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TexcToBble MaTepuaibl IpeIaraéMbIX YUEOHBIX 3aJaHUN CITyXkat
OCHOBOM U1 CO3JJaHUsI CIIOBAPHOIO 3araca ClelMaIbHOW JIEKCUKH, Pa3BU-
THs HaBBIKOB YTEHUs, IIEPEBOJA HAYYHO-TEXHUYECKOM JINTEPATYPhl, Ay I1-
pOBaHUs U TOBOPEHUS, pePepupoBaHUs U AaHHOTUPOBAHHUS.

Bes cucrema ynpaXHEHHWH HanpaBi€Ha Ha NOBTOPEHHUE, 3aKperie-
HUE€ U Pa3BUTHE I'PAMMATHYECKUX YMEHUM M HABBIKOB, a TAK)KE JIEKCUYE-
CKOI'0 Marepuaja I0o CIEeLUUAIbHOCTH. B KaxaoMm pasnene UMeeTcs Kpat-
KUM IpaMMaTUYECKUN CIIPAaBOYHMK I10 U3y4aEMOMY SIBJICHUIO.

CocTaBieHbl B COOTBETCTBUU C TPEOOBAHUSMU MPOTPAMMBI IO UHO-
CTPaHHOMY SI3BIKY [UISl HEA3BIKOBBIX CIICLMAIBbHOCTEH U BY30B. lIpenna-
3HAYEHBI IS CTYIEHTOB 2-T0 Kypca CIIEHAIBHOCTH «PagnoTexHukay.

Ileuararorca 1o PCUICHUTO PCI[aKI_[HOHHO-I/IB,Z[aTeJII)CKOFO COB€TAa
CaMapCKOFO rocyaapCrtB€CHHOI'O a3PpOKOCMHUYICCKOI'O YHUBCPCUTCTA.

PeuensenT H.I'. CtenHOBaA



UNIT 1

Grammar: Participle I (Ilpuuactue I)

Parts and Components

[Tpuyactue I — HenuuHast popma riarona, odyagaroIas CBONCTBAMU
rjiaroya, mpuiararejabHoro u Hapeuus. [Ipuyactue I cooTBeTCTBYET POp-
MaM MPUYACTHUS U IEEIPUYACTHS B PyCCKOM si3bike. OOpa3yercs OT OCHO-
BbI MH(UHUTHUBA IUTI0C iIng cyddukc (to rain — raining)

DopMbI IPUYACTHUS

3ajior JlencTBUTEIIbHBIN CrpanaTenbHblid
ACTIVE PASSIVE
ITpuyactue
HenepdekrHoe TRANSLATING BEING TRANSLATED

(NON — PERVECT) GOING | -
[TepdextHoe HAVING TRANS- HAVING BEEN
(PERFECT) LATED TRANSLATED

HAVING GONE | = —eeeeee

Henepdextnoe npuuactue I o6o3HavaeT aeiCTBHE, OTHOBPEMEHHOE
C IECTBHUEM rjarojia — CKa3yemoro:

While translating difficult texts we use dictionary. — IlepeBoas Tpyn-
HBIE TEKCTHI, MbI TIOJIb3yEMCSI CJIOBApEM.

While translating difficult texts we used dictionary. — IlepeBons
TPYAHBIC TEKCThI, MBI TTOJIb30BAJIUCH CIIOBAPEM.

While translating difficult texts we shall use dictionary. — IlepeBos
TPYJIHBIE TEKCTBI, MBI OYJIEM IOJIb30BAThCS CJIOBAPEM.

[TepdextHoe mpuuactue I oO03HauUaeT AelcTBUE, MPEAIIECTBYIONIEE
JEHUCTBUIO, BEIPAXKEHHOMY TJ1arojioM — CKa3yeMbIM.

Having read the book I return it to the library. — [IpountaB kuury, s
BO3Bpaliaro €€ B OUOINOTEKY.

Having read the book I returned it to the library. — IIpounTtaB kHury, s
BO3BpaTHII €€ B OMOINOTEKY.

IIpumeuanue.

Henepdexktnoe mnpuyactue I oT riarosos: to see BUIETh, to hear
CIIBINIATH, tO arrive rmpuexarb, to come NpuxoauTh, to enter BXOAUTH U JP.
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Takke MOXKET 0003HayaTh JCHCTBUE, MPEAIICCTBYIONIEE ACHCTBHIO TJia-
rojia — CKa3yemoro:

Hearing the news I ran to tell it to my friend. — Ycublmas 3ty Ho-
BOCTb, 5 MOOEKaJ paccKa3arh €€ JpyTy.

B npennoxenun npudactue | ynotpebmnsercs B GyHKIUMU onpeene-
HUS U 0OCTOSITEIHCTBA.

1) Onpenenenue: Running water is pure. — [IpoTounas Boja uncrasi.

2) O6ctostenscTtBo: Having run a long distance the sportsman was
tired. — [IpoGexaB JUIMHHYIO JUCTAHIIMIO CIIOPTCMEH YCTall.

Exercises.

1. Find participle in different forms and translate:

1. Many countries have cable TV, a system using wires for transmitting
TV programmes.

2. The fifth — generation computers performing 100 billion operations
second will become available in the nearest future.

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

4. Driving a car a man tries to keep steady speed and watch the car in
front of him.

5. Having stated the laws of gravity Newton was able to explain the
structure of the Universe.

6. Being more efficient than human beings computers are used more and
more extensively.

7. Having graduated from Cambridge Newton worked there as a tutor.

8. Having been published in 1687 Newton’s laws of motion are still the
basis for research.

9. Being invented the digital technology solved the old problems of noise
in signal transmission.

10. Having published his book about space exploration in 1895 Tsiolk-
ovsky became known all over the world.

2. Define the form and function of the participle and translate these
sentences into Russian:

1. I booked a seat in a jet plane leaving in the morning.
2. They looked at the flying plane.
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The instrument measuring atmosphere pressure is called a barometer.

The stability of the compound being formed must be considered.

Having been warmed to 0° ice began to melt.

When working with these substances one must be very careful.

The acceleration of a body when falling is constant.

Giving so much data about planets these experiments are very impor-

tant.

9. This conference has brought together a large number of researchers
working in the rapidly developing area of high-energy physics.

10. The processes occurring in the cell nucleus are not well understood.

© NNk W

3. Translate from Russian into English:

1. Yuras 3Ty KHUTY, OH OOBIYHO JiesIaeT 3aMeTku (make notes).

2. I[IpounTaB TEKCT, Mbl OOCYAUIIU €TO.

3. OTBeuas Ha BOIPOCHI, OH CJeal HECKOJIBKO OIHOOK.

4. SBnsAsCh XOPOIIUM MPOBOJHUKOM 3JIEKTPUUECTBA, MEAb IIMPOKO HC-
MOJIB3YETCS B MPOMBIILICHHOCTH.

S. YBUJEB 3€JEHBIN CBET, MBI NIEPELLIN YIIUILY.

Active Vocabulary for text A:

Compatible — COBMECTUMBIN

Integrated Circuit (IC) — WHTETPUPOBAHHAS CXeMa

Digital-analog (D/A) converter — ananmoro-iugpoBoi npeoodpazoBaTeib

Tuning — HaCTpOWKa

Camcorder — KOJUPYIOIIEE YCTPOMCTBO aBTOMAaTH3H-
POBAHHOT'O IMPOU3BOJICTBA

Assure — YBEPSATH

Consumption — noTpeOJieHue

Adopt — MPUHUMATh

Terminal — BBIBOJT

Connection — COCIMHEHUE

Dual — In — Line Package (DIP) — nmiockuii kopryc ¢ AByXpSJIHBIM pac-
MOJIOKEHHUEM BBIBOJIOB



Text A
D/A Converter

Compatible with 2.7 to 3.6 V, the 8 — bit, 12 — channel digital — ana-
log (D/A) converter performs digital tuning in various applications in-
cluding camcorders. An IC for circuit regulation of electronic devices as-
sures the low operating voltage. The engineers cut the power
consumption: to 0.45 m W per channel at 3 V, about 60 percent lower
than 5 V standard products. Adopting the R — 2R format, the D/A con-
verter covers 12 channels, each with its own operational amplifier buffer
for a sink source current of £ 1 mA. This enables direct driving of large
loads. A serial data input system allows control of 12 channels of D/A
converters with three terminals Cascade connection is also possible.

