell used to say again and again.

At last they decided to try a new kind of transmitter. The new transmitter
was set in Bell's bedroom. Watson was sitting in the laboratory. He put his ear
to the receiver and was waiting. Suddenly he heard Bell's voice. And not the
voice only but the words too.

"Mr. Watson, come here. | want you."
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It was on the 10th of March, 1876. Alexander Graham Bell had invented the
telephone.

In a few years there were telephones all over the world. In 1915, the first
transcontinental telephone line was opened. Graham Bell, a very old man now,
sat in New York at a desk with a telephone before him, while his friend Watson
was listening more than three hundred thousand miles away in San Francisco.
People were interested what speech Bell had prepared for that great day, on
which the telephone invented by him was to carry sound from the Atlantic coast
to the Pacific.

Bell was sitting in a big hall; there were many people in it. Everyone
expected to hear a serious, scientific speech. Suddenly everybody heard his
clear voice as he spoke into his old transmitter, "Mr. Watson, come here. | want
you." He repeated the words which he had said almost forty years ago. Much to
the amusement of the people Watson answered, "l would be glad to come, but it
would take me a week."

Il. Translate from Russian into English.

1. AnekcaHgp benn medtan crtatb My3bIKQHTOM UMW y4uUTESNIEM, a He
n3obpetaTtenem TenegoHa.

2. B Bospacte 25 net AnekcaHgp cTan nNpoBOAWUTb OMbIThl MO nepenadve
4YesI0BEYECKOro rofioca Ha ASINHHbIE PACCTOSAHMS.

3. MNepBas TenedoHHasn NnHUs Bbina noctpoeHa B lepmaHnn B 1877 T.

4. B HacToslee BpeMs NPoOeKTHbIe Bopo no BceMy Mupy paspabartbiBatoT
«BNOEOGOHbI».

5. Bugeokamepa aBTOMaTuU4ecku npucnocabnuBaeTca K pasfnyHbIM
YCIOBUSAM OCBELLEHUS.

Grammar Study

CornacosaHune BpeMéH (Sequence of Tenses)

C,ElBMF BpeMEH B NpnaaTo4yHom AOMNONMHNTENbHOM MNMpPpU rNMaBHOM
npegnoxeHnn B npoweguem BpeMeHN

Present Indefinite — Past Indefinite | [lenctBmne npngatoyHoro

Present Continuous — Past npeanoXeHns NPoncxoanT
Continuous OHOBPEMEHHO C AeNCTBUEM
rMaBHOrO.

Present Perfect [encrteue npngaTtovyHoro
>Past npeanoXeHusa npeglecTesyeT
Past Indefinite Perfect JENCTBUIO rMaBHOrO.

Future — Future-in-the Past [encrteue npngaTtovyHoro
npeanoXeHnst CoBepLLaeTCs No3xe
OEeNCTBUSA rMaBHOrO.
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YnoTpebnss npocTble NPeAnoXeHns B ponn NpuaaToYHbIX
AOMNOSTHUTENbBHbIX NPW FNaBHOM NPeANIOXEHNN B NPOLLEALLEM BPEMEHMN,
cABUranTe BpemeHa, kak ykazaHo B Tabnuue:

Sequence of Tenses

He lives in New York.
| thought that he lived in New York

OpHoBpeMeHHoOE aencTeme

Mother is sleeping.
| knew that mother was sleeping.

OpgHoBpeMeHHOE aencTemne

He has returned from London.
| was told that he had returned from
London.

[MpenwecTtBylowee ngencrene

He bought a new car.
| heard that he had bought a new
car.

MpeawecTByollee aencTeue

He will send us a letter.
| supposed that he would send us a
letter.

[Mocnepytowee nencrene

Mpamas n kocseHHas pedb (Direct and Indirect Speech)

KocBeHHasda peyb

MNpwn nepeBoae NPeanoXeHuin B KOCBEHHYH peyb He 3abbiBaiiTe 3aMeHsThb
obcToATENbCTBA BPEMEHMU, Kak ykazaHo B Tabnuue.

Direct speech

Indirect speech

Today
yesterday
tomorrow
...ago
this ...
here

last year
last month
last ...
next ...

that day

the day before
the next day

... before

that ...

there

the year before
the month before
the ... before
the following ...

Indirect commands

He told me: “Keep quiet! Don’t make
noise!”

He asked me to keep quiet and not
to make noise.
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He said
He told me that
He said
He told me that
He said

He told me that

He said
He told me that

Indirect statements

‘I am an engineer. | work at a plant. In the evening |
study English.”

he was an engineer and worked at a plant. He added
that he studied English in the evening.

‘I saw my friend yesterday.”

he had seen his friend the day before.

“‘We lived in Rome two years ago. My father worked
there.

they had lived in Rome two years before and
explained that his father had worked there.

‘I shall tell you about it tomorrow.”

he would tell me about it the next day.

Indirect questions

Special questions

He asked (me)
He wanted to know
He wondered

“Where do you live?” where | lived.
“Where does he work?” where he worked.
“‘What is Nick doing?” what Nick was doing.
“‘What have you prepared for what | had prepared for that day.
today?”
“‘When did you come home when | had come home the day before.
yesterday?”
“‘When will your mother come when my mother would come home.
home?”

General question He asked (me)

He wanted to know
He wondered

“Do you play chess?”

| played chess.

“Does she go to school?” she went to school.

“Are you listening to me?” if | was listening to him.

“‘Have you done your whether | | had done my homework

homework?” before.

“Did you skate last winter?” | had skated the winter before.

“Will you see your friend tomorrow?” | should see my friend the next
day.
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|. Translate into Russian.

1. | knew that you were ill. 2. | knew that you had been ill. 3. We found
that she left home at eight o’clock every morning. 4. We found that she had left
home at eight o’clock that morning. 5. When he learnt that his son always
received excellent marks in all the subjects at school, he was very pleased. 6.
When he learnt that his son had received an excellent mark at school, he was
very pleased. 7. We did not know where our friends went every evening. 8. We
did not know where our friends had gone. 9. She said that her best friend was a
doctor. 10. She said that her best friend had been a doctor. 11. | didn’t know
that you worked at the Hermitage. 12. | didn’t know that you had worked at the
Hermitage.

Il. Convert the following sentences info the past tense.

1. My uncle says he has just come back from the Caucasus. 2. He says
he has spent a fortnight in the Caucasus. 3. He says it did him a lot of good. 4.
He says he feels better now. 5. He says his wife and he spent most of their time
on the beach. 6. He says they did a lot of sightseeing. 7. He says he has a good
camera. 8. He says he took many photographs while traveling in the Caucasus.
9. He says he will come to see us next Sunday. 10. He says he will bring and
show us the photographs he took during his stay in the Caucasus.

Ill. Convert the following sentences info the indirect speech.

1. “My friend lives in Moscow”, said Alec. 2. “You have not done your work
well”, said the teacher to me. 3. The poor man said to the rich man: “My horse is
wild. It can kill your horse.” 4. The rich man said to the judge: “This man’s horse
has killed my horse.” 5. “ This - man spoke to me on the road,” said the woman.
6. ‘I can’t explain this rule to you,” said my classmate to me. 7. The teacher said
to the class: “We shall discuss this subject tomorrow.” 8. The woman said to
her son: “I am glad | am here.” 9. Mike said: “We have bought these books
today.” 10. She said to me: “Now | can read your translation.” 11. Our teacher
said: “Thackeray’s novels are very interesting.” 12. She said: “You will read this
book in a year.” 13. Nellie said: “| read “Jane Eyre” |last year.”

IV. Convert the following special questions into the indirect speech.

1. I'said to Nick: “Where are you going?” 2. | said to him: “How long will it
take you to get there?” 3. Pete said to his friends: “When are you leaving St.
Petersburg?” 4. He said: “Who will you see before you leave here?” 5. They
said to him: “What time does the train start?” 6. Ann said to Mike: “ When did
you leave London?” 7. She said to Boris: “ When will you be back home?”

8. Boris said to them: “How can | get to the railway station?” 9. Mary asked
Tom: “What time will you come here tomorrow?” 10. She asked me: “Why didn'’t
you come here yesterday?” 11. She asked me: “What will you do tomorrow if
you are not busy at your office?” 12. | asked Mike: “What will you do after
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dinner?” 13. | asked my uncle: “How long did you stay in the Crimea?” 14. Ada
said to me: “Where did you see such trees?” 15. | said to Becky: “What kind of
book has your friend brought you?” 16. Mother said to me: “Who has brought
this parcel?” 17. He said to her: “Where do you usually spend your summer
holidays?”

V. Convert the following general questions into the indirect speech.

1.l said to Boris: “ Does your friend live in London?” 2. | said to the man:
“‘Are you living in a hotel?” 3. Nick said to his friend: “Will you stay at the
“Hilton”?” 4. He said to me: “Do you often go to see your friends?” 5. He said to
me: “Will you see your friends before you leave St. Petersburg?” 6. Mike said to
Jane: “ Will you come to the railway station to see me off?”. 7. She said to me: “
Have you sent them a telegram?” 8. She said to me: “Did you send them a
telegram yesterday?” 9. | said to Mike: “ Have you packed your suit-case?” 10. |
said to Kate: “Did anybody meet you at the station?” 11. I said to her: “Can you
give me their address?” 12. | asked Tom: “ Have you had breakfast?” 13. |
asked my sister: “ Will you stay at home or go for a walk after dinner?” 14. | said
to my mother: “Did anybody come to see me?” 15. | asked my sister: “ Will Nick
call for you on the way to school?” 16. She said to the young man: “Can you call
a taxi for me?”  17. Mary said to Peter: “Have you shown your photo to Dick?”
18. Oleg said to me: “Will you come here tomorrow?” 19. He said to us: “Did
you go to the museum this morning?”

MNMpuyacTtua (The Participles)

B aHrnunckom asbike umetotca npuyactue | n npuyactue Il (Participle |,
Participle Il). NepBoe obpasyetcs nytem gobasneHus kK ocHose cyddukca —ing,
BTOpoe — cypdukca —ed n, Takum obpasom, UMeeT BHELLHE CXOAHY0 hopmy C
npowenwmm spemeHemM Past Indefinite, ot kotoporo Participle Il otninyaeTtcs no
dyHKUKMKM B npegnoxeHnn. [nsa obpasosaHus Participle Il HecTaHgapTHbIX
rnaronos 6epetca lll dpopma.

dopmbl NpuyacTmin

Participle | | Active Passive BoipaxaeT gencreue,

Indefinite building | being built | ogHoBpemeHHoe ¢ aencTenem
rnarona-ckasyemoro.

Participle Il built BoipaxaeT gencreue,

OHOBpPEMEHHOE C AeNCTBUEM
rrarosia-ckasyemoro unu
npeaLlecTByolee emy.

Perfect having | having BbipaxkaeT gencrseue,
Participle built been npeallecTeyouiee 4eUCTBUIO
built rrarosia-ckasyemoro.
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Ynotpebnenue Participle | Active n Passive
PyHKUMM B NpeanoXeHuu n cnocodbbl nepesoaa

B npeanoxenun Participle | Active moxeT 6bITb:
1. Onpegenenuvem.
[MepeBoguTCA NpuyacTMemM OeNCcTBUTENbHOrO 3arnora ¢ cypdmkcamm —yuu, -toL,
-all, -Au, -BLU, -LU UNK onpeaenuTenbHbIM NPUAATOYHLIM NpeanoxeHnem. B
dyHKUMKM onpepenenus Participle | MoxeT cToaTb nepen onpenensembim
CNOBOM WUIK Nocne Hero.
They were watching the dancing OHu Habnioganu 3a TaHUYHOWUMK
children. JEeTbMMW.
2. O6cTOATENBCTBOM (BPEMEHMU, NMPUYNHBLI, 0OOpasa 4eNCTBUS).
[MepeBoguTCsa aeenpuyactmem ¢ cydpdpukcamm —a, -4, -aB, -UB UNn
00CTOATENLCTBEHHBIM NPUAATOYHBIM NPEeLNIOXKEHNEM.
Being familiar with the problem he Tak Kak OH Oblf1 3HAKOM C
didn’t find it interesting. npobrnemon, oH He Hallen ee
NHTEPECHOM.
Participle | ¢ cotosamu when (korga) u while (B To Bpems kak) nepeBoanTCA:
a) oeenpuyactuem (Mnu geenpuyactHbiM 060pOTOM) NPU 3TOM COHO3
onyckaercs,
b) npuaaToyHbIM NPeanoXeHneM ¢ cor3amn Korga, B TO BpeMS Kak;
C) Npu + CyLlecTBUTENbLHOE.