The MB88346L comes a 6,5 — 4,4 mm SSOP — 20 format, and in DIP
and SOP formats.

1. Find English equivalents for the following Russian words and
word combinations:
CpaBHUMBIN C; BBIMONHSAECT HU(PPOBYIO HACTPOMKY; HU3KOE pabouee

HaMpsOKEHUE; MOTpeOIeHUEe SHEPTUH; OXBaThIBaeT 12 KaHaIOB; OOJBIINE
Harpy3Ku; MO3BOJISIET KOHTPOJIHUPOBATD.

2. Find out the sentence in the text:

12 kaHanbHBIN aHaIoro-1UGpPOBON MpeoOpa3oBaTelb CUTHAIOB BBI-
noJTHSET MUGPOBYIO HACTPONKY pa3TUIHBIX MPHUOOPOB.

3. Complete the sentence using adjectives: low, electronic.

An IC for circuit regulation of devices assures the
operating voltage.

4. Explain the meaning of the technical abbreviation: D/A.

5. Is it right or wrong?

A serial data input system allows control of 6 channels of D/A con-
verter with two terminals.

6.Make up the sentences using these words: power consumption, cut,
engineer.

7. Find out all participles I in the text, define their forms and func-
tions in the sentences.




Active vocabulary for text B

Cellular — COTOBBIU

Delay — 3a/IepIKKa; MPEHSITCTBUE

Allow — MTO3BOJISATH

Rechargeable — nepe3apsaKaeMblil

Standby — 3arnacHoOM; pe3epBHbBIN

Car-less — MOOHJILHBIN

Alphanumeric — angaBUTHO-LUPPOBOI

Simplify — yIIpOIIaTh

To put in contact —  coeAMHATH

Roaming — pacipoCcTpaHCHHE

Assistance — MIOMOIIIb; COJICHCTBHE.
Text B

Cellular Convenience anywhere business takes you.
All the power with more talk time.

Your meeting ran late and your taxi’s stuck in traffic. You’ll never
make your plane! Business travel is filled with unexpected delays.

Now you can call ahead, find a flight and reserve a seat, all on the
way to the airport! The Microware car — less Phone provides portable,
cellular convenience when you need it, with or without your car.

Our 18.6 ounce Car — Less Phone operates at the maximum 0.6 Watt
power allowed for a hand — held portable. It’s programmed with a cellular
number, ready to use the moment you open the box.

It comes with 2 rechargeable batteries that provide nearly 4.5 hours of
talk time or 60 hours of standby. The Car — Less Phone has every feature
you’ll ever need, from 110 memories, to a user friendly alphanumeric
menu for simplified use. The PLUS button puts you in contact with one of
our representatives for nationwide cellular roaming or service assistance,
airtime free.

1. Give the English ecquivalents for the following Russian words and
word combinations:



KomanaupoBka; HEOXXHIaHHBIC 3a/ICP)KKH; 3apaHee; M0 MyTH; Iepe-
HOCHOM; Tepe3apspKkaeMble OaTapeiku; 3amac; MpOoCTOe HCIOJIb30BAHUE,
CBSI3BIBAIOT BacC C; CEPBHUCHAs CIIyX0a.

2. Complete the sentence using these expressions: call ahead; on the
way.

Now you can ----, find a flight and reserve a seat, all ---- to the air-
port.

3. Give a situation when you need the Car — Less Phone.

4. Is it right or wrong?

Our Car — Less Phone operates at the minimum 0.6 Watt power al-
lowed for a hand — held portable.

5. Give technical characteristics of this device.

6. Read and translate the text with the help of the the dictionary.

Text C
Oscillator Modules

For use in broadcast and communications satellite receivers, the se-
ries of microwave local oscillators feature the smallest, lightest designs in
the industry, weighting 4.4 g and measuring 7.5 mm tall. They offer a 1.9
cc volume. There are six models; samples are available. This one operates
at 10.678 GHz. The 2™ covers 11.200 GHz, the 3" works at 11.300 GHz
and the 7™ accommodates 10.750 GHz. The 8™ works at 10.873 GHz, the
9™ handles 10.990 Ghz. The excellent performance eliminates the need to
adjust the high frequency. As a whole, the modules make it possible to
create a miniature outdoor unit for satellite broadcasting. They are suit-
able for converters in flat antennas, and mount easily on converters.

1. Give the technical characteristics for the best local oscillators.
2. Explain the meaning of the abbreviation: GHz.
3. Is it right or wrong?

There is one model, sample is available.



Grammar: Constructions with Participle I (Konctpykmuu ¢ mpuyac-
tueM I)

[Ipuyactue I MoxeT ynorpeOasiTbesi B KOHCTPYKIMU «OOBEKTHBIN
najzex ¢ mpuyactuem I» (the Objective with the Participle I Construction)
u B abcosiroTHOM mpuyactTHoM obopote (the Absolute Participial Con-
struction).

Konctpyknus «OOBEKTHBIM Maiek ¢ mpuyacTueM [» BO MHOTOM
aHaJornyHa KOHCTPYKIUH «OOBEKTHBIN Majiek ¢ UHPuHUTUBOM». OHa
COCTOUT U3 JIMYHOT'O MECTOUMEHUSI B OOBEKTHOM TaJIEKE WU CYIIECTBU-
TEJIBLHOTO B 001IeM majexe u npudactus [. B 3Toil KOHCTpyKIMH ymnoT-
pebasiercst Tonbko ojHa dopma npudactusi I — HenepdekTHOe, TeUCTBU-
TEJILHOTO 3aJI0Ta.

DTa KOHCTPYKIHSL yHOTpeOsieTcs B PYyHKIIMU CIOKHOTO JOMOJIHE-
HUS TOCJIE€ TJIAar0JI0B YyBCTBEHHOI'O BOCHpuATHs: to see, to watch, to
hear, to feel. Ha pycckuii sa3bik KOHCTpYKIUS «OOBEKTHBIN MAEK C
npuyactueMm [» mepeBOAMTCS JTOMOIHUTEIBHBIM MPUIATOYHBIM MPEIJIO-
KEHHEM.

I saw her crossing the street I Buaena, kak oHa MEPEXOIUT YIIHILY.
I felt my heart pounding A mouyBCcTBOBaJla, KaKk ObETCA MOE cep-
ALC.

OTO rpaMMaTHUYECKOE SIBJIECHUE YIOTPeOJIeTCs, KOrjaa TOBOPAIIUN
XO4eT MOJYEPKHYTh, YTO JCHCTBHUE, BBHIPAXKEHHOE MPUYACTHUEM, HE 3a-
BEPILIEHO U MPOTEKAET B MOMEHT PEUH.