When combining chemically BcTynas B XMMn4ecKkyro peakuuto,
hydrogen and oxygen form water. BOAOpOL M Kucriopod obpasytoT
BOLY.

(Korga Bogopog v kucnopoa
BCTYNalOT B XMMUYECKYIO peakLuio,
OHW 0OpasyloT BOAY).

While making his experiment the MpoBoas onbIT, NnabopaHT

lab assistant put down all the 3anucblBarn Bce Heobxoanmblie

necessary data. AaHHble. (B To BpeMs kak nabopaHT
NpOBOAMST ONbIT, OH 3anucbiBan ...
[Mpn npoBeaeHun onbiTa ... .)

3. Yactblo ckasdyemoro Bo BpemeHax rpynnbl Continuous n Perfect Continuous.

[lepeBoAUTCA rrnaronom B In4HOU popme.

He is playing football now. Cenvac oH urpaert B (pyTOOn.

Ynotpebnenue Participle |l
PyHKUMK B NpeanoxeHum n cnocobbl nepesoaa

B npeanoxenun Participle Il moxeT 6bITb:
1. Onpeaenenuem.
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[lepeBoguTCA npuyacTuem cTpagartenbHOro 3anora C  cydpdukcamum-
OKOHYAHUSAMMU -HHbIW, -eMbl, -UMbIW, -TbiK, LWUACH, -BlIMKUCA. B doyHKUMK
onpeneneHus Participle Il moxeT cToATb nepepn onpegensemMbiM CIOBOM WUn
nocne Hero.

The devices produced by our plant [Npubopbl, BblycKkaemble HalINM

are of improved quality. 3aBOOM, yrny4yLlEeHHOro KayecTsa.
The information obtained is of great Nony4YyeHHasa MHpOpPMaLKNA — OYEHDb
importance. BaXXHa.

Obpatute ocoboe BHMMaHME Ha nepeBon MNpPeanoXeHun, B KOTOpbIX 3a
nognexawmm crnegytoT ABa crosa ¢ okoH4YaHneM ~ed. [lepBoe M3 HUX 06bIYHO
asnaetca onpeneneHneMm B dopme Participle |l v npn nepesoge craButcs
nepen onpeaenisieMbiM ClIOBOM, BTOpOe sABnsieTcsa ckadyeMblM B Past Indefinite.
The problem considered called PaccmarpuBaemas npobrnema
everybody’s attention. npusriekna sceobLLee BHMMaHMe.

2. O6CcTOATENBCTBOM.

Mepen Participle 1l B doyHKUMn obcToATensCcTBa OBbIMHO CTOAT COHO3bI when
(koe0a), if (ecnu), unless (ecrniu He), as (Kak). Takon npuyacTHbIN 0BOPOT
nepeBoauTCs, Kak nNpaBuno, NpuaaTodHbIM OBCTOATENLCTBEHHBLIM MPEeaIOKEHVEM,
a MHorga npu+cyLLecTBUTENBHOE.

As seen from the article these Kak BnaHoO 13 ctatbu, 9Tu

engines are produced in Minsk. ABuratenu u3rotaBnmnealoTCcs B
MwuHcke.

When heated the polymer changed  Korga nonvumep Harpenwu, oH

its properties completely. NOSTHOCTbIO U3MEHUIT CBOU

ceouncTia. ([pn HarpeBaHnn
nonumep ...)

When designed the car was given to Korga mauwivHa 6bina

the laboratory. CKOHCTpyupoBaHa, ee otaanu B
nadopatoputo.

3. Hacmeto ckadyemozo 8 cmpadamersibHOM 3arioze U 80 8peMeHax epyrrbl
Perfect. NepesoauTca rnarosiom B nn4Hon oopme.

| was told about this discovery a few days ago.

MHe ckasanu 06 3TOM OTKPbITUM HECKOITbKO AHEN Hasaj.

They have developed the engine considerably.

OHM 3HauMTENbHO YyCOBEPLLIEHCTBOBANM ABUraTenb.

ABSOLUTE PARTICIPIAL CONSTRUCTION
HesaBucumbIin npnyacTHbIN 060pOT

Hes3aBucnmbii NpuyacTHbIn 0O60POT — 9TO COYETAHME CYLLLECTBUTENBHOIO
B obwem nagexe (MNn MeCToOMMeHUa B MeHUTeNbHOM nagexe) ¢ Participle |
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nnu Participle Il, B KoTopoMm cyliecTBUTenbHOE (UM MECTOMMEHME) BbINOMHAET
porib nognexatyero No OTHOLLUEHMUIO K MPUYacTUOo U He ABNSEeTCH nognexawmm
BCero npeanoxeHusi. Takon obopoT fiormvyeckn cBA3aH C NpeanoXxeHuem n no
cyuwiectsy gBnsgetca ero obcrosatensctBoM. [logobHo obcTosATenscTBY,
He3aBUCUMbIA MPUYACTHbIN 0DOPOT MOXET npefllecTBoBaTb MNoAsexallemy,
T.e. CTOATb B Hayasne npeanoXeHua unu criegoBaTb 3a rpynnon ckasyemoro B
KOHLe npearioxeHus. 3ToT obopOoT Bceraa otaendercs 3ansaTon OT oCcTanibHON
YacTu npeanoXxeHus.

B Hayane npeaonoxeHuss B yHKUMN OBCTOATENLCTBA HA PYCCKUM A3bIK 3TOT
00OpOT nNepeBoOaUTCH, Kak NpaBuio, NpuaatovyHbiM MpearioKeHNneM npuYmHbI,
BpPeEMeHMU, YCrOBUA C CO3aMu mak Kak, ko20a, ecriu v ap.;

The weather being fine, we went Tak kak noroga obina xopowuasg, mbl

for a walk. NOLUNN TYNAThb.
Weather permitting, the airplane Korga noroza no3sosinT, CamosieT
starts. B3NeTUT.

B kKoHue npeanoXxeHumd HEe3aBUCUMbIN FIpI/I‘-IGCTHbIVI O60pOT nepesBoanTCcA Ha
pyCCKMIZ A3blK Yalle BCero CamMmoCTodaTesIbHbIM NpeanoXXeHnem mnimn
npnucoegnHAaeTcAa coro3amMmn a, U, ripudem.

The cars at that time were very ABTOMOGMMAK B TO Bpems Bblnv O4eHb
small, the engine being placed ManeHbKUMIn, N aBuratenb
under seat. pa3mMeLLancs Nog CUOEeHbEM.

HekoTopble He3aBMUCKMMbIE NPUYaCcTHbIE 060POThLI, HAYNHAKOLWMECH NPEASIOrom

with, nepeBoaATCA TakK Xe, Kak n 0bopoThl 6e3 with.

With supersonic planes at a speed Korga ynbTpa3ByKOBblE€ CAMONETHI

five to six times above the speed of 6yayT NeraTb CO CKOPOCThLIO, B 5-6 pa3

sound, it will be possible to cover NpeBbILaLLIEN CKOPOCTb 3BYKA, MOXHO

the distance between Tokyo and BbypeT nponeTtaTtb pacCcTostHue Mexay

Moscow in less than 2 hours. Tokno n MockBon MeHbLLE Yem 3a 2
yaca.

The article deals with microwaves, CTaTbs NnocBsleHa MUKPOBOSHAM,

wijth particular attention being pajd npun4yem ocoboe BHUMaAHME yaensaeTcsa

to radio location. paanosIoKaLuu.

I. Translate into Russian, paying attention to Participles | and |I.
1. We need highly developed electronics and new materials to make
supercomputers.
2. We are carried by airplanes, trains and cars with electronic devices.
3. Many countries have cable TV, a system using wires for transmitting TV
programs.
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4. The sixth generation of computers performing 100 billion operations a
second will become available in the nearest future.

5. Computer components produced should be very clean.

6. New technologies reduce the number of workers needed.

7. A videophone is a device which allows us to see a room and the face of
the person speaking.

Il. Define the function of Patrticiple | in the following sentences:

. The scientist working at this project is well-known.

. Carrying out the experiment he made use of some new devices.

. These new devices are replacing their older equivalents.

. Speaking about the chip fabrication the engineer told us many interesting
details.

5. Radio occupies one of the leading places among the greatest achievements

of modern engineering.

6. The electric current passing through a wire will heat it.

7. Transistors contain no moving components.

8. The stuff is carrying out an experiment.

9.

1

A OWODN -

Developing a new method they achieved good results.
0. When making the experiment he made notes.

Ill.  Translate the following sentences, paying attention to the function of

Participle II.

1. The discovery mentioned remained unknown to the world for a long time.

2. When passed through a motor, electric current can do work.

3. The students have carried out the experiments.

4. These instruments recorded the cosmic rays and the information obtained
was sent back by the radar to the ground.

5. When heated, water vaporizes.

6. The results received changed with material used.

7. Unless repaired, this part cannot be used in the radio set.

8.The developed technology enables us to improve the quality of articles
produced.

9. The first laser was developed in 1960.

10. If frozen, water becomes ice.

11. The investigation analyzed resulted in an interesting discovery.

/V. Find the Absolute Participial Construction. Translate the sentences.
1. Numerous experiments having been carried out at the orbital stations, it
became possible to use results in industrial process.
2. A beam of light being transmitted forwards, it is possible to measure the
distance between the car and the other cars in front of it.
3. With the first steam engine built in the 17-th century, people began to use
them in factories.
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4. The inventor was demonstrating his new device, with the workers watching

its operation attentively.

5. Many substances are semiconductors, germanium and silicon being the

most important of them.

6. We defined the volume, all the measurements having been done with

respect to the instruction.

7. Transistors are very sensitive to light, some of them reacting even to

starlight.

8. The cell being charged, a certain quality of electricity is passed through it.

Nouns
1) altitude

2) frequency
3) pitch

4) range

5) rarefaction
6) threshold
7)

Adjectives

1) acoustic
2) dense

3) equal

4) particular
5) permanent
6) rigorous
7) vast

1)

2) clarify

3) collide
4) involve
5)

6) perceive
7) saturate

Adverbs
1) apart
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Unit lll

What is sound?
Vocabulary Study

Word List

Active Vocabulary

BbiCOTa
YyacToTa

3[. TOH 3BYyKa
AnanasoH
pa3pexXxeHHOCTb
nopor

Tembp

aKyCTM4YeCKun

FYCTOM, NIIOTHbIN

paBHbIN

0Cco0bIN, OTAENbHbIN
NOCTOSAHHbIN, HEU3MEHHbIN
CYpPOBbIN, CTPOrnn
OOLLUMPHBIN

ryaetb
oyuvLaTb

cTankmeaTbCs

BKIloYaTh B cebs, conepxatb
MMEeTb MECTO, Cry4yaTbCsl
oLLyLLaTb, BOCMPUHUMATb
HacbILWaTb

B CTOPOHE, OTAEl1IbHO



2) completely - MOSIHOCTbIO
3) strictly - CTpOro, TOYHO

Passive Vocabulary

1) eardrum - BGapabaHHasi nepenoHka
2) jet aircraft - peakTuBHbIN camoreT
3) nausea - TOWHOTAa

4) nuisance -  HenpuUATHOCTb, Aocaja
5) vertigo - TONOBOKpPYXeHne

6) vocal cords - TOJSIOCOBbIE CBA3KM

I. Read and translate the following words. Arrange them into the groups: a) with
one stress or stress on the first syllable; b) with the stress on the second
syllable; c) with two or more stresses.

Vast, collide, frequency, pitch, jet aircraft, altitude, perceive, engineer,
acoustic, threshold, involve, occur, strictly, particular, permanent, sound-
absorbing.

Il. Match the words on the left with the definitions on the right.

1) range ) the same in size, amount, number, degree, etc.

2) clarify b) of the sense of hearing, of sound-waves
3) timbre c) distance between limits
4) saturate d) characteristic quality of sound produced by a
5) pitch particular voice or instrument
6) acoustic e) cause (one substance) to absorb the greatest
7) equal possible amount of another

f) make free from impurities
g) degree of highness or lowness

Ill. Choose:
a) a noun
1) a) vast, b) range, c) to boom, d) completely
2) a) saturate, b) collide, c) equal, d) pitch
3) a) occurrence, b) dense, c) perceive, d) rigorous
b) a verb

a) acoustic, b) involve, c) particular, d) permanent
a) timbre, b) range, c) threshold, d) strict
a) frequency, b) altitude, c) rarefaction, d) occur

)
)
)
c) an adjective
) a) completely, b) involve, c) acoustic, d) perceive
2) a) rigorously, b) collide, c) boom, d) dense
3) a) timbre, b) range, c) strict, d) apart
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d) an adverb
1) a) apart, b) perceive, c) dense, d) altitude
2) a) rigorous, b) involve, c) particular, d) strictly
3) a) rarefaction, b) completely, c) collide, d) vast
IV.Define the meaning of the “x” words.
Frequency: 4actoTta — frequent: x.
Particular: ocobeHHbIN — particularity: x.
Occur: cnyyaTbcsa — occurrence: X.
Density: nnoTtHocTb — dense: X.
Range: agnanasoH — to range: x.
Equal: paBHbIn — equalize: x.
Complete: nonHbIn — completion: x.