Kpome 3Tol, B aHTTIUICKOM SI3BIKE CYIIECTBYET KOHCTPYKIHUS, B KO-
Topoil mpuyactue | BbIpakaeT NENCTBHE, HE CBSI3aHHOE C JICHCTBUEM,
0003HAaYEHHBIM TJIarojOM-CKa3yeMbIM MPEAIOKeHUsl. ITO TaKk Ha3bIBae-
MbII aOcoNOTHBIN npuyacTHbI 000poT (the Absolute Participial Con-
struction). OH COCTOUT M3 COYETAHUSI CYIIECTBUTEIHHOTO B 00IIeM maje-
xKe (peke MECTOMMEHHUS B HMMEHHUTEJIbHOM mazexe) u npudactus [. B
MPEJIOKEHUU OH BBICTYIIAET B POJIM PA3JIUUHBIX OOCTOSTENILCTB M Ha
IIUCBME BCEraa OTAEIAECTCA 3allATOM OT OCTAIBHOIO NpemioxeHus. Ha
PYCCKHUH SI3BIK MEPEBOJUTCS COOTBETCTBYIOIIMMU MPUIATOYHBIMU TIPE]I-
JI0)KEHUSAMU.



The weather permitting, we Ecnu moroma mo3BOJIUT, MBI IO

shall go to the country. €ZIeM 3a ropo.

It being very cold, we could not Tak xak ObLJIO OUYEHb XOJIOIHO, MBI

go sking HE CMOIJIM TTIOWTH Ha JIbIKaxX
Exercises

I. Translate the underlined word-combinations:

1. When completed in 1897, Getterson”s building was the largest and
costliest library in the world.

2. Though being a school teacher of mathematics all his life, Tsiolkovsky
concentrated his attention on man’s travel into space.

3. If compared to today’s TV programs, the first black-and-white pictures
were not very good.

4. While being a teacher of deaf people, Bell became interested in sound
and its transmission.

5. Though discovered, Newton’s mistake had no influence on his theory.

6. While working at a new transmitter for deaf people, Bell invented a
telephone.

7. If heated to 100° C , water turns into steam.

II. Find out the subject of the Absolute Participial construction, trans-
late the sentences:

1. Numerous experiments having been carried out at the orbital stations,
it became possible to develop new methods of industrial production of
new materials.

2. President Jefferson having offered his personal library, the foundation
of the Library of Congress was laid.

3. A beam of light being transmitted forward, it is possible to measure the
distance between the car and the other cars in front of it.

4. The distance having been measured, the computer adjusts the car’s
speed.

5. Two metallurgists produced a new superplastic metal, the new steel
showing properties identical to Damascus steel.

6. The young physicist having discovered Newton’s error, other scientists
confirmed it.

7. The first TV sets having been shown in 1939, the news about it spread
throughout the world.

10



III. Translate the sentences paying attention to the Absolute Particip-
1al Construction:

1. Two objects having the same temperature, the average energy of mo-
tion of their molecules is the same.

2. Part of the energy of the battery is transformed into electric energy.

. Average temperature between 200 and 250° C having been maintained

for several hours, a new artificial synthetics fibre was obtained.

4. All machines that have ever been built by man have some energy
“loss”, this energy being converted into useless heat due to friction.

5. Different molecules have different speeds, the average speed of all
molecules remaining the same, as long as the temperature is constant.

6. One scientist after another have tried cooling some gas to absolute
zero, their attempt coming to nothing.

(U]

Active vocabulary

Emission W3JTy4YECHUE

Sufficiently JOCTATOYHO

To strike yAapsAThCS, CTATKUBATHCS
To knock yAapsTh(cs)

To give up OT/1aBaTh

To liberate 0CcB0O00XK1aTh, BELIEIATD
Average CpEIHsISL BEJIUYMHA
Surface MOBEPXHOCTh

To escape yJIETYYHBATHCS, YCKOJIb3aTh
To overcome MIPEOJI0JIETh

To depend upon 3aBUCETHh OT

To involve BKJIIOUaTh B CeO0s
Restraint CIAEPKaHHOCTh, OTPAaHUYCHUE
Residual OCTaTOYHBIN

I. Read and translate the text.

Text A
Emission

The emission of electrons from metals can occur in several ways. If
a metal 1s heated to a sufficiently high temperature emission will occur.
This 1s known as primary or thermionic emission. Secondary emission is
that which occurs when high-velocity electrons or ions strike a metal and
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knock out other electrons. Emission may also occur when light rays strike
a material and give up energy that liberates electrons; this is known as
photo emission. Thermionic and secondary emission are of most impor-
tance in ordinary vacuum tubes.

In any conductor there are a large number of free electrons moving
around with various velocities. As the temperature of the conductor in-
creases the average velocity of the free electrons increases. At the surface
of the conductor there exists a restraint upon the movement of the elec-
trons in the form of an electrostatic gravitational force. Were it not for
this all the electrons in the metal would soon escape. As it is, only those
having enough energy to overcome the surfaces manage to get away. The
energy in electron volts that an electron must have before it can leave a
metal is known as the work function of the metal. It would be expected
that the emission of electrons would depend upon the temperature of the
metal and the work function of the particular metal involved. This is
found to be the case.

The only metal other than tungsten that has possibilities as a practi-
cal emitter is tantalum. Although tantalum cannot be made as hot as tung-
sten because its melting temperature is 3300 k, compared with 3655 k for
tungsten, its work function is sufficiently lower, so that at any tempera-
ture less than 2500 k, its emission is at least 10 times that from tungsten.
A disadvantage of tantalum is that it is easily contaminated by residual
gases, which form oxides that greatly reduce the emission.

II. Find the English equivalents for the following Russian word
combination:

HeckonbkuMu crioco0aMu; JOCTATOYHO BBICOKAsI TEMIIEpATypa ;BbIACISIET
SHEPIrUI0; BBICBOOOXKJIAET DJICKTPOHBI; OOBIUHBIC BAKYYMHBIC JIAMIIbI;
CpEIHSISL CKOPOCTh; OTPAHUYEHHUE B JBUKECHHUU; JIEKTPOCTATUUECKAS CUIa
MPUTSKEHUS;, IO CPaBHEHUIO C; B 10 pas.

II1. Fill the words into the blanks:

1. If a metal is heated to a sufficiently high temperature
will occur.
2. Thermionic and secondary emission are of most importance in

3. As the temperature of the conductor the
average velocity of the free electrons
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4. The emission of electrons would depend upon the
of the metal and the work function of the par-

ticular metal involved.
5. The only metal other then tungsten that has possibilities as a practical
emitter is

1V. Group the words, make up word combinations:

emission force
average function
practical temperature
residual gases
melting emitter
work of electrons
gravitational velocity

V. Explain the cases when the emission of electrons from metals oc-
curs.

VI. What is the theory of emission? (Find out and read this abstract in
the text)

VII. What is the disadvantage of tantalum compared with tungsten?
VIII. Read and translate the text.

Text B
Physical properties of electrons and ions

For purposes of radio engineering the most fundamental particle is
the electron. The electron is the smallest particle that constitutes most of
the current flow encountered in vacuum tubes. It is the negative planetary
particle of the hydrogen atom.

Another fundamental particle is the proton. The proton is the positive
nuclear particle of the hydrogen atom. It has the same magnitude of
charge as the electron, but its charge is positive, whereas the charge of the
electrons is negative. The mass of the proton is roughly 1,800 times that
of the electron.

Other charged particles called ions may exist. These are usually cre-
ated from a normal atom or molecule by the addition or removal of one or
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more electrons or protons from its structure. The mass of such ions is al-
ways much greater than that of the electron, and their charge is an integral
multiple of the charge of the electron and is not restricted to the negative
sign.