V. Arrange the words with similar meaning of the two groups in pairs.
Vast, perceive, range, involve, saturate, equally.
Apprehend, extensive, wave band, impregnate, to include, likewise.

VI. Match the words with their opposites, like the example:

gloomy — gay.
a) compression, frequent, saturate, dense, clarify, apart
b) rare, sparse, pollute, together, rarefaction, exhaust

VIl. Match the verbs from a) with the nouns from b).

a) characterize b) sound
make arange
cover noise
reduce clarity
ensure speech

VIll. Complete the sentences with the words given below.
1. The ... range of possible frequencies and timbres makes sound an
effective medium of communication.
2. A low sound is ... as being less loud than a high sound of the same
intensity.
3. Noise does not have any particular ... .
4. Where the air molecules gather together a region of higher ... occurs.
5. The speed is slower at high ... as air less dense there.
Altitudes, vast, perceived, pitch, pressure.

IX. Translate into English.
1. 3BYK — 9TO 3Heprua 1 Kak nobas gpyrasa dopma aHeprum, oH MoxeT ObITb
nosie3eH YesioBeKy.
2. bonblas YyacTb 3BYKOB He HeceT BOMbLUION 3aps SHeprmun.
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3. 3BYK CTOSIKHOBEHMSI [OBYyX aBToMobunen nonyvyaetca B pesynbraTte
BUBpaLnM KOpNycoB CTanknsarLLMxcs aBToMmooumnen.

4. [IBmkeHne YynnNoOTHEHUA W pas3pexXeHHOCTen B BO3gyxe dopmupyet
3BYKOBYIO BOJSIHY.

5. 3BYK HE MOXET pacnpoCTpaHATbCS B BakyyMme.

A. Text Study

I. Look at the title. What do you think this reading will be about? Read the text
and define its main idea.

Text A
WHAT IS SOUND?

Sound is energy and, like other forms of energy, can be useful to man.
The vast range of possible frequencies and timbres that characterizes both
speech and music makes sound an effective medium of communication. Even
ultrasound — sound above the hearing range of man — has many practical uses.
Most sounds don’t carry great deal of energy. The noise of a symphony
orchestra playing as loudly as possible involves for example, sound energy
equivalent to the light and heat energy from only a low-powered electric lamp.
Our hearing sense is more easily saturated (in energy terms) than our visual
sense.

Sound is a particular form of kinetic energy (energy of motion) produced
when an object vibrates and a medium, such as air, vibrates in response. The
sound of a car crash booms out as the surfaces of the two colliding vehicles
vibrate with the force of the collision; music comes from a radio as a
loudspeaker vibrates; and talking and singing result from vibration of the vocal
cords.

As an object vibrates it sets the air molecules around it vibrating. Where
the air molecules gather together a region of higher pressure (compression)
occurs. Where they move apart a region of lower pressure (rarefaction) occurs.
As compressions and rarefactions move through the air they form a sound
wave. At the ear they set the eardrum vibrating and we hear sound.

If @ surface vibrates more strongly, the pressure difference between the
compressions and rarefactions is greater and the sound is loud. The frequency
of vibrations affects the pitch, or note, of the sound. Fast vibrations produce
compressions and rarefactions that are close together and the pitch is high. A
slower speed of vibration causes the compressions and rarefactions to be
farther apart and the sound is lower in pitch.

A sound wave moves out from its source in all directions, traveling at a
speed of 1,087 ft (331 m) per second or 741 mph (1,194 kph) in air at 0°C at
sea level. The speed is slower at high altitudes as air less dense there, and
faster in water and metal because these substances are more elastic than air
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and transmit vibrations more rapidly. The speed also correlates with
temperature of the medium. Sound cannot move through a vacuum because
there are no gas molecules to vibrate and transmit the sound.

Like other waves of energy, sound normally travels in straight lines, but
sound can turn corners. It is reflected whenever it strikes a surface such as a
wall or floor and is diffracted or spreads out as it passes through an opening
such as a window.

The loudness of a sound can be measured with a decibel meter and the
result given as a number of decibels (dB). The scale is logarithmic — a sound
that is twice as loud as one at the threshold of hearing is 10 dB greater, not
twice as great. Strictly, the meter measures the intensity of the sound, which is
related to the pressure differences in the sound wave. (Loudness is the strength
of the sensation received in the eardrum and transmitted to the brain). The
human ear does not hear all frequencies of sound in the same way, and a low
sound is perceived as being less loud than a high sound of the same intensity.

The number of the compressions occurring every second is called the
frequency of the sound and is measuring in hertz (Hz), equal to cycles per
second. The higher the frequency, the higher the pitch.

Noise does not have any particular pitch and covers a wide frequency
range. Very loud noise is dangerous as well as a nuisance, because continuous
exposure to sound of more than 100 dB — the levels produced by jet aircraft and
machines in many factories — soon results in a permanent reduction in hearing
ability. Low frequency noises are particularly hazardous because they do not
seem to be as loud as higher pitches, and tests have shown that very high
levels of low frequency sound and infrasound (sound below the hearing range
of the ear) quickly result in vertigo, nausea, and other physical effects; military
scientists have even experimented with using infrasound as a potential weapon.

Acoustic engineers work to reduce noise and improve sound in many
ways. A consideration of acoustics in the design of a machine such as a jet
engine can reduce the amount of noise it makes. Buildings can also be
designed to prevent the transmission of sound through them. A steel framework
tends to distribute sound throughout a building, but the use of sound-absorbing
materials in and on floors, walls, and ceilings prevents sound from getting into
and out of rooms. In concert halls the reflection of soft sound inside the hall is
rigorously to provide an exact amount of echo and give the best quality sound.
This may be assisted by electronic amplification, although very loud music loses
clarity in a concert hall. Some recording studios have completely absorbent
walls to remove all echo and ensure total clarity whatever the type of music
being performed.

Il. Read the text again carefully and answer the questions.
1. What makes sound an effective medium of communication?
2. Is our hearing or visual sense more easily saturated (in energy terms)?
3. Where does compression occur?
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4. In which case is the sound loud?

5. What makes sound lower in pitch?

6. The speed of a sound wave doesn'’t correlate with the temperature of the
medium, does it?

7. Can sound turn corners?

8. How can the loudness of a sound be measured?

9. Why are low frequency noises particularly hazardous?

10. Is it possible to reduce noise and improve sound?

Ill. Which of the vocabulary units used in paragraphs 1-3 could be regarded as
scientific terms?

IV. Read the translation of the forth paragraph. Compare it with the original and
say if everything is right.

Ecnn noBepxHOCTb BUOpMpPYET cunbHee, pasHULa OaBleHUn Mexay
YNNOTHEHUAMW W paspexeHHOCTAMM 6onblie; U 3BYK - NONyvaeTcss MeHee
rPOMKUM. YacToTHble BMOpaumn BNUAKOT Ha TeMbp 3Byka. YacTble BuMGpauum
NPoOn3BOAAT YNNOTHEHUSA U pa3peXeHHOCTK, pacnonaratowmecs 6nmke apyr K
Apyry, n ToH nonyyaetcs 6onee BbicokuM. MeaneHHas cKopocTb Bubpaumu
BbI3blBAET YMEHbLUEHNE PACCTOAHMS U TOH 3BYKOB CTAHOBUTCSH HUXKE.

V. Find the English equivalents of the following words and word combinations in
paragraph 10.
[Mepenaya, cTanbHOW Kapkac, 3ByKornorfowarwme, peakTuBHbIA ABUraTenb,
npenoTBpallathb, oTpaxeHue, NHXXEHEPbI-aKyCTUKM, cnocobcTBoBaTh,
ycuneHue, 3ByKo3anuncbiBatoLLmne CTyauun, yCTpaHsThb.

VI. Find passages about dynamics pitch and frequency and translate them into
Russian.

VIl. Choose a passage and read it aloud (1-2 minutes).

VIIl. Find complex grammar structures in the text and divide them into simple
ones.

IX. Find the topic sentences, key words and phrases which express the general
meaning of each paragraph best of all.

X. Using the information obtained from the paragraphs make a plan of the text.

X. Speak about sound using key words, phrases, the topic sentences and the
plan of the text.

B. Text Study

I. Look at the title of the text. Make your predictions about the contents of it.
Read the text and answer the questions.
a. Why was the group called the Groupe Special Mobile formed?
b. When was the commercial service started?
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Text B

GSM

During the early 1980s, analog cellular telephone systems were
experiencing rapid growth in Europe, particularly in Scandinavia and the United
Kingdom, but also in France and Germany. Each country developed its own
system, which was incompatible with everyone else’'s in equipment and
operation. This was an undesirable situation, because not only was the mabile
equipment limited to operation within national boundaries, which in a unified
Europe were increasingly unimportant, but there was a very limited market for
each type of equipment, so economies of scale, and the subsequent savings,
could not be realized.

The Europeans realized this early on, and in 1982 the Conference of
European Posts and Telegraphs (CEPT) formed a study group called the
Groupe Special Mobile (GSM) to study and develop a pan-European public land
mobile system. The proposed system had to meet certain criteria:

e good subjective speech quality
low terminal and service cost
support for international roaming
ability to support handheld terminals
support for range of new services and facilities
spectral efficiency, and
ISDN compatibility.
In 1989, GSM responsibility was transferred to the European
Telecommunication Standards Institute (ETSI), and phase | of the GSM
specifications were published in 1990. Commercial service was started in mid-
1991, and by 1993 there were 36 GSM networks in 22 countries, with 25
additional countries having already selected or considering GSM. This is not
only a European standard — South Africa, Australia, and many Middle and Far
East countries have chosen GSM. By the beginning of 1994, there were 1.3
million subscribers worldwide. The acronym GSM now (aptly) stands for Global
System for Mobile telecommunications.

The developers of GSM chose an unproven (at the time) digital system,
as opposed to the then-standard analog cellular systems like AMPS in the
United States and TACS in the United Kingdom. They had faith that
advancements in compression algorithms and digital signal processors would
allow the fulfillment of the original criteria and the continual improvement of the
system in terms of quality and cost. The 8000 pages of the GSM
recommendations try to allow flexibility and competitive innovation among
suppliers, but provide enough guidelines to guarantee the proper interlocking
between the components of the system. This is done in part by providing
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descriptions of the interfaces and functions of each of the functional entities
defined in the system.

Il. Read the text and define whether the following statements are true or false.

1. During the early 1980s, analog cellular telephone systems were experiencing
slow growth in Europe.

2. Each country developed its own system.

3. The market for each type of equipment was very limited.

4. In 1982 a study group called the European Telecommunication Standards
Institute was formed.

5. Commercial service was started in 1990.

6. Australia hasn’t chosen GSM.

7. A digital system chosen by the developers of GSM was unproven.

Ill. Expand the sentences.

1. During the early 1980s, analog cellular telephone systems developed rapidly
in Europe.

2. Each country developed its own system.

3. The proposed system had to meet certain criteria.

4. In 1989, GSM responsibility was transferred to the European
Telecommunication Standards Institute.

5. GSMis not only a European standard.

IV. Find the words — carriers of the primary and the secondary information in
paragraph 4.

V. Define the functions of commas in paragraph 1.

VI.Find out the means of connection of simple, compound and complex
sentences.

VII. Arrange the sentences in the logical order according to the text.
1. South Africa, Australia and many Middle and Far East countries have chosen
GSM.

2. The situation was undesirable.

3. The acronym GSM now stands for Global System for Mobile
telecommunications.

4. The developers of GSM chose an unproven (at that time) digital system, as

opposed to the then-standard analog cellular systems in the USA and in the

UK.

The Europeans realized this early.

Each country developed its own system.

There was a very limited market for each type of equipment.

NOoOO
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VIIl. Give the main points of the text in 4-5 sentences.
C. Text Study
I. Translate the text into Russian.
Text C
WHAT IS GPS?

GPS, short for Global Positioning System, is a space-based positioning
system that uses satellites and computers to measure positions anywhere on
the land, air, or sea at any time. This system is distinguished from other
positioning systems by its 24-hour, seven-day per week availability and its
pinpoint accuracy.