1. What is the subject of the text?
2. Characterise the electron, proton and ion.

Read the text and translate it with the help of a dictionary.

Text C
Tube noise

Vacuum tubes act as sources of noise because of the inherent elec-
tronic nature of their operation. The current consisting of the movement
of discrete particles known as the shot effect, noise arises. Noise will also
arise from variations of the division of current between elements in multi-
electrode tubes.

The electrons being discrete particles emitted from the cathode in a
random way, the shot effect is noise. Any current resulting from such
emission has a random or statistical variation that is termed “noise”.

The shot noise depends upon the conditions under which this current
flows. The noise for a given current is maximum when the plate is ab-
sorbing all the electrons that are liberated by the cathode, 1.e., when the
emission is temperature limited. If the plate does not receive all the elec-
trons emitted by the cathode, the noise is much less because of a cushion-
ing effect upon the variations in the rate of emission produced by the
great number of electrons emitted.

1. What is the shot effect?

2. What sources of noise in tubes do you know?

3. Find out all participles and participial constructions in the text, define
their forms and functions in the sentences.
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UNIT 3

Communication Satellite Systems
Grammar : Participle II ( ITpuuactue II)

[Tpuuactue II (Participle II), TpeTbst ocHOBHas (popma Ti1arosia, uMme-
€T OJIHy HeU3MEeHseMylo (popMy cO CTpaaaTelbHbIM 3HAYE€HHEM U 000-
3HA4YaeT JCHCTBUE, KOTOPOE HUCIBITHIBAET HA CEOE JIUIO0 WU MpEeaMET.
OHO COOTBETCTBYET B PYCCKOM S3bIKE MPUUYACTUIO CTPAAATEIBHOTO 3aJ10-
ra.

[IpuyacTtue Il mpaBUIBHBIX TJIAr0JIOB 00pa3yeTcsi ¢ TOMOIIbIO Cyd-
¢duxca - ed : to ask — asked ; to end — ended wu T. 1.

[Tpuyactue Il HempaBWIIBHBIX TJIATOJIOB CIEAYET 3alIOMHUTH, OHO
JaeTcsl B CIIOBape Kak TPeThsl OCHOBHas (hopMa Tiaroja:; to write — writ-
ten; to do —done u T.1.

[Ipuyactue II rmaBHBIM 00pa3oM yroTpeOssieTcs 1y 00pa3oBaHUs
aHAJIMTUYECKUX TJIaroJIbHBIX (POpM :

1. CrpagaTenbHOro 3ajora :
Houses are built quickly. Jloma cTposiTesi ObICTPO.

2. IlepdexTHbix dhopM :
I have known him for three years. S 3Har0 ero Tpu roja.

[TogoOno npuuactuto I, mpuuactue 11 obnagaeT cBoiicTBaMu riaro-
Ja, mpuiarateibHoro W Hapeuusa. Kak u rimarosn, oHo o0003HadaeT
JIeHICTBHE.

B aHriauiickom sI3bIKe CYIIECTBYET TOJIbKO OJHa hopMa MpUYACTHUS
II, a Bpemst neicTBHs, 0003HAUYCHHOE €10, OMPEACIAETCS BpeMEHEM JIeii-
CTBHS IJ1aroja — CKa3yeMoro Uil KOHTEKCTOM.

Hanpumep:

The book discussed at the Kuura, o0cCy:KIeHHasi Ha YpOKE BYe-
lesson yesterday deals with pa, cBsA3aHa ¢ MpoOJeMOi BOWHBI.

the problem of war.

The books discussed at the Knuru, o0cy:kmaembple Ha ypoKax,
lessons are always interesting. BCETJ1a UHTEPECHBI.

The books discussed last Kuuru, o0cy:kaaBimecs B poIuioM
year were interesting. rojty, ObLTM HUHTEPECHBIMHU.
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[Tpuyactue Il BpimomHAET PYHKINH PA3IMUYHBIX YJIEHOB MPEI0Ke-
HUSL:

1. Onpenenenue:

A written letter lay on the table. HanmncanHoe nucpMo Jexano Ha
CTOJIE.

2. VImeHHas 4acTh COCTABHOT'O UMEHHOT'O CKa3yeMOoro:
She looked surprised. VY Hee ObLJ1 yIMBJIEHHBIH BH/I.

The door is locked. JlBepr 3amepra.

3. HacTp mpoCTOrO CKa3yemoro :

The poem was learnt by the CTUXOTBOpEHUE OBLJIO BBIYYEHO
pupil by heart. YYEHUKOM HaU3yCTh.
He has just come. OH TOJIBKO YTO NMpPHILIEJI.

4. OOCTOSTENBCTBO:

When given time to think, Korma emy maBajau BpeMs nopay-
he always answered well. MaTh, OH BCETa XOpOIIO OTBEYaJ.
EXERCISES

I. Define participle II and translate sentences:

1. The first television set produced quite sensation in 1939.
The first television set produced in 1939 was a tiny nine — by twelve
inch box.

2. Newton’s great work published in 1687 is called “Principia”.
Newton published his great work “Principia” in 1687.

3. The Russian Chemical Society organized more than a century ago is
named after Mendeleev.
The Russian Chemical Society organized an international conference
devoted to the latest achievements in organic chemistry.
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. The energy possessed by the body due to its position is called the po-

tentional energy.
The new materials possessed good qualities.

. The equipment required to perform laboratory experiments was very

complex.
The equipment required further improvement.

II. Translate the following sentences paying attention to the

forms and functions of the participles:

1.

An external force applied to a body sets it in motion.

2. Any applied force sets the body in motion.

3. The given examples proved the validity (nefictButenbHocTh) of the
new theory.

4. The validity of the new theory is proved by the examples given below.

5. For every action exerted on a body there is an equal and opposite reac-
tion.

6. It is known that an external unbalanced force sets a body in motion.

III. Translate the following sentences and state the functions of

the participles.

1. The experiment is completed.

2. The problem seems solved.

3. Many problems about electricity are still unsolved.

4. They have arrived at similar conclusions.

5. Similar results have been achieved by two experimentators in the
course of their work.

6. He had observed many phenomena before he came to a definite con-
clusion.

7. When the experiment had been finished, the results obtained were
compared.

8. His experiment will soon be completed.

IV. Compare the translation of Participle I Passive and Participle

II in the following sentences :

1.

The installation (being utilized (now); (utilized (usually) ) is very effi-
cient.
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2. The energy (being produced; produced) was of great importance for
our town.

3. The engine (being examined; examined) will be installed in our
workshop.

4. (Comparing; having compared) the forces acting on the body the engi-
neer will determine the resultant.

5. (Being heated; when heated ) to a sufficient temperature semiconduc-
tors begin to conduct electricity.

Vocabulary.
1. division TICTICHUE
2. multiplex CJIOKHBIN
3. baseband OCHOBHAs M0JI0CA MPOXOKICHUS
4. combination COCIMHEHUE
5. carrier HOCHUTENb
6. interconnection B3alMOCBS3b
7. thereby O3TOMY
8. additional JOTIOJTHUTEIbHBIN
9. access TOCTYyTl
10. via yepes
11. path IPOXOKJICHUE, Ty Th
12. interference IoMexa
13. malfunctioning HEHCIIpaBHas padboTa

I. Read and translate the text:

Text A:

Satellite Communication Equipment

Two possible designs of satellite communication equipment are dis-
cussed below. Both are based on the use of frequency — division multiplex
telephone channels, with frequency modulation of the radio carriers.