The system was born from communication problems U.S. troops
experienced in the Vietnam conflict. During that time a localized system,
LORAN, was used that was prone to problems inherent in radio communication
such as poor reception during ominous weather or during the night. The U.S.
Department of Defense responded to this problem by investing into a system
known as the Navy Navigational Satellite System, TRANSIT, which most
recently evolved into GPS.

GPS is a second generation, satellite-based, positioning system that is
available anywhere and anytime and is capable of measuring land, air and sea
positions with millimeter accuracy. GPS is referred to as a system because it is
an assemblage of three distinct components or segments: Space, Control, and
User.

The Space Segment refers to the constellation of satellites and the
navigational data they provide. The Control Segment refers to monitoring and
updating of the satellites’ clocks and navigational messages by a master control
station that uses five regional monitoring stations distributed around the world.
Lastly, the User Segment refers to the GPS receivers that calculate the time
required for a radio signal to travel from the visible satellites to the receiver in
order to measure its position using a technique called triangulation.

GPS has a civilian and military user community. Although GPS is funded
by the U.S. DoD, civilians worldwide can use GPS’ Standard Positioning
Service (SPS) provided a proper receiver is used. SPS provides positional
accuracy of 100 meters in 2-Dspace with 95% confidence. The U.S. Military and
its allies use a more highly accurate service called Precise Positioning Service
(PPS) that is capable of accuracy within ten meters in 3-D space 95%
confidence.
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Grammar Study

NHMHUTHB
The Infinitive

NMHUMHUTUB — HennyHaa doopma rnarosfia, Kotopasi TOfbKO Ha3blBaeT
AencTBue, He yKasblBas HU nnua, HU Yncna.
[MpusHakoM uWHUMHUTMBA 4BNseTcAa 4Yactuua “to”, KoTopasi B HEKOTOpbIX
clydasx ornyckaeTcs.

NHpmnHNTMB 0bnagaeT cBonMcTBaMu rnarosia u cywecTBUTENbHOrO.
B pycckom ga3bike emy COOTBETCTBYET HeonpeaeneHHaa dpopma rnarona.

1. ®opMbl MHPUHUTMBA

Infinitive Active Passive [encrteune

Indefinite to ask to be asked | [denctBue, ogHOBpeEMEHHOE
AEeNCTBUIO, BbipaXXeHHOMY
rnaronomM-ckasyemMbiM.

Continuous | to be asking OnntenbHoe gencrene,

(to be + OHOBPEMEHHOE C AENCTBUEM,
Participle | Bblpa)€HHbIM rf1iaronom-
CBA3KOMN.
Perfect to have to have been | [lenctsue,
asked (to asked (to npegLecTsoBasLlee
have + have been + | oencTBUIO, BbIpaXXEHHOMY
Participle Il) | Participle Il) | ckazyembim.
Perfect to have been asking (to AnutenbHoe gencreue,

Continuous have been + Participle 1) | coBepLiaBLleecs B TeyeHne
OoTpe3Kka BPEMEHMN,
NpeALecTBOBaBLLENO
AENCTBUIO, BbipaXXEHHOMY
rfarosioMm B JINYHOM ¢popme.

VHMUHUTMB MOXET CNYXUTb B NPeASIOKEHNN:
1. Mognexawmm:
To skate is pleasant. KataTtbCcs Ha KOHbKax NPUATHO.

2. AMeHHOM 4YacTbio CKa3yeMoro:
Your duty was to inform me about it Bawen 06a3aHHOCTbLIO BbIf0 CO06-
immediately. LWNUTb MHE 00 9TOM HeEMeaMeHHO.

3. YacTblo coCTaBHOrO rnarofbHOro CKa3yemoro:
She began to translate the OHa Havana nepeBoanTb CTaTblO.
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article.

4. [lononHeHneM:
| asked him to help me. A nonpocun ero NnomMoyb MHe.

5. OnpeneneHunem:
He expressed a desire to help me.  OH BbIpa3un xenaHme nOMoYb

MHe.

6. Ob6CcTOATENBLCTBOM:

| went to the station to see off A noexan Ha Bok3an, 4YTOObI
a friend. NPOBOANTL NpUATENS.

Cy6beKTHbIN MH(PUHNTUBHBIN 060poT (Complex Subject)

KOHCTPYKUMA  «CYOBEKTHbIN ~ UHUHUTUBHBLIA  ODOPOT»  Bblpa)keHa
cywecTsuTenbHblM B obLleM nagexe unnm MecTOMMEHWEM B UMEHUTESTbHOM
nagexe u NHPUHUTUBOM, CTOSLLUM NOCIE CKasyeMoro.

The results are considered CunTtaloT, YTO pesynbTaThbl

to be satisfactory. yAOBJIETBOPUTENbHbI.

B KOHCTpyKUMM «CYOBEKTHbIN WHMUHUTUBHBIN ~OBOPOT» OENCTBUE,
coBepluaeMoe nognexalinm, BblpaxaeTcsa MHPUHUTMBOM. [narosn-ckasyemoe
NUWb yKa3blBaeT Ha OTHOLLUEHME K 3aToOMy Aencteuto. lNepeBon npeasioxeHus
cnefyeT HaduHaTb: @) CO cKasdyemoro (HeonpenemneHHO-NNYHbIM 060pPOTOM) U,
ecnu TpebyeTcs No cMmbICny, BBOOUTCSA COW3 4mo, 6) NpoCTbIM NpeanoxXeHnem
C BBOOHbLIMW CNOBaMU Kak U38eCmMHO, 8E€POSIMHO U m.rl.

These elements are known to.  M/sgecmHo, Ymo amu arniemeHmal
have been found twenty years = 6b11u omKkpbimbl 0gaduyame riem
ago. Ha3sao.
Amu anemeHmbI, Kak U38€CMHO,
6b171u OmKpbIMbI d8aduyame fiem
Ha3sao.

Mexay KOMAOHEHTaMW CNOXHOIo noasexallero MoXeT CTOSATb
cKkasyemoe, BblpaXeHHoe:

a) rnaronamu to say (rosoputb), to report (coobwaTtsb), to know (3HaTh), to
state (3aaBnatb), to suppose (npegnonaratk), to consider (cuntaTthb), to see
(BMaeTsb), to expect (oxxmaaTh), to believe (nonaraTte) B opme cTpagaTenbHOro
3anora: to say — to be said.

6) rnaronom B doopmMe AeNCTBUTENbHOrO 3anora: to seem — kazamscs, to
appear, to prove — okasbieambcs, to happen — cry4aliHO okazambCsi;

B) codeTaHunamu: to be likely — eeposimHo, 803moxHo, to be unlikely —
MmariogeposimHo, to be sure — HecomHeHHO, to be certain — 6e3ycrogHo.

The group is believed to [lonazatom, 4TO rpynna 3akOHYUT
complete the research next nccrnenoBaHne B criefyloLlem
month. Mecsaue.
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This substance seems to Kaxxemcsi, 9TO BeLecTBO

possess useful properties. obnagaeTt none3HbIMU
CBOMNCTBaMM.

This is unlikely to be achieved. MarnoseposimHo, 4To 310 bygeT
AOCTUMHYTO.

O6beKTHbIN UH(PUHUTUBHBLIN 06OpPOT
(Complex Object)

OOBbeKTHbIN UHPUHUTMBHBLIA ODOPOT COCTOUT U3 CYLLECTBUTESIbHOIMO B
obwemM nagexe unm NIMYHOrO MecToMMeHust B 06bekTHOM nagexe (me, him,
her, you, them, us) u WHPUHUTMBA. DTOT OOOPOT BLIMOSHAET (YHKUNIO
CNOXXHOrO OOMOMHEHNS M NEePeBOAUTCA Ha PYCCKUMA A3bIK AOMOMHUTESbHbLIM
npuaaToOYHbIM NPeasoKeHNeM, BBOAMMbIM COto3aMm "4to", "4Tobb!".

CywiecTBUTENBHOE UMM MECTOMMEHME, cTosulee nepen MHMOUHUTUBOM,
CTaHOBUTCSA B PYCCKOM A3blke Moanexawimm npugatoyHOro npeanoXxeHus, a
NHPUHNUTUB — CKa3YEMbIM.

OO6beKTHbIN UHAPMHUTUBHLIM OOOPOT yNoTpebnseTca nocne rnaronos: to
allow (paspewwutb), to assume (npegnonarate, Aonyckatb), to believe
(nonaratb), to cause (3acTaBnATb, BbI3blBaTh), t0 command (NpukasbiBaTb), to
consider (cuutaTtb), to demand (TpeboBaTk), to enable (qaBsaTb BO3MOXHOCTb),
to expect (oxumpaTtb, nonaratb), to feel (4yyBcTBOBaTL), to find (HaxoauTb,
npu3HaesaTtb), to hear (cnbiwate), to know (3HaTtb), to like (HpaBuTbCS),
should/would like (xoTenocb 6bl), t0 make (3acTaBnsTbh, Bbi3biBaTh), to permit
(paspewaTb), to prove (gokasblBaTb, OKa3blBaTbCH), to request (npocutb), to
require (TpeboBaTb), to see (Bugetb), to show (nokasbiBaTb), t0 suppose
(nonaratb), to take (cuutatb), to think (gymartb, cumtaTtb), to want (xoteTsb), to
wish (kenatb).

We know this scientist to Mbl 3HaeMm, YTO 3TOT yYeHbI
have made an important caenan BaHoe OTKpbITUE B
discovery in electronics. 3MEKTPOHUKE.

[Mocne rnaronos, BblpaXxatowmx YyBCTBEHHOE BocnpusTue: to see, to
hear, to notice, to watch, to observe n rmarona make, HpUHNTUB
ynotpebnsercsa 6e3 yactumupbl to.

The engineer made his assis- NHxeHep 3acmasun
tants check the results many aCCUCTEHTOB NPOBEPUTL
times. pe3ynbTaTbl HECKONbLKO pas.

MHDUHNTUBHBLIN 060pOT ¢ npeanorom for
B aTom obopoTe nepesn MHOUHUTMBOM CTOUT CyLLECTBUTENbHOE B OOLLLEM
nagexe nnm mectommeHne B o6bekTHOM nagexe ¢ npegnorom for. Ha pycckum
S13blK NepPeBOANTCSA Yalle BCEro NpnaaToyHbIM nNpeanoXxeHnem:
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For the decision to be correct, all YTobbI pelleHne 6bIno
facts must be considered. NpaBuUIibHbIM, HY>KHO Y4YeCTb BCe

dakThbl.

I. Comment on the forms of the infinitives. Translate the sentences into
Russian.

hoON -~

NOo O

He seems to be playing tennis now.

Carol didn’t want to bother anyone.

I’'m sorry to have done it.

For about 10 days we seemed to have been living on nothing but cold
meat and bread.

The work seems to have been done in haste.

Have a sandwich. They’re there to be eaten.

. She understood what he must be going through, and she wanted to help

him.

Il. State the function of the Infinitive in the sentences. Then translate them into
Russian.

NoOakRwWN =

It is never late to study.

There is no matter to discuss.

He said it to save your life.

| can speak English well.

He claims to be an expert on the subject.
He was the first to come.

Her desire was to have a dog.

Ill. Change the sentences so as to use the Complex Object as in the example.
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Example: 1 believe that Shockley is a great scientist. — | believe Shockley to
be a great scientist.

NOoOORWN =

| admit that my accusation was right.

The method which will be used is reliable.

The measurements that must be made should be accurate.

The work that must be done is of great importance.

The equipment that is to be installed is very effective.

| consider that this problem is very important.

. The firm can’t expect that unskilled men will become experienced

engineers overnight.



IV. Write the appropriate form of the infinitive.

. | went ...to have gone..

. She has been playing .o
.He had worked
dtwasread 00
. They have been informed ...

Jtisfixed
.He willtype
He was cleaning .,

1
2
3
4
3)
6. Heis writing
7
8
9.
1

0. She will be sleeping .

V. Fill in the correct form of the infinitives.

1.
2.

My boss expects me ... to work... (work) overtime.
The suspect claimed.................... (watch) TV at the time of the robbery.

3. Jill's teacher is worried about her as she seems(have) difficulty coping with

© 00N

1
1
1

her studies.

Young children often ask ..............eueeeiiiiiiiieiiinniiiiiiinnee. (take) to the zoo.
. The burglars must have come in through the window as the lock seems
........................................................................................................ (force).
"I happen...... (pass) my driving test two years ago, you know," he said.
Robert is expecting ...(inherit) alarge house when his grandfather dies.
"Mark appears.. (overtake) John on the last lap. Yes, he's passed him!"
.Leslie SEeMS ... (enjoy) her new job.
0. I'd liKe coovveeieieeeii i (book) a return ticket to Denver, please.
1. Stop pretending......c.....coeeei. (eat) your food — just finish it up, please.
2. The manager seems ..................... (get) impatient with the interviewee.