Design A provides demodulation to baseband in the satellite of
blocks of f.d.m. channels from the various.

Earth stations, combinations of several blocks of channels in a com-
mon baseband, modulation on the same carrier using f.m. and amplifica-
tion in a travelling — wave tube or equivalent solidstate device.

This design also provides interconnections in the satellite between a
number of channels from high-capacity to low-capacity stations, thereby
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avoiding the use of additional radio frequencies for this purpose and mak-
ing all the low-capacity r.f. access channels available to low-capacity sta-
tions.

Design B provides translation of the f.d.m. — f.m. signals from the
various Earth stations to 1.f. in the satellite, with upconversion to r.f. via
varactors or equivalent solid — state devices, the signals from the earth
stations travelling via independent parrallel paths in the satellite. This
scheme does not provide high-capacity to low capacity station intercon-
nection, but could be used with forms of modulation other than f.d.m. —
f.m. if desired.

Designs F and B are both based on the use of multiple narrow-band
access channels in the satellite for multichannel telephony, thus reducing
the risk of a single interfering transmission, e.g. a malfunctioning earth-
station transmitter, affecting all the telephony channels. Furthermore, this
feature increases overall reliability, since one or more of the access
channels can be designated as a standby, available for use by the appro-
priate change of earth-station transmitter and receiver frequencies.

II. Find the English equivalents for the following Russian
word-combinations:

OCHOBBIBAIOTCS HA MCITOJIb30BaHUU

Pagnonocurenn

CoennHEHNE HECKOIBKUX OJIOKOB KaHAJIOB B OOBIYHYIO ITOJIOCY YacCTOT
KoncTpyknuus obecnieunBaet

Psan xananoB

M36eras nCIoiL30BaHus

KaHaybl ¢ HU3KOM €EMKOCTBIO JTIOCTYTIa

[Ipoxoadiue yepe3 OTAEIbHBIC NapaJJICIbHbIE Ty TH

II1. Fill the word into the blanks:

1. Designs of satellite communication equipment are based on ...
2. Design A provides interconnection in the satellite between a number of

channels from to stations.

3. Design B provides translation of the signals from
the various earth stations to in the satellite.

5. reduces the risk of a single interfering

transmission, €.g. a malfunctioning earth-station transmitter.
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IV. Group the words, make up word combinations:

Multiplex Transmission
Additional Device
Parallel Transmitter
Multichannel Channels
Solid-state Paths
Interfering Telephony
Malfunctioning Frequencies

V. What is the difference between designs A and B of satellite
communication equipment? (Compare design A and B)

VI. What is one common feature which increases overall reliability of
the satellites?

VII. Read and translate the text:

Text B:

Communication Satellite Systems.

In the light of the present limited knowledge and practical ex-
perience of the many factors involved, it is not possible, at this stage, to
define the form of a global system which may eventually be developed.
However, it would appear from the foregoing considerations that there
would be merit in the further study of a system in which 12 active, sta-
tion-keeping satellites are established in a circular equatorial west-east
orbit at 14 000 km light. The actual orbital period is assumed to be ad-
justed accurately to 8h, each satellite being seen by an observer on
earth twice per day at the same local times each day. By using a high-
precision launching technique and control jets on the satellites, it would
appear that errors in angular separation of the satellites need not exceed
a few degrees over periods of several years.

The number of satellites (12) required in such a system depends on
the longest distances to be spanned by a single satellite link, e.g.
Europe to N. America.

It is envisaged that the worldwide coverage of the system could be
divided into seven overlapping zones, each spanning up to some 70 de-
grees of longitude and up to about 4-5 hours of local time. All stations
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in a given zone would use the same satellite at the same time. All sta-
tions within a zone would thus be in single-hop communication with
each other, zone-to-zone communication being carried out via intercon-
nection earth stations. Most international connections could be estab-
lished via not more than two satellite links and one interconnection
earth station.

1. What is the subject of the text?
2. What is the principle of operation of the global communication satel-

lite system?

Kouncrpyknuu ¢ npuuactuem Il

1. O0bexTHbIN Magex ¢ npuuactueM II (the Objective with the
Participle II) — npudactuem Il Ha3bIBaIOT AEHCTBHE, HANPABICHHOE HA
JIMIIO WIM TIPEIMET, BHIPAXKCHHBIC TUYHBIM MECTOMMEHUEM B OOBEKTHOM
najexe WIN CyIIeCTBUTEIbLHBIM B O0IIIeM. ITa KOHCTPYKIIUS yHOTPeOJIs-
€TCSl KaK CJIOHOE JTOMOJIHEHUE U MEePEBOJUTCA Ha PYCCKUU S3bIK MpHUIa-
TOYHBIM JOTIOJTHUTEIBHBIM MPEIJI0KECHUEM.

Hanpumep:

I heard his name mentioned A caplmman, Kak €ro UMsi yIoOMUHAIH
several times. HECKOJIBKO pa3.

I want the letter sent at once. A xouy, 4TOOBI MUCHMO Cpa3y HE OTO-

CJIaJIn

2. AOCOJIOTHBIN HNpPUYACTHBIA 000poT ¢ mnpuuyactuem Il
(the Nominative Absolute Participle Construction) — coctout u3 AByx
yacreu. [lepBas BeipakeHa quuHbIM MectouMenneM B M.I1. wnum cymiect-
BUTEJBHBIM B O0IIEM IMajexke, KOTOpoe 0003HAYaeT JIUI0, MPEeTEpIIeBar0-
1iee IEMCTBUE, BbIpaXXeHHOE npudactuem II, T.e. BTOpor 4acThr0 KOHCT-
pykuuu. Ha pycckuil  s3bIK  MEPEBOAUTCA  OOCTOSTEIHCTBEHHBIM
MPEIUTOKECHUEM.

Hanpumep:

My task finished, I went to bed. Korpga 3aianre ObUI10 BBIIIOJIHEHO,
s TIOIILJIA CIATh

His question unanswered, he Tak kak Ha ero BOmpoC HE OTBe-

couldn’t go away TUJIA, OH HE CMOT YUTH
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I. Analyze and translate the following sentences paying attention
to the objective participle construction:

1. I heard him speaking at the meeting.

2. They observed us making experiments.

3. I found him writing a report.

4. We saw the device tested.

5. We watched the car being examined.

6. I had the results of my observations published.
7. We want our translations corrected.

8. He wishes these photoplates developed.

9. She got her photo taken.

10. He got the engine of his car examined.

I1. Translate the following sentences paying attention to the adver-
bial modifiers.

1. Though conducted with great care the test did not give the expected re-
sults .

2. When expressed in the terms of mass and force Newton’s three laws
serve as a basis for the general study of motion.

3. Unless stopped by some external force, the body will keep moving due
to inertia.

4. If emitted by a strong source of light, the rays would cast bright light
on the objects a considerable distance ahead.
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UNIT 4

I Grammar: The Gerund, The Verbal Noun
I Reading: Computers

I Grammar Module.

['epynauit — HenmuuHasa ¢opma Tiaroya, BeIpakaromias Ha3BaHUe JeH-
CTBUSI U 00JIaiaroniasi Kak CBOMCTBaMU CYIIECTBUTEIBHOTO, TaK U IJIaro-
na. B pycckoM s3bike repyHaus HEeT. B aHTIIMHUCKOM Ke A3bIKE TePYyHIUN
BCTPEYAETCS 4aCTO. | JIarojgpHbIE CBOMCTBA TEPYH/US BBIPAXKAKOTCS MpE-
JI€ BCETO B TOM, UTO OH MMeeT (hOPMbI BpEeMEHH U 3aJiora.

3amor | Active Passive Breipaxaet nericteue

['pynmna (mericTBUTEINb- (cTpangaTenb-

BpeMeH HBIN) HBI)

Indefinite asking being asked HE CBSI3aHHOE C Ompeje-
JICHHBIM BPEMEHEM WJIH
OIHOBPEMEHHOE  JIEUCT-
BHIO, BEIPOXKCHHOMY CKa-
3yE€MbIM

Perfect having asked having been IpeAIIeCTBYIOMEEe  JICH-

asked CTBUIO,  BBIPAKCHHOMY

CKa3yeMbIM

KakoBbl € cBOWCTBa repyHaus Kak cyuiectBurelnbHoro? Ilpexie
BCETO, TEPYH/INI, KaK U CYyIIECTBUTEIBHOE, MOKET COUETATHCA C MPEMIIO-
TOM U ONPEACHATHCA MNPUTHKATEITbHBIM MECTOMMEHUEM WIIM CYIIECTBU-
TEJIbHBIM B IIPUTSIKATEIBHOM MaJEKE.

The teacher insisted on our coming in time.

Kpome Toro, obmamas cBOWCTBAaMU CYIIECTBUTEIBLHOTO, T€pyHAUN
BBITIOJIHSET B MPEAIOKEHUH CIEAYIONe PyHKIUU:

1) Iloonescawezo

Your studying much now will help you in your future work. — To,
YTO BbI C€iUac MHOTO 3aHUMAETECh, TIOMOXKET BaM B Balllei Oyayien pa-
oore.

2) Umennot yuacmu ckazyemozo

to be + mputaratensHOE
CYIIIECTBUTEIHLHOE
YUCTUTEIHHOE
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Her aim was obtaining these data. — Ee uenbpio Obl10 mosiydeHue
ATUX JaHHBIX (obtaining — MMEHHas YacTh CKa3yeMOro).

['epyHanii MOXET ynoTpeOysIThesl B (DYHKIIMM MMEHHOM 4YacTH CKa-
3yeMoro ¢ npeajioramu against, for, ¢ Belpaxkenusimu to be on the point, to
be far from.

3) be3 npeduwecmsyrowe2o npeodioza 2epyHoull yauje 8ce20 ynompeoJis-
emcs KaK 4acmvb COCMABHO20 211a20AbH020 CKA3YeMO020 C TIIarojlaMu, BbI-
pakarolUMH Ha4aJlo, KOHEIl U MPOJA0IKEHUE JEeHCTBUS:

He began developing a new program. — OH Hauan pa3paldaTbiBaTh
HOBYIO IPOTPAMMY.

The teacher told me to go on reading. — Yuutenb ckazain, 4ToOBI s
IIPOJIOJIXKAI YNTATh.

4) IIpsimoeco donoaneHus nocie 21a20a08:

a) to enjoy, to like, to dislike, to hate, to mind, to intend, to prefer, to re-
quire, to delay, to remember, to mention, to mean, etc.

I remember having told you about it. — 5l nomHt0, 4TO TOBOPHUI BaM
00 sTOM.
b) ¢ mpunararenbHbIMU Worth (cTosiiuit) u busy (3aHSTBIN) + Traroi-
cBsi3Ka be.

This compact disk is worth buying. — 3TOT KOMMaKT-IUCK CTOUT
KYITUTb.

5) B dyHKIMM Opeasio)KHOTO KOCBEHHOT'O JOMOJHEHUSI TepyHIUNA YIOT-
pebaseTcs oCe TJIarojaoB, MpularaTelbHBIX U MPUYACTHH, TPEOYIOIMNX
OIPEACIIEHHBIX MPEJIOTOB:

to be fond of; to 1nsist on;

to result in; to object to;

to be interested in; to get used to;

to be engaged in; to prevent from;

to hear of; to persist in;

to think of; to be responsible for;

to be capable of; to proud of u HEKOTOPBIX npy-
to count on; Tux.

When do you think of going there? — Korma Bel aymaere Tyna
MOEXaTh?
6) B dbyHKIMu omnpeaeneHus TEPyHIUM dYalle BCEro ymoTpeOJsieTcs C
npejyioramMu of u for mociie CyuecTBUTEIbHBIX:
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This method of testing new devices is quite good. — JlaHHbBII MeTO
UCIIBITAHUSI HOBBIX MTPUOOPOB JOBOJIBHO XOPOIII.
OnHako, HaIW4YWE MpEJIora in MOCie CYIIECTBUTEIbHBIX experience, in-
terest, skill n mpenyiora at mocie cJOB astonishment, surprise, disap-
pointment yKa3bIBaeT Ha TO, YTO (PYHKIIUS TepYHIUS — OIIpe/IeIICHUE.

7) B dyHKIMM 00CTOSATENBCTBA TEPYHINUNA YHOTPEOISETCS CO CAEAY O~
MU TIpeajioraMu: on/upon (1o, nocne), after (mocine), before (nepen), in (B
TO BpeMs Kak), by (myTtem, mpu nomoiiu), besides (kpome), instead of
(Bmecto), without (6e3), apart for (moMuMO) 1 HEKOTOPHIMU IPYTUMH.

On receiving wrong results one must repeat the experiment. — ITo-
Jy4UB HEBEPHBIE PE3yJIbTaThl, HEOOXOIUMO TOBTOPHUTH IKCIIEPUMEHT.

IlepeBoa repyHausi Ha pyCCKHMM SI3BIK

Ha pycckuit I3bIK repyHANN IEPEBOIUTCS
MMEHEM CYLIECTBUTEIIbHBIM;
UH()UHUTUBOM;

JECIPUIACTUEM;

MPUIATOYHBIM MPEITI0KEHUEM.

OT1riaaroabHoe CYHIECTBUTCJIBbHOC

Ot repynausa B ¢popme Indefinite HeoOX0AMMO OTIIMYATH OTIJIATrOJb-

HOE CYIIECTBUTEIBHOE, KOTOPOE TAK)KE OKAaHYMBAETCS HA — Ing.

OTnnuws:

1) Hanmuuue apTUKIIS;

2)  HaJW4YUe MHOKECTBEHHOI'O YHCJIA;

3)  MOXKET OIpPEAENATHCS PUIIaraTesIbHbIM;

4)  He umeet (HOpM BpEMEHH;

5)  He UMeeT NPSIMOTO JONOJHEHHUS;

6)  He BbIpa)kaer 3aJora.

Exercises

I. Read and translate the following sentences paying attention:

a) to the forms of the gerund.
1. Studying well is the duty of every student. 2. We know of his having
mastered this subject. 3. He likes asking all sorts of questions, but he does
not like being asked questions. 4. We have heard of Newton’s having
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been suggested to put down on paper his ideas, which he did. 5. We know
of any object being prevented from moving at constant speed by air fric-
tion.

b) to the function of the gerund.

1. The aim of studying foreign languages is receiving more information
on one’s speciality. 2. You must avoid making mistakes in your transla-
tion. 3. The rules of operating this machinery are very simple. 4. He in-
sists on his device being tested. 5. One cannot carry out experiments
without lab technique having been mastered well enough. 6. Making nu-
merous experiments helps in acquiring a thorough knowledge. 7. Meteor-
ologists also used the Kelvin scale in many calculations to avoid using
negative numbers in their computations. 8. This parasitic capacitance is
very small but is the value needed for coupling high frequency noise to
ground. 9. The fundamental job of a computer is processing information.
10. A low-pass filter prevents very high frequencies from triggering the
flip-flop. 11. The major problem in using them for computation was the
lack of a practical optical-switching device. 12. These both units lack a
hard drive, which is appropriate since Internet appliances aren’t meant for
storing letters, budgets and so on. 13. Without a hard drive, there’s no
waiting for the device to “boot up” when you turn it on. 14. Prevent mix-
ing these substances.