VI. Rephrase the. following using the infinitive or the — ing form as in the

example:

1. You have to eat your carrots. | want ...you to eat your carrots.
2. | must exercise more often. | want

3. She has to take her medicine every day. The doctor wants

4.
5
6
7

| saw him give you the letter. | remember

. He has to talk to me politely. | want
. They mustn't go to bed late. | don't want
. We visited Sue before Christmas. | remember

VIl. Paraphrase the following sentences using Complex Subject.

1. It was expected that the members of the committee would come to an

agreement. 2. It was reported that many buildings had been damaged by the
fire. 3. It is reported that the delegation has left London. 4. It is expected that
many people will attend the meeting. 5. It seems that she knows French
perfectly well. 6. It happened that he was at home at that time. 7. It appears that
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the house was built in the eighteenth century. 8. It seemed that he knew the
subject well. 9. It is not likely that they will return soon. 10. It is certain that they
will be here on Monday. 11. It is unlikely that the meeting will be postponed. 12.
It is very likely that his article will be published in the newspaper.

VIl Translate into Russian, paying attention to the infinitive constructions.

1. A cargo of 5,000 tons of wheat has been sold to a foreign company,
payment to be made in cash in exchange for the bill of lading and insurance
policy. 2. The sellers charted a steamer for the transportation of the goods, the
days at the port of loading not to commence before October 20. 3. By a contract
dated August 15, A. sold to B. a quantity of timber, the goods to be shipped in
two parcels. 4. The seller must provide documents entitling the buyer to obtain
delivery of the grain and payment must be made in exchange for such
documents, such payment to be made without prejudice to the buyer’s rights
under the contract.
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Appendix.
Supplementary Texts

Major computer applications

A student learns French by playing a computer game in which the
object is to successfully rent an apartment in Paris.

Instead of building a physical model, an aerospace engineer saves
millions of dollars and thousands of hours by testing an airframe concept on a
computer.

His electronics-industry counterpart, using powerful computer-aided-
design (CAD) tools, creates a computer that would have required the work of 40
engineers two decades ago.

A production manager uses an off-the-shelf expert system to help her
troubleshoot a complex piece of machine-tool manufacturing equipment.

A marketing executive stores thousands of data points from a massive
survey of consumer preferences and correlates them with a list of product
characteristics.

A publishing executive has begun a survey of computer technology be-
cause he senses a market for new kinds of information products.

Each of these people (and thousands more like them) has a vital interest
in knowing what computers can (and cannot) do: if these managers and
professionals are to succeed, they also need to know when the various rich
promises of the technology will be realized in usable programs and devices. For
the electronics and aerospace engineers improvements in computer speed are
extremely important. The production manager would like to know when she will
have a diagnostic system that can learn different malfunction patterns as they
evolve. The publishing executive faces a question of when and how to get on
the technology curve: he must decide whether to convince skeptical and
traditionally minded colleagues to embark on the development of software
products for hardware that has only just begun to reach the market.

The answers to these questions and many other challenges will unfold as
computer science evolves. But that is too late for the men and women in
business, government, the professions and academic life who must make plans
now for how computers will be used. After all, these managers and
professionals, although generally aware of the potential of computers, are not
computer experts or even literate in the simplest computer languages and uses.

Peripherals

Terms that are often used when people talk about computers are
hardware, software and peripherals.

49



The computer hardware can best be described as the actual parts that go
together to make up the computer such as wires, switches, electronic circuits,
microprocessors and anything else that is involved in the working parts.

Software refers to the programs that are input into the computer. Disks
and cassettes are often referred to as software once they have computer
programs on them but they are really peripherals.

The peripherals of the computer are the devices for input, output or
storage of data and include the keyboard, visual display unit, cassettes, disk
drives and printers. The VDU is also known as the monitor and the program and
the results of the processing can be seen on this, as well as the data entered.
The printer will produce the print-out of the results of the processing. This is
often referred to as hard copy.

The highest quality of printer available is the daisy wheel. This consists of
a wheel with flexible stems radiating from the centre. The letters are well-
defined and can be read clearly. The printer moves bi-directionally printing both
ways from left to right and then right to left. Remember that what is to be printed
already exists in the memory of the computer and the daisy wheel does not
have to type in sequence as would be expected from a human brain. The
carriage therefore need not waste time returning at the end of each line.

The dot matrix is usually faster than the daisy wheel. The printer has a
print head consisting of a row of needles. This moves speedily over the place
where a letter has to be printed using dots to make up the letter. The needles
print on to a special typewriter ribbon. The quality of print-out is not of a very
high standard and would not generally be used at high business levels.
However, it is often used for the production of rough drafts. Characters of
different sizes can be built up with dot-matrix printers and some may have two-
colour ribbons.

An ink-jet printer forms dot matrix characters by applying ejected droplets
of ink, vibrated at an appropriate frequency, towards a special absorbent paper.
A charged electrode is placed near the jet, so that each droplet carries a
charge. By a special electrostatic technique the ink drops can be directed to
particular parts of the paper. The printers use information that is stored digitally.

Thermal printers require a heat sensitive paper which is marked by a
heated needle-like writing implement known as a stylus.

Laser printers are very fast and can use different sizes of paper. Since
they are non-impact printers they are very quiet and can produce good
graphics. The laser printer works by beaming a laser on to an electrically
charged drum which creates an invisible image on the drum, revealed when a
special substance, called toner, is poured over it. When the paper is brought
into contact with the drum, the image melts on to the paper as it is heated.

The keyboard is where the data, or information, is input into the computer.
It is usually arranged like an ordinary typewriter keyboard with a number of
other keys added which carry out special functions.
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Some computer programs display what are called icons on the computer
screen. The icons may represent items of furniture in an office for instance. The
user is able to instruct the computer by the use of a tiny moveable device
known as a mouse which is connected to the computer by a cable and can be
moved about the top of a desk. The desk represents the VDU screen and as the
mouse moves about, it moves with the short bright line, known as the cursor, on
the screen.

A. Expert systems

An expert system is a computer system which is able to draw reasoned
conclusions from a body of knowledge in a particular field, and communicate to
the user the line of reasoning by which it has reached a conclusion.

Objectives of Expert Systems

The purpose of an expert system is to provide reasoned advice at a
comparable level to that provided by a human expert. This capability has two
main aims: to enhance the abilities of leading experts in certain fields, and to
make a high level of expertise available to less highly qualified practitioners.

The first aim takes note of the fact that some areas of human expertise,
such as the diagnosis and treatment of cancer, are so complex that even the
leading experts can benefit from the systematic, logical approach provided by a
computer. A computer system will take into consideration all the knowledge at
its disposal in the consideration of every case, and will follow known lines of
reasoning exhaustively, no matter how complex they are. These capabilities
complement the skills of a human expert, which are generally based on a
mixture of knowledge, experience, insight and intuition.

The second aim attempts to raise the level of skill of professionals who
are not themselves leading experts. A large number of medical practitioners fall
into this category, particularly in developing countries. When expert systems
become widely available, the skills of these practitioners should be significantly
enhanced.

In some expert systems, the expert knowledge is fixed into the system
when it is constructed. In others, there is a built-in ability to learn from
experience, including from mistakes made by the system.

Applications of Expert Systems

A small number of expert systems are in use at present. These are mainly
in the following fields:

. Medicine: Expert systems are in use for diagnosis and the planning
of treatment in specialized fields. These include certain types of cancer, kidney
diseases and some viral infections. Expert systems are also used to plan and
monitor experiments, particularly in genetics. Expert systems for use by general
practitioners in diagnosis and treatment are under investigation, but none are in
widespread use at present.

. Geological Prospecting: Expert systems have already proved their
worth in oil prospecting, and are now being used for other minerals.
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. Designing Computer Configurations: Digital Equipment Corporation
uses an expert system to design the computer configuration required when an
order for a VAX minicomputer is placed. The expert system ensures that a
compatible set of equipment is delivered, which meets the requirements of the
customer.

. Chemistry: The analysis of chemical structures from mass
spectrometer data is often done with the aid of an expert system.

. Legal Advice: Expert systems which give general legal advice, and
assist in such matters as making Social Security claims, are at present under
development.

Operating systems

Types of Computer Operation

Computers vary considerably in size, capability and type of application.
Similarly, there is a wide variety of ways in which they can be operated. Each
type of computer operation requires a different type of operating system.

Most microcomputers and some minicomputers can only process one
program at a time. This is single program operation, and it requires only a
simple operating system. The operating system supervises the loading and
running of each program, and the input and output of data. Any errors occurring
are reported.

Next in complexity is batch processing. A number of programs are
batched together, and then run as a group. Although the programs are actually
run one at a time, input and output from various programs can overlap to some
extent. Programs are normally queued up for batch processing, and the
operating system starts the next program in the queue as soon as sufficient
computing resources are available for it.

Similar to batch. processing, but much more sophisticated, is
multiprogramming. At any one time, a number of programs are on the computer
at various stages of completion. Resources are allocated to programs according
to the requirements of the programs, and in order to maximize the usage of the
different resources of the computer.

A particular type of multiprogramming, which is becoming increasingly
popular, is transaction processing. Transaction processing is designed for
systems which must run large numbers of fairly small programs very frequently,
where each program run deals with a single transaction such as a withdrawal
from a cash terminal.

The Nature of an Operating System

Like the question 'What is a computer? the question "What is an operating
system?' can be answered at several levels.

Firstly, an operating system is a program, or set of programs. Operating
systems vary in size from very small to very large, but all are pieces of software.
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In the past, almost all operating systems were written in a low level language.
Currently, many operating systems are partly or completely written in a high
level language.

Secondly, an operating system is, by virtue of its name, a system. It is a
collection of parts, working together towards sonic common goals. The goals, or
objectives, of an operating system are discussed below.

Thirdly, a computer may be regarded as a set of devices, or resources,
which provide a number of services, such as input, processing, storage and
output. The operating system of the computer may be regarded as the manager
of these resources. It controls the way in which these resources are put to work.

Finally, an operating system is the lowest layer of software on-a computer.
It acts directly on the ‘raw’ hardware of the computer. It supports other layers of
software such as compilers and applications programs. Part of the task of an
operating system is to 'cushion' users from the complexities of direct use of the
computer hardware.

In summary, an operating system is a program, or set of programs, driving
the raw hardware of a computer, which manages the resources of the computer
in accordance with certain objectives, providing higher layers of software with a
simplified computer.

The Development of Operating Systems

Operating systems are as old as electronic computers. It was realized
from the start that the hardware of a computer on its own is very difficult to use.
Various supervisor, executive or monitor programs were written to make
aspects of using a computer easier. As time went by, these programs became
larger, more complex, and, unfortunately, more cumbersome and less reliable.

Today big operating systems face a new challenge, from cheap, plentiful
microcomputers, which require only the simplest of monitor programs for their
operation.

The problem with input and output is that different input/output devices
have different characteristics, and run at different speeds. For example, a line
printer outputs characters one line at a time, whereas a keyboard accepts input
one character at a time. A line printer transfers characters more than one
hundred times as fast as a keyboard.

The input/ output control module of an operating system deals with these
problems by making input and output device independent from the point of view
of the programmer. To a programmer, all devices have the same
characteristics, and are instructed in exactly the same way. The operating
system deals with the special characteristics of each type of device.

Computer structure
The definition of a computer is as follows:
A computer is a collection of resources, including digital electronic

processing devices, stored programs and sets of data, which, under the control
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of the stored programs, automatically inputs, outputs, stores, retrieves and
processes the data, and may also transmit data to and receive it from other
computers. A computer is capable of drawing reasoned conclusions from the
processing it carries out.

From the hardware point of view, the essential features of this definition
are 'a collection of ... digital electronic processing devices'.

Computers vary enormously in size, processing power and cost.
Nevertheless, all computers consist of one or more functional devices, each
carrying out one or more of the tasks described above. Each device performs a
precisely specified task, and connects to other modules via defined interfaces.
Modules of the same type of computer may be exchanged, and new modules
added, without modification to their internal workings. The phrase plug-
compatible describes units which may be connected in this manner.

Mainframes, minis and micros

Very broadly speaking, there are three classes of computers, according to
their size and complexity. These classes are known as  mainframes,
minicomputers (or minis) and microcomputers (or micros).

Mainframes are large computers, comprising a number of free-standing
units. Mainframes are generally housed in specially designed, air-conditioned
rooms. Connections between the units are made by wires running beneath the
floor of the room. Mainframes are very powerful, and support a number of
applications running concurrently. Examples of mainframes are the ICL 2900
series, the IBM 3000 series and the Burroughs B6700 series. Very large
mainframes are known as supercomputers. These include the Cyber 205 and
the Cray 2.