II. Translate the following sentences. State whether a gerund or a
verbal noun is used.

1. Excuse me for having kept you waiting. 2. Computers are widely used
for controlling industrial processes. 3. The stereo receiver has to extract
this subcarrier and pilot signal, process them to recover the (L-R) differ-
ence signal as audio, and then perform the adding and subtracting to ob-
tain the separate L and R channels. 4. The computer is able of performing
such operations as addition, subtraction, multiplication, division, square
rooting and certain logical operations as well. 5. The readings should be
the same as in the previous test. 6. The coding of instructions is done by
the operator.

II1. Put the verbs in brackets in the appropriate gerund form.

1. (Design) medical devices is truly a multidisciplinary exercise.
2. A group of scientists was studying the benefits of (replace) people with
robots in the office.
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()

. After (exam) the machine carefully he began to repair it.

I don’t remember (mention) this problem before.

. Before (touch), (probe), or (unsolder) any component, make sure the
equipment 1s unplugged and any large capacitors have been safely dis-
charged.

6. We know of this electrical engineer’s (design) a new type of digital

computer.

7. Newton succeeded in (formulate) the three laws of motion by virtue of

his experimental ability.

s

1V. Translate the sentences from Russian into English using the
appropriate form of the gerund.

1. MHorue KOHCTPYKTOPbI 3aHUMAIIUCh Pa3pabOTKOl 3TOro mprudopa.

2. IlamsTh UCTIONB3yeTCA I XpaHSHUST HH(POpMaIIHH.

3. PoOoTr moimkeH OBITH HAAEKHBIM M 00J1a1aTh CIIOCOOHOCTHIO BBIMOJI-
HSTH CBOIO paboOTy 0e3 cOOeB.

4. TecTupoBaHME BHUJICOKAPTHI MOXKET OBITH MPOU3BEICHO HECKOIbLKHUMU
crioco0amu.

5. Tlpexnae 9eMm mpemioKUTh CBOIO HCH0, OH B3BECHII BCE «3a» M «IIPO-
THBY.

Vocabulary.

1. sensor — JaTYuK, IpeoOpa3oBaTelib, yCTPOHUCTBO
CUUTHIBaAHUS

2. axis (pl. axes) — 0Ch

3. to decode — JIEKOIMPOBATH

4. to drive — yIPaBIAThH

5. to bounce off — OTCKAKHUBAaTh

6. input device — YCTPOMCTBO BBOJA JAHHBIX,
BBOJHOE YCTPOWCTBO

7. to cause — BBI3BaTh, OBITH MPUYHNHOMN

8. cursor — Kypcop

V. Warm-up

1) What input devices are used to control the cursor and select
items on the screen?

2) What other types of input devices do you know?

3) Name their peculiarities.
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VI. Reading
A. Read the text and choose the best title for it.

1. Going to the ball
2. De’ja’ Vu
3. Synthetic Mouse Guts

Text A

From a design standpoint, a mouse is a fairly simple device. A small
ball in the base rolls over the surface of a mouse pad. Two sensors in the
mouse — one for the X- Axis and the other for the Y-Axis— feel move-
ment in these axes. They then generate a signal that is sent to the PC and
decoded to drive the cursor in a vertical/horizontal direction on the
screen.

An optical mouse works pretty much the same way, except that it
doesn't need a special surface that provides the traction required to turn a
ball in the base. Instead, two beams of light are bounced off any surface
the mouse 1s moved on, with photoelectric sensors tracking X and Y-Axis
movement. The biggest problem with the mouse is that it requires a fair
amount of desk space to operate. Even if you have one of the new optical
mice, you'll still need the better part of a square foot of clear desk space to
move it in. There are lots of helpful accessories available, including wrist
supports for keyboards and special mouse pads with a support that places
your wrist in a less vulnerable position. With the growing amount of
computer use these days, that cute-sounding little input device is causing
more distress than its namesake in the form of RSI. It seems like even
mechanical mice can be somewhat harmful to your health.

Perhaps one of the best ways to cut down on wrist strain, however, is
a mouse alternative that’s been available all along—the trackball. Actu-
ally, the trackball (a small device with a ball sticking out of it that moves
a screen cursor when rolled) was in use as a cursor-control device long
before the mouse was even thought of.

With the original air-traffic-control computers and those computers
originally used in missile tracking and defense, the preferred input device
either a light pen or a trackball.

It wasn't until Doug Engelbart (a scientist at the Stanford Research
Institute in Menlo Park, California during the 1960s) turned the trackball
upside down, that the mouse was born.
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Still, trackballs never quite disappeared from the scene, they proved
much less popular with users than the mouse. For one thing, they were
somewhat clunky, with most mice offering considerably more precision
in positioning the cursor. For another, they were not quite as intuitive to
use. With a mouse, when you move your hand, the cursor moves. With a
trackball, you move the ball with your finger-tips or thumb—it’s a much
more subtle correspondence.

B. Using the information in the text, complete these statements.

1. From a design standpoint, a mouse is
2. Two sensors in the mouse feel movement in these axes.
3. An optical mouse doesn’t need a special surface that provides

4. There are lots of helpful accessories available that places
your wrist in a vulnerable position.

5. The trackball is

6. The trackball was in use

7. Trackballs proved much less

C. Read the words. Point out suffixes. Give the initial forms of
the following words. Translate them into Russian.

decoded, required, helpful, accessories, including, causing, harmful,
considerably, correspondence, fairly, axes, biggest, better, originally, less,
users.

D. Match the descriptions with the words on the right.

1. a small input device with a ball underneath that is
rolled by the user to specify the position of the

cursor or to make choices from the menu. to generate

2. units of hardware which allow the user to enter

information into the computer trackball

3. to cause, to produce mouse

4. to spring back or up again after hitting a surface input devices
5. a stationary device that works like a mouse

turned upside down. to bounce off

E. Give Russian equivalents:
mouse pad, mouse gut, vertical/horizontal direction, beams of light, ac-
cessories, wrist support, trackball.
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F. Give antonyms using prefixes “dis”, “de”, “un”, “non”.

to generate, available, to appear, to code, helpful.
Make up sentences with these words.

Translate the text for 45 minutes.

Text B

The recent resurgence in trackballs is largely the result of new prod-
ucts introduced by two giants—Microsoft and Logitech. Both of these
companies have re-engineered the trackball using optical technology and
a specially printed ball. The designs from both vendors bounce beams of
light off the ball. These beams track both fore and aft movements, as well
as side-to-side movement, to derive the actual direction that you are try-
ing to move the cursor on the screen. Resolution is very fine, in fact much
greater than most mice.

Microsoft produces a pair of optical trackballs, the $49 Trackball Op-
tical and the $79 Trackball Explorer. Both use the same optical-tracking
system and the same scroll wheel that Microsoft now offers in its Intelli-
Mouse. The largest difference is in the placement of the large ball. The
less expensive Trackball Optical is designed to put the ball under your
right thumb. The two buttons are pretty much in the same place that they
are placed on a standard mouse. In the more expensive $70 Trackball
Explorer the trackball is placed in the center of the device.