Minicomputers are smaller than mainframes, with several functional
devices mounted in a rack in a single unit. Minicomputers do not generally
require an air-conditioned. environment. They are often to be found in
laboratories, factories and offices. Minicomputers can support more than one
application running concurrently, though not as many as mainframes. The
Digital Equipment Vax series is the most popular minicomputer. Others are
made by Prime, Data General and Hewlett Packard.

Microcomputers are the newest addition to the computer family. They are
small and cheap, and are (generally) contained in a few small units. Their
distinguishing  feature is that processing is carried out on a single
microprocessor chip. Although they are very versatile, microcomputers can only
support one application at any one time. Examples of microcomputers are the
IBM PC, the Apple Macintosh and the Research Machines Nimbus.

The classification of computers into mainframes, minis and micros is only
very approximate. Computers are getting smaller and more powerful all the
time. Micros are being introduced with the capability of minis only a few years
old. Minicomputers are incorporating microprocessors to assume the capability
of mainframes.
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What is a high level language?

A high level language is a problem oriented programming language,
whereas a low level language is machine oriented. In other words, a high level
language is a convenient and simple means of describing the information
structures and sequences of actions required to perform a particular task.

A high level language is independent of the architecture of the computer
which supports it. This has two major advantages. Firstly, the person writing the
programs does not have to know anything about the computer on which the
program will be run. Secondly, programs are portable, that is, the same
program can (in theory) be run on different types of computer. However, this
feature of machine independence is not always achieved in practice.

In most cases, programs in high level languages are shorter than
equivalent programs in low level languages. However, conciseness can be
carried too far, to the point where programs become impossible to understand.
More important features of a high level language are its ability to reflect clearly
the structure of programs written in it, and its readability.

High level languages may be broadly classified as general-purpose or
special-purpose. General-purpose languages are intended to be equally well
suited to business, scientific, engineering or systems software tasks. The
commonest general-purpose languages are Algol 68 and PL/1. The language
Ada also falls into this category. Because of their broad capabilities, these
languages are large and relatively difficult to use.

The commonest categories of special-purpose languages are commercial,
scientific and educational. In the commercial field, Cobol still reigns supreme,
while Fortran is still the most widely used scientific language. In the computer
education field, Basic is widely used in schools, with Logo and Prolog gaining
popularity. Pascal is the most popular language at universities. Pascal is a
powerful general-purpose language in its own right.

Another way of classifying high level languages is as procedural and
declarative languages. Procedural languages state how a task is to be
performed, often breaking programs into procedures, each of which specifies
how a particular operation is to be performed. All the early high level languages
are procedural, with Algol, Pascal and Ada as typical examples.

Declarative programming languages describe the data structures and
relationships between data relevant to a particular task, and specify what the
objective of the task is. The process by which the task is to be carried out is not
stated explicitly in the program This process is determined by the language
translation system. Prolog is an example of a declarative programming
language.

The defining characteristics of a high level language are problem-
orientation and machine independence.

The first objective of a high level language is to provide a convenient
means of expressing the solution to a problem. There are two other common
ways of doing this - mathematics, and natural languages, such as English. Most
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high level languages borrow, without much modification, concepts and symbols
from mathematics. The problem with natural languages is that in their full
richness and complexity, they are quite impossible to use to instruct a
computer. Nevertheless, high level languages use words from natural
languages, and allow these words, and mathematical symbols, to be combined
according to various rules. These rules create the structure of programs written
in the language. The result, in a good high level language, is a clear structure,
not too different from our customary ways of thinking and expressing ourselves.

This discussion leads to the second objective of high level languages -
simplicity. Simplicity is achieved by a small set of basic operations, a few clear
rules for combining these operations, and, above all, the avoidance of special
cases.

The third objective of a high level language is efficiency. Programs in the
language must be able to be translated into machine code fairly quickly, and the
resulting machine code must run efficiently. This objective almost always
conflicts with the first two. Most high level languages reflect a compromise
between these objectives.

The final objective is readability of programs. Many languages allow for
the inclusion of comments or additional 'noise' words, to make programs easier
to read. However, a good high level language should enable programs to be
written which are clear to read without additional comments. Regrettably, some
high level languages ignore this objective altogether.

Features of High Level Languages

The character set used by a language is the set of all characters which
may be used in programs written in the language. Almost all languages use
letters and decimal digits.

Most high level languages use reserved words. These are words which
have a specific meaning in programs, and may not be used by the programmer
for any other purpose. For example, in Pascal, reserved words include read, if
... then ... else and write. Some languages permit abbreviations of reserved
words. The size and complexity of a language can he measured by the number
of reserved words it uses. For example, Occam has 28 reserved words, while
Ada uses more than sixty.

Perhaps the most important feature of a high level language is the way in
which programs in it are structured. The structure of a program is specified by a
set of rules,; called rules of syntax. Different languages have different ways of
expressing these rules. In some, the rules are written in concise English. Others
use syntax diagrams, while others (notably Algol) use a notation originally called
Backus-Naur form, now known as BNF.

Much attention has been devoted, in the development and use of high
level languages, to the way in which programs are split up into blocks or
modules, each module doing a specific task. In some languages, notably
Fortran, these blocks are called subroutines, in others such as Algol and
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Pascal, these blocks are called procedures or functions. Because of the careful
structuring of programs into blocks which they permit, Algol, Pascal and similar
languages are called block-structured languages.

Procedures, functions or subroutines are activated via calls from other
parts of the program. For example, if a program contains a function to calculate
the square root of a given number, this function is called every time a square
root is required in the rest of the program. Most languages permit a procedure
or function to call itself, a feature known as recursion. This is an extremely
powerful feature for handling such data structures as lists, stacks and trees, and
for such tasks as analyzing the structure of arithmetic expressions.

An important aspect of high level languages is the way in which they
handle the data items and data structures used in a program. Broadly speaking,
data items fall into two categories: variables, which can change their value
during the running of a program, and constants, which keep the same value. In
most program languages, variables are given names, or identifiers. In some
languages, such as Fortran and Basic, constants are referred to by their values,
while in others, such as Algol and Pascal, constants are also given identifiers.

Some program languages require that all variables be declared before
they are used. Generally, variables are declared by listing them at the start of
the procedure or subroutine in which they are to be used. An attempt to use a
variable which has not been declared results in an error.

This gives rise to the idea of the scope of a variable. The scope of a
variable is the part of a program in which it may be used. Variables which are
declared for use in one procedure only are called local variables. Their scope is
limited to that procedure. Variables which are declared for use in the whole
program are called global variables. Their scope is the whole program. The
intention of providing each variable with a scope is to enable a program to be
broken up into 'watertight' blocks, or modules. Each block uses only the
information it requires. This simplifies the task of designing, writing and testing
programs, and limits the effects of errors.

Almost all high level languages include the notion of data types. In Basic
language, the standard data types are numeric and character strings. These
types can be incorporated into arrays, which are tables of items of the same
type. In most high level languages, numbers can be integers or real numbers
(generally stored in floating point form). PL/l even permits the number of
significant figures in a number to be declared. Another common standard data
type is Boolean, with the range of values ‘true' and 'false'. Data types can
contain single elements, or be structures such as arrays, stacks, lists, trees, etc.

A pointer is a data type which contains the address of another data item.
Pointers can be used to construct such data structures as lists and trees. For
example, a list of peoples names could be constructed as follows:

name name ame etc.
pointer / pointer /‘;ointer/
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Pointer types are only available in certain high level languages, notably
Algol and Pascal. The problem with pointers is that careless use of them can
result in program errors which are very difficult to detect and correct.

Some languages permit the programmer to declare his or her own data
types, built up from standard data types. Records can be constructed,
containing data of different types. The following section of a Pascal program
shows how this can be done.

type name=array (1. . .20) of char;

day= (mon, tues, wed, thur, fri, sat, sun);
pay_record=record

employee-name: name;

payrate: real,

hours-worked: «integer;

pay: real;

payday: day end;

In the above example, char is a standard data type. Variables of type char
have values consisting of a single character. The data type 'name’ is an array of
twenty characters. Variables of the data type 'day' can have one of the values
listed in the brackets.

The purpose of data types is to make programs more meaningful, and to
provide additional checks for errors. For example, if an attempt is made to add
an integer variable to a character variable, then an error will be caused.

Computers and algorithms

PART 1

We live in the age of the computer revolution. Like any revolution, it is
widespread, all-pervasive, and will have a lasting impact. It is as fundamental to
our economic and social order as was the industrial revolution. It will affect the
thinking patterns and life style of every individual.

The industrial revolution was essentially the augmentation of man's
physical powers, the amplification of man's muscle. The pressing of a button
could cause a large machine to stamp a pattern in a metal sheet. The
movement of a lever could result in a heavy scoop scraping out a mass of coal.
Certain repetitive aspects of man's physical activities were replaced by
machines.

By analogy, the computer revolution is the augmentation of man's mental
powers; the amplification of man's brain. The pressing of a button can cause a
machine to perform intricate calculations, to make complex decisions, or to
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store and retrieve vast quantities of information. Certain repetitive aspects of
man's mental activities are being replaced by machines.

What is a computer, that it can have such a revolutionary impact? A first
step toward an answer is to say that a computer is a machine which can carry
out routine mental tasks by performing simple operations at high speed. The
simplicity of the operations (typical examples are the addition or comparison of
two numbers) is offset by the speed at which they are performed (about a
million a second). The result is that large numbers of operations can be
performed, and significant tasks can be accomplished.

Of course, a computer can accomplish only those tasks which can be
specified in terms of the simple operations it can execute. To get a computer to
carry out a task one must tell it what operations to perform—in other words, one
must describe how the task is to be accomplished. Such a description is called
an algorithm. An algorithm describes the method by which a task is to be
accomplished. The algorithm consists of a sequence of steps which if faithfully
performed will result in the task, or process, being carried out.

The notion of an algorithm is not peculiar to computer science—there are
algorithms which describe all kinds of everyday processes.

In general, the agent which carries out a process is called a processor. A
processor may be a person, a computer, or some other electronic or
mechanical device. A processor carries out a process by obeying, or executing,
the algorithm which describes it. Execution of an algorithm involves execution of
each of its constituent steps.

From the discussion above it is apparent that a computer is simply a
particular kind of processor. Of course, it is rather a special kind of processor;
otherwise computers would not have had such a rapid and significant impact on
so many areas of life. The features which make it special are described below.
(1) the central processing unit (CPU), which performs the basic operations,

(2) the memory, which holds;

(a) the algorithm specifying the operations to be performed

(b) the information, or data, upon which the operations are to act;

(3) the input and output devices (I/0 devices), through which the algorithm and
the data are fed into the memory, and through which the computer
communicates the results of its activities.

These components comprise the computer hardware: that is, the physical
units from which a computer is built.

PART 2

(1) Speed

The CPU of a typical computer can perform between one million and ten
million operations a second. Although these operations are very simple the
formidable speed with which they are performed means that even quite complex
algorithms, requiring large numbers of operations, can be executed very
quickly. By comparison the human brain is very slow, so it is not surprising that

59



people have been replaced by computers in many activities where speed is a
major requirement. Human beings do, however, currently retain significant
advantages over computers. For example, it appears that the brain is capable of
performing many operations at once whereas (with minor exceptions) a present-
day computer can perform only one operation at a time.

Despite the high speed of computers there remain many processes which
are simply too time consuming to be feasibly carried out. (An example is the
formulation of a winning strategy for chess by studying all chess games which
could possibly be played.)

(2) Reliability

Contrary to popular mythology computers seldom make mistakes, though
they do occasionally break down. The mistakes which achieve prominence in
the news media, such as an electricity bill for a million dollars or a false alert
about nuclear attack, are almost invariably a result of a fault in the algorithm
being executed or an error in the input data. On very rare occasions an
electronic fault may cause a computer to execute an algorithm incorrectly, but
the probability of this is minute, and in any case such malfunctions are usually
detected immediately.

A computer is in a sense a totally willing and obedient slave: it will
faithfully execute the algorithm it is given, and if necessary it will do so
repeatedly without complaint. Such fidelity is of course both a strength and a
weakness, since the computer will execute the algorithm quite blindly, whether
or not it correctly describes the process intended.

(3) Memory

One of the prime characteristics of a computer is its ability to store vast
quantities of information which it can access very quickly. Memory capacities
and access speeds vary widely according to the storage medium used; some
computers can store several thousand million items of information, and can
access some of these items in as little as 100 nanoseconds (a nanosecond is

10-9 seconds, or one thousand millionth of a second). Impressive though these
figures are, they are somewhat deceptive. As we shall see later, computer
memory is organized in such a way that an item of information can be retrieved
only if its location in the storage medium is precisely known. This means that a
lot of effort must be put into keeping track of where information is located—
effort which increases both the time to design an algorithm and the time to
execute it.
The objectives of software engineering

Software engineering is the profession which is likely to replace
programming and systems analysis over the next ten years. The objectives of
software engineering are as stated above: the development of very large,
complex , software items, which satisfy strict standards of performance and
correctness, in a controlled, scheduled, budgeted and cost-effective way.
Software engineers require, in addition to a proficiency in programming, a
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knowledge of formal mathematics and logic, computing science, economics and
management.

Software engineering is carried out by teams of people. When a software
development project is started, the teams are set up with a management
structure corresponding to the structure of the software itself. A schedule is
drawn up for the project, and costs are allocated to the various portions and
stages. Each team has a team leader, whose task is to make sure that the
software developed by the team is correct, properly structured, has the right
interfaces to the software being developed by the other teams, and is on
schedule and within budget. This is a very difficult task, which requires a wide
range of technical and management skills.

Software engineering is concerned with the entire lifecycle of a software
project: design. development, testing, use and maintenance. All the work done
is aimed at the highest possible standards at the lowest possible costs
throughout this lifecycle.

Program structure

It is now quite clear that the only way of achieving the required standards
of correctness, performance and reliability of software is through the very
careful design of the structure of a program. A well-structured program must
satisfy the following conditions:

« The program must have a clear overall structure in terms of modules,
with each module carrying out a specific task. Modules may be implemented as
functions, procedures or segments, depending on the programming language
used.

* There must be a clearly defined interface between modules. This is
particularly important when interfaces are between modules written by different
software engineers.

« Each module should be a simple combination of the elementary
constructions of the programming language. Modules should be easy to read by
people other than their original programmer.

 There must be a close correspondence between the structure of a
module and the structure of the data on which it operates.

« Each module should leave the data structures on which it operates in a
state which is consistent with their defining properties. This is particularly
important with pointers: they should not be left 'hanging loose' by one module,
on the assumption that another module will tidy them up.

* A module must have no side effects: it must not make any changes to
data values, or to the state of the program, apart from those it is intended to
make.

Achieving a program structure which satisfies these conditions is a very
difficult task. Some help is given by the program structuring properties of the
language. New programming languages are being developed which will give
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even greater assistance, particularly with the last two requirements of a
structured program.

Program design

Program design is the means by which proper program structure is
achieved. It is the technique for going from the initial statement of the
requirements of a program, which is generally vague, incomplete and
contradictory, to the final structured, tested and approved code. It is a long and
difficult process, made more so by the lack of widely-accepted, tested
techniques of program design. However, a number of methods of program
design do exist, and their use is increasing all the time. In the foreseeable
future, it is likely that all software development will be based on a formal
technique of program design.

The simplest and one of the most popular methods of program design is
stepwise refinement. It is based on the use of algorithms, which are written in a
language somewhere between English and a programming language such as
Pascal. The process itself may be described by an algorithm of this nature:

State the overall steps of a program in a brief, top-level algorithm.

Repeat

Expand each statement of the algorithm as a detailed algorithm which
describes the steps required to implement the statement.

Until the task has been specified in sufficient detail for the code of the

program to be written.

Stepwise refinement is a top-down process, with details being added in
an orderly fashion as the design progresses. If an algorithm turns out to be
incorrect, it can be 'unplugged' and replaced by another without too much effect
on the program structure as a whole.

Although stepwise refinement can bring about a great improvement in the
structure of a program,. it is not formal enough for many applications. In
particular, there is no guarantee that data structures are left in a consistent state
by the various modules. It is very difficult to prove the correctness of program
module developed in this way.

A number of more formal methods of program design are coming into use,
the most popular being functional decomposition. Like stepwise refinement,
functional decomposition is a top-down method, starting with the overall
requirements of a program, and adding detail in an orderly way. The difference
is that at every stage, the essential properties of the data structures are
specified, and each algorithm is expressed as a mathematical function which
transforms these data structures. Each algorithm can be tested by various
mathematical techniques, in order to prove that the properties of the data
structures are not altered by the operations it performs on the data. Functional
decomposition is particularly suited to some of the new functional programming
languages which are being developed for fifth generation computers.
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What will the word processor of the future be like?

Consider two propositions. First, word processors have improved by leaps
and bounds since their advent about ten years ago. Second, what we actually
do with word processors has not changed very much in the last decade. Both
these statements may be true, but they create a tension: if the technology has
been so revolutionary why should things remain pretty much as they always
were?

One resolution to this slight conundrum is that the revolution has not yet
begun in earnest. So far we have been watching a dress rehearsal: word pro-
cessing is going to change radically in the next decade, and will make a huge
difference to the way we write and think about writing. The improvements to the
technology of word processing witnessed so far are preparatory to the really
significant language and computing in a new light.

These changes are unlikely to come about through the gradual accretion
of even more features to the already excellent packages in the market. Do we
seriously imagine that Word Perfect 12.0 will arrive on our desks pretty soon
with a manual three feet thick? Our guess is that several software innovations
which are already hovering on the edge of the mainstream will blossom over the
next five or ten years. These innovations will create niches for newcomers and
simultaneously force the major packages to focus on parts of the language
software market which they are best at. We will recognize that there is much
more to language processing software than the rather similar functions covered
by the best contemporary word processing packages.

Speech processing. It seems highly likely that speech processing will
move more into the mainstream of personal computing. As ever with innovation,
it may not happen in quite the way we first imagined. When speech processing
was first mooted five years ago, it was seen as a way of circumventing the
keyboard. Some of us have trouble with basic typing, and nearly all of us have
difficulties with rarely-used command sequences or macros. While we look
forward to the day we can instruct our machines to "print three copies",
significant applications for speech processing are likely to appear before we get
reliable automatic dictation machines. We will incorporate speech messaging
well before we crack the problem of unconstrained speech recognition.

Most of the documentation that moves around corporations and between
businesses is remarkably standard. The average document comes in about five
almost-identical versions: file copies, agenda, schedules, minutes, ‘blind’ copies
sent to colleagues, action copies sent to subordinates and so on. The five
copies generally differ only in their destination and minor detail. A problem with
such documentation is that it tends to be regarded as dross by its recipients,
even if it is in fact important. An ideal way of giving apparent dross a high
"impact factor” is to attach a voice message to some email.

Incorporating sound bites in documents may seem a superficial addition to
the basic word processing function. But it is in line with the tendency towards
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object-oriented programs and user interfaces, hypertexts and multi-media
documents. And all these powerful trends in the technology will encourage us to
think of word processing as much broader than the typing or typesetting
functions predominant in today’s word processing and desktop publishing
programs. While word processing will encompass voice and graphics, we can
also count on an equally strong tendency towards a more abstract and artificial
view of the document as 'structured program'.

The drive to uncover structure in documentation is already very strong in

the defence industries. We have all heard the story about the documentation for
a Boeing 737 weighing more than the aeroplane itself, or the American frigates
which carry more tons of paper than they do tons of missiles. But this mass of
paper is no joke for the industries which build these machines, and they are
consequently taking the lead in developing powerful tools for the automatic
processing and interpreting of documentation.
SGML. One of the keys is the development of Standard Generalised Markup
Language (SGML) schemes: SGML allows for documentation manipulation which
is independent of the particular way in which the document has been processed or
represented — on paper, screen, or magnetic tape for example. SGML has a real
pay-off when your are dealing with large amounts of text. In typesetting or desktop
publishing systems there is no way of distinguishing the italic into which you cast
the title of a book from the italic you use for a foreign word.

The Next workstation, with its voice messaging and CD-ROM-based
Digital Library is a pointer to the future.

But in SGML systems these differences are marked. The basic idea is that
if you can treat the structure of documentation as abstract and declarative
rather than being procedural- and dependent on the manner of its
representation, it should be much easier to make large-scale comparisons of
documents. SGML markup.is not easily intelligible to the human eye — quite
the reverse, as it tends to look like a jumble of brackets and codes.

But new software will use SGML while concealing it from the user, in
much the same way as our word processors now use and exchange ASCII
without our needing to notice it. SGML will come into its own when users are
able to incorporate documents, standard form contracts or advertising
brochures into their databases, agreement files or catalogues without needing
to consciously translate the structure to the formats they prefer to use.

The nature and objectives of fifth generation computers

Fifth generation computers aim to be able to solve highly complex
problems, ones which require reasoning, intelligence and expertise when solved
by people. They are intended to be able to cope with large subsets of natural
languages, and draw on very large knowledge bases. In spite of their
complexity, fifth generation computers are being designed to be used by people
who are not necessarily computer experts.
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In order to achieve these very ambitious aims, fifth generation computers
will not have a single processor, or a small number of tightly coupled processors
as computers do today. They are being designed to contain a large number of
processors, grouped into three major subsystems: a knowledge base system,
an inference mechanism and an intelligent user interface.

The knowledge base system has a very large store of knowledge, structured
in one of the ways described above, with a set of processors which access and
update the knowledge. It is likely that knowledge bases will evolve from current
work in relational databases. Operations on knowledge bases require the
manipulation of large numbers of individual elements: this manipulaton will be
done in parallel by the arrays of knowledge processing elements.

The inference mechanism draws reasoned conclusions from the
knowledge base. Much of its processing will be drawing logical inferences of
the:

if <condition> then <action>
variety. Accordingly, the processing power of a fifth generation computer is
expressed in logical inferences per second (lips). The target is in the range 50
to 1000 million lips (compared with a current performance of 10 to 100 thousand
lips). Most of this improved performance is planned to be achieved via highly
parallel architectures, such as the dataflow and graph reduction architectures
discussed below.

The intelligent user interface (is the point of contact between a fifth
generation computer and its user. Many of these will be based on
communication in a large subset of a natural language. Others will make
extensive use of advanced graphics, including image processing. The intention
is to build a user interface which is close to the natural way of thinking of the
user, rather than close to the way of working of the computer, as is the case
with contemporary user interfaces. The intelligent interface will contain its own
set of processing elements - image processing systems may have an array of
processors, one per pixel of the display.

The fifth generation development programmes

There are five major programmes under way to develop fifth generation
computers: the Japanese Icot programme, the MCC and Darpa projects in the
USA, the Esprit initiative in the EEC and the Alvey programme in Britain. There
is a certain measure of collaboration between the programmes, but the
research results in each project are intended to be implemented within the
region. Most research and development is being carried out by consortia of
corporations and universities.

65



Japan: the icot programme

The Japanese Icot project is regarded as a critical element in Japan's
industrial performance, and continuing prosperity, in the 1990s and beyond. A
central institute (lcot) has been set up, where the basic research takes place.
Development work is done under contract by Japanese computer corporations
and universities. A number of main research streams are being followed,
including advanced computer architecture, systems software, VLS| chip
technology and applications for the new computers. A cyclic progression is
intended, with advances in each area being used to assist in the next stages of
all the others. For example, the first series of workstations for the researchers
are sequential inference computers, programmed in a derivative of Prolog:
Advances in architecture are intended to lead to the development of parallel
inference computers for the next phase of the research.

Intelligent knowledge based systems

Intelligent knowledge based systems (IKBS) are the central elements of
fifth generation computers. They use inference to apply knowledge to perform a
task. They require at least the following capabilities: classification, concept
formation, summarizing, selection, searching, reasoning, planning, modelling,
the use of ‘common sense' rules, and the ability to learn. Most of these are
beyond the capabilities of present-day computers.

Research and development work is-under way on various aspects of these
problems, the most important - and the most difficult - being an adequate method
of knowledge representation. A number of techniques of knowledge processing
are being tried out. These include evidential reasoning, based on the way people
draw conclusions from bodies of evidence, such as that presented as a trial, and
procedural learning, based on the way experts learn to solve difficult problems.
Efficient methods of searching large databases are also being investigated.

Intelligent user interfaces

Intelligent user interfaces aim to make fifth generation computers usable
by far more people than use computers at present. This is in spite of the
complexity of the systems, and the fact that many users will not be computer
experts. The technique is to make the computer behave much more as a
person would expect. Two main channels of communication are being
emphasized: the use of natural language and image processing.

Although a complete natural language will be beyond the capabilities of
even a fifth generation computer, the intention is to enable them to use a large
enough subset to make a number of voice-driven applications possible. Image
processing requires the computer to be able to accept video pictures as input,
and generate output of the same quality. Some approximation to three-
dimensional vision is required. Intelligent interfaces will be supported by a
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complete hardware and software subsystem of the computer, as described
above.

Applications of fifth generation computers

A very wide range of applications are planned for fifth generation
computers, although their precise capabilities will not become clear until more
development work has been done. Many applications will be expert systems of
some sort.

The main industrial application is likely to be intelligent robots, with some
degree of visual perception, and the ability to be instructed to attain certain
goals, rather than to perform a sequence of steps, as at present. The robot will
work out the sequence of steps to be performed, according to the goals, and
external conditions of which it is aware.

Military applications include strategic and tactical planning and decision
support systems, and automated weapons systems.. The latter include
intelligent guidance systems for missiles, and missile defence systems for
aircraft and ships. Digital communications systems which are secure against
electronic counter-measures are a likely by-product of VLSI chip design.

In commerce, corporate knowledge bases are likely to be constructed on
top of corporate databases. Decision support systems for managers will use
these knowledge bases to assist with planning and evaluation. The voice-
activated word processor is the ultimate aim of a number of fifth generation
projects, with a very large potential market awaiting the first team to achieve it.
Automatic, or (more realistically) semi-automatic language translation systems
are a similar application.

Conclusion

The fifth generation development projects are the main thrust of computer
development for the next five to ten years. Large sums of money, and the time
and energy of some of the leading IT experts in the world are being devoted to
the work. The risks are very high, since many of the principles on which fifth
generation computers are to be built did not exist five years before the start of
the projects. However, the risks of withdrawing from the work are even higher. It
is quite clear that if any national or regional group achieves a significant lead in
the development of fifth generation computers, that group will be the dominant
force in information technology.

VIl. PROGRAMS AND PROGRAMMING LANGUAGES

Computers can deal with different kinds of problems if they are given the
right instructions for what to do. Instructions are first written in one of the high-
level languages, e.g. FORTRAN, COBOL, ALGOL, PL/l, PASCAL, BASIC, or C,
depending on the type of problem to be solved. A program written in one of
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these languages is often called a source program, and it cannot be directly
processed by the computer until it has been compiled, which means interpreted
into machine code. Usually a single instruction written in a high-level language,
when transformed into machine code, results in several instructions. Here is a
brief description of some of the many high-level languages:

FORTRAN acronym for FORmula TRANSslation. This language is used for
solving scientific and mathematical problems. It consists of algebraic formulae
and English phrases. It was first introduced in the United States in 1954.

COBOL acronym for COmmon Business-Oriented Language. This
language is used for commercial purposes. COBOL, which is written using
English statements, deals with problems that do not involve a lot of
mathematical calculations. It was first introduced in 1959.

ALGOL acronym for ALGOrithmic Language. Originally called IAL,
which means International Algebraic Language. It is used for
mathematical and scientific purposes. ALGOL was first introduced in Europe in
1960.

PL/I Programming Language |. Developed in 1964 to combine
features of COBOL and ALGOL. Consequently, it is used for data processing as
well as scientific applications.

BASIC acronym for Beginner's All-purpose Symbolic Instruction

A.Code. Developed in 1965 at Dartmouth
College in the United States for use by students
who require a simple language to begin
programming.

C developed in the 1970s to support the UNIX operating system. C is a
highly portable general-purpose language.

Other such languages are APL (developed in 1962), PASCAL (named
after Blaise Pascal and developed in 1971), and LISP and PROLOG, both of
which are used for work in artificial intelligence. LOGO is a development of LISP
which has been used to develop computer-based training (CBT) packages.

When a program written in one of these high-level languages is designed
to do a specific type of work such as calculate a company's payroll or calculate
the stress factor on a roof, it is called an applications program. Institutions either
purchase these programs as packages or commission their own programmers
to write them to meet the specifications of the users.

The program produced after the source program has been converted into
machine code is referred to as an object program or object module. This is done
by a computer program called the compiler, which is unique for each computer.
Consequently, a computer needs its own compiler for the
various high-level languages if it is expected to accept programs written in those
languages. For example, in order that an IBM RS/6000 may process a program
in FORTRAN, it needs to have a compiler that would understand that particular
model and the FORTRAN language as well.
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The compiler is a systems program which may be written in any language,
but the computer's operating system is a true systems program which controls
the central processing unit (CPU), the input, the output, and the secondary
memory devices. Another systems program is the linkage editor, which fetches
required systems routines and links them to the object module (the source
program in machine code). The resulting program is then called the load
module, which is the program directly executable by the computer. Although
systems programs are part of the software, they are usually provided by the
manufacturer of the machine.

Unlike systems programs, software packages are sold by various vendors
and not necessarily by the computer manufacturer. They are a set of programs
designed to perform certain applications which conform to the particular
specifications of the user. Payroll is an example of such a package which allows
the user to input data - hours worked, pay rates, special deductions, names of
employees - and get salary calculations as output. These packages are coded
in machine language (Os and Is) on magnetic tapes or disks which can be
purchased, leased, or rented by users who choose the package that most
closely corresponds to their needs.

Computer networks

Computer networks link computers by communication lines and software
protocols, allowing data to be exchanged rapidly and reliably. Traditionally,
networks have been split between wide area networks (WANSs) and local area
networks (LANs). A WAN is_a network connected over long distance telephone
lines, and a LAN is a localized network usually in one building or a group of
buildings close together. The distinction, however, is becoming blurred. It is now
possible to connect up LANs remotely over telephone links so that they look as
though they are a single LAN. Originally, networks were used to provide
terminal access to another computer and to transfer files between computers.
Today, networks carry e-mail, provide access to public databases and bulletin
boards, and are beginning to be used for distributed systems. Networks also
allow users in one locality to share expensive resources, such as printers and
disk-systems.

Distributed computer systems are built using networked computers that
co-operate to perform tasks. In this environment each part of the networked
system does what it is best at. The high-quality bit-mapped graphics screen of a
personal computer or workstation provides a good user interface. The
mainframe, on the other hand, can handle large numbers of queries and return
the results to the users. In a distributed environment, a user might use his PC to
make a query against a central database. The PC passes the query, written in a
special language (e.g. Structured Query Language-SQL), to the mainframe,
which then parses the query, returning to the user only the data requested. The
user might then use his PC to draw graphs based on the data. By passing back
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to the user's PC only the specific information requested, network traffic is
reduced. If the whole file were transmitted, the PC would then have to perform
the query itself, reducing the efficiency of both network and PC.

In the 1980s, at least 100,000 LANs were set up in laboratories and
offices around the world. During the early part of this decade, synchronous orbit
satellites lowered the price of long-distance telephone calls, enabling computer
data and television signals to be distributed more cheaply around the world.
Since then, fiber-optic cable has been installed on a large scale, enabling vast
amounts of data to be transmitted at a very high speed using light signals.

The impact of fiber optics will be considerable to reduce the price of
network access. Global communication and computer networks will become
more and more a part of professional and personal lives as the price of
microcomputers and network access drops. At the same time, distributed
computer networks should improve our work environments and technical
abilities.
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Key

Unit |
l.
A B C
frequency enormous amplification
range extremely light beam
tool machine-tool exposure time
consequently unprecedented
fiber precise
sample coherent
lesion induce
hostile
missile
bore
fraction
simplify
cauterize
valuable
vaporize
tissue

1.

1.

IV.

1) e;2)g; 3)i;4)b; 5) h; 6)j; 7) d; 8) ¢; 9) f; 10) a.

A B C D
1) b; 1)c; 1) d; 1) d;
2)a,b; 2)c; 2) a; 2) a;
3)c; 3)d; 3)c; 3)b;
4) a, b; 4) a; 4) b; 4) b.

1..amuccus, ncrnyckaHme
2. pacnpocTpaHAaTb (c5)
3. MOLLHbIN, CUMNbHbIN
4. OTHOCUTENBbHOCTb
5. TOYHbIN

6. pacceuBaTb
7. 4yacTtoTa

8. BbIBOPOYHO, N3dbmpaTensHo
9. 3gopoBbe

10. npegnoxeHne
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V.

scientific — Hay4HbIN

powerful — MOLLHbIN, CUNBbHbBIN

effective — adppeKkTUBHbLIN, AENCTBEHHbIN, pe3ynbTaTUBHbIN
successful — ycnewHbIn

selective — nsbuparernbHbIi, BbIBOPOYHbIN

communicative — koOMMyHMKabenbHbIN, KOHTAKTHbIN, OOLLNTESbHbIN
industrial — npoMbILWIEHHbIN

directional — HanpaBneHHbIN

spacious — 0BLLINPHbLIN, MPOCTOPHbLIN

molecular — MoneKynsapHbIn

chemical — xummnyeckmnn

VI.

emit — radiate
produce — manufacture
propagate — spread
highly — very
enormous — huge
spot — place

precise — accurate
use — apply

amount — quantity
cause — bring about
speed — velocity
detect — find out
reduction — decrease
simplify — facilitate
bore — drill

propose — suggest

Vil.

a) 5; b) 13; ¢) 14; d) 1; e) 15; f) 12; g) 11; h) 10; i) 2; j) 7; k) 6; 1) 3; m) 9;
n) 8; 0) 4.

Unit I

l. a) network, link, document, company, access, government, data, hierarchy, b)
computer, resource, refer, display, c) information, multimedia, communication,
worldwide, introduction.

Il. 1d, 2b, 3f, 4e, 5a, 6c¢.
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lll. a)1b,2d,3c,4b; b)1c,2c,3a; c)1c,2d; d)1c.

IX.1c;2f;3b,e;4a,h;5g;6d.

Unit 1l

I. a) vast, frequency, pitch, altitude, threshold, strictly, permanent
b) collide, perceive, acoustic, involve, occur, particular
c) jet aircraft, engineer, sound-absorbing

Grammar Study

VIl. 1. The members of the committee were expected to come to an
agreement. Oxugann, 4YTo YfeHbl KoMuUTeTa NpuayT K cornaweHuto. 2. Many
buildings were reported to have been damaged by the fire. MHOrne 3gaHus, kak
coobwanu, 6e1n nospexaeHol orHemMm. 3. The delegation is reported to have left
London. CoobwatoT, 4To generauma Bolexana u3 JloHaoHa. 4. Many people are
expected to attend the meeting. OxwupawT, 4TO MHOro Hapogy 6yger
npucyTcTBoBaTb Ha cobpaHun. 5. She seems to know French well. OHa,
KaXkeTcs, XOpoLo 3HaeT dopaHuy3ckun a3blk. 6. He happened to be at home at
that time. OH cnydanHo 6bIn goma B 310 Bpemd. 7. The house appears to have
been built in the eighteenth century. 3ToT Aom, no-euanmomy, GbIST NOCTPOEH B
BoceMHaguatom ctonetun. 8. He seemed to know the subject well. OH,
Kasanocb, XopoLwo 3HaeT aT1oT npeameT. 9. They are not likely to return soon.
ManoBepoAaTHO, YTO OHU ckopo BepHyTCcA. 10. They are certain to be here on
Monday. OHu HenpemeHHO OyayT 3gecb B noHegdenbHuK. 11. The meeting is
unlikely to be postponed. Bpsag nn cobpaHue 6ynet otnoxeHo. 12. His article is
very likely to be published in the newspaper. O4eHb BEpOATHO, YTO €ro crtaTbd
BbyneT nomelleHa B raseTe.

VIIIl. 1. ... payment to be made in cash in exchange for the bill of lading
and insurance policy. NHocTpaHHOM komnaHuu npogaH rpy3 B 5.000 TOHH
AWEHULbl, NpUYeM nnaTtex OormkeH ObiTb Npon3seaeH HanMyHbiMM B OOMeEH Ha
KOHOCaMeHT W1 cTpaxoBou nonuc. 2. ... the days at the port of loading not to
commence before October 20. [lNpogaBubl 3adpaxtoBann cygHO Angd
NepeBoO3KM TOBAPOB, NpUYEM BpPEMS B MOPTY MOrpy3KkN He AOSMKHO Ha4YMHaATbCS
Ao 20-ro oktabps. 3. ... the goods to be shipped in two parcels. Mo KoHTpakKTy,
AatupoBaHHoMmy 15-m aerycra, A. npogan bB. HekoTopoe KonuyecTtBo neca,
npuyem ToBap A0MMKeH BbITb OTrPYXXeH AByMA napTusaMu. 4. ... such payment to
be made without prejudice to the buyer's rights under the contract. lNpogaseL,
pomkeH obecneynTb [OOKYMEHTbl, Aalouwue MpaBo MOKynaTesnio MnonyynTb
NOCTaBKy 3epHa, M nnaTtex [oimkeH ObiTb npou3BegeH B OoOMeH Ha Takue
AOKYMEHTbI, NPpUYeM Takon nraTex JormkeH bbiTb nponsseneH 6e3 yuepba ons
npaB nokynaTtens, NpegyCMOTPEHHbIX B KOHTpaKTe.
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