Logitech has three new models, the Cordless TrackMan FX, Cordless
TrackMan Wheel, and Marble Mouse USB. The major differences be-
tween the $79 TrackMan FX and $59 TrackMan Wheel are the placement
of the large trackball. As with the two Microsoft models, the more expen-
sive TrackMan FX places the ball in the center of the unit, where both
left- and right-handers can use it easily. The less expensive TrackMan
Wheel is designed very much like a standard mouse, with the trackball
under the thumb of a right-handed user.
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UNIT 5

[. Grammar Module: General Review of the Gerund and Participle |

I'epynauii otnuuaercst ot npudactus (Participle 1) mo crnenyronum
MpU3HAKaM:
1. HanuuuWe nepen repyHaueM Npeiora;
2. mepea TepyHIUEM MOKET HaXOAUThCA OTHOCAILIEECS K HEMY CYIIEe-
CTBUTEJIBHOE B MPUTSIKATECIHHOM MAJIEKE;
3. mepen repyHIMeM MOXET HaXOJUThCSI OTHOCSIIEECS K HEMY MECTO-
UMEHHE B IPUTSKATEIBHOM NaJEKE;
4. Hanuuue nepea repyHaueM OTPULIATEIIbHOTO MECTOMMEHHS;
. IO (PYHKIUSAM.

)]

CpaBnenue ¢ynkiuit Participle I u Gerund

UsnieHbl peyIoKeHus Participle I Gerund

1. Ionnexamee +

2. Jonomnenue (mps- +
MO€ WA TIPEIOXK-
HOE)

3. Yactp IIPOCTOTO + L
CKa3yemMoro

4. Yactb  COCTaBHOTO
IJIaroJIbHOIO  CKa- +
3yeMOro

5. Onpenenenue cym+PI cymr+of+ger

6. OOCTOSITENBCTBO With (cor03)+PI npejuior+ger

Exercises

I. Read and translate the sentences paying attention to the various uses of
the Gerund and Participle I/

1. Having proved the validity of this theory, Newton went on work-
ing on it. 2. Having investigated the behaviour of steel under heat treat-
ment, P.Anosov wrote a paper describing the hardening of steel in dense
air. 3. It was Dmitri Mendeleyev, a Russian scientist, who succeeded in
building up a workable periodic classification of all then known elements
by arranging them in a table. 4. Making experiments the investigators cor-
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related systematically the atomic weights and the properties of existing
elements. 5. Being acted upon by some external unbalanced force, a body
changes its state of rest or uniform motion. 6. On being set on a proper
orbit completely free from the Earth’s gravitation a satellite keeps on
moving forward through space. 7. While Newton was studying at Cam-
bridge his favourite work was experimenting. 8. Designing medical de-
vices is truly a multidisciplinary exercise.

II. Complete these sentences supplying the necessary prepositions and us-
ing the gerund of the verbs in brackets.
The scientists persisted ... (try) ...
Our team 1s engaged ... (develop) ...
I’m rather interested ... (make) ...
We heard ... (get) ...

They objected ... (sign) ...

We insisted ... (inform)...

Who is responsible ... (test) ...
Soon he will get used ... (go) ...
This girl is proud ... (be) ...

WX R W =

II1. Put the words in the right order to make a statement or a question:
1. one, history, the, occupations, ancient, is, engineering, of, most, in.
2. the, of, based on, branches, what, engineering, were, early?
3. a, specific, engineering, but, single, of, not, is, action, combination,

a, actions.

4. the, main, steps, are, for, problem, engineering, solving, any, what?
5. should, take, responsibility, an, engineer, for, goal, his, achieving.
6. the, getting, engineers, results, best, succeed, can, in, many?

IV. Match a line in A with a line in B to complete a sentence. Define the
functions of the gerund.

A B
1. Researchers in the Supercon- a. for viewing at tailgate parties.
ductivity Technology Center have

developed a new process b. in determining the best proc-

esses and equipment.
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2. Another two monitors are in-
stalled on motorized mounts that
allow them to be raised

3. Things can be improved

4. Learning about the IBM key-
board interface doesn’t limit you
to

5. We decided to go all the way:
bump up the RAM from 32 MB
to 96 MB, upgrade to Windows
ME, and replace the hard drive
with a 20-GB model.

6. An engineer may use his know-
how

7. A reflective switch reflects the
signal beam to a destination or
prevents it.

V. Complete the following sentences.

c. from getting there, either ab-
sorbing it or permitting it to pass
through to somewhere else.

d. using the keyboard itself.
e. for producing high-performan-

ce tape that operates at the tem-
perature of liquid nitrogen.

f. by connecting a large capacitor
across the DC output.

g. after looking at what the up-
grades would cost.

1. Avoid using hot-wire instruments, for ...

. Chemists succeeded in ...

W

Increasing the security of the communications link....
Maintaining the optical and mechanical perfection of the telescope

. By displaying the data we can receive ...
. With exchanging the information the scientist can outline ...

. Water, like other substances, expands ...

. Heat was once considered as ...

5
6
7. In replacing the charged particle in the electric field ...
8
9
1

0.  Phosphorus burns in chlorine without ...

Vocabulary

1. to upgrade —
2. to replace —

3. CPU -

4. to advance —
5. performance —

yIIy4IlaTh, MOAUPHUIIUPOBATD

3aMEHUTD

LEHTPAIbHBIA IPOLECCOP

pa3BHUBaTh, COBEPUICHCTBOBATH

paboTa, MPOU3BOAUTEIIBHOCTD, 3P(HEKTUBHOCTD
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VII. Warm-up
Which area of a PC seems to get upgraded the most often? Why?

VIII. Reading
A. Read the text to check your answer.

Text A
Video Cards

One of the biggest benefits of modular computer design is that you
can upgrade specific areas of a PC without having to replace the entire
computer.

The one area of a PC that seems to get upgraded the most often is the
video card. The reason for this is pretty simple—no other subsystem (ex-
cept, perhaps, the CPU itself) continues to advance in capabilities so rap-
idly. The major video chipset vendors, including Nvidia and ATI Tech-
nologies, seem to be bringing out a new generation of chipsets every six
to eight months. Each generation provides not only better performance
than the previous one, but improved graphics capabilities.

It wouldn't really matter much, except that game developers are quick
to take advantage of these improved capabilities. Since game players
make up a large percentage of those PC users in the market for video-
system upgrades, a new video card every six, eight, or twelve months
seems to be pretty common.

B. Decide whether these statements are true or false according to
the text.

1. The biggest benefits of modular computer design is that you can up-
grade specific areas of a PC replacing the computer.

2. Each generation of modular computer provides better performance
than the previous one.

3. A more comprehensive set of a video benchmarks is available from
a MadOnion company.

C. Highlight the word or phrase in the text that means the same
as each of the following:

1. to keep in a good condition by making repairs to it and taking care
of it.
2. to improve, to develop.
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. to introduce for sale.

to change one thing for another, often better or newer.

5. to add or replace hardware or software in order to expand the com-
puter’s power.

6. the ability of a machine to do something well.

ne

D. Give derivatives. Translate them.
To compute, to advance, to provide, to improve, to upgrade

E. Distribute the following words into nouns, adjectives and ad-
verbs, then fill in each gap with the suitable word.

Benefit(2), simple, rapidly, generation, really, developers, quick,
modular, capabilities

Noun Adjective Adverb

1. It was reported yesterday that a new device had been de-
signed.

2. spite of being it is

3. Its _ isthat it has improved :

4. This device of a new will be of great demand in a year or
two.

5. Itis hard to believe.

6. However, the branch of the industry it was designed for is develop-
ing very now.

7. That is why the hope to get from its commercial pro-
duction.

Read the text and render it.

Text B
A Small World After All

In the past years a number of popular chipset and video card vendors
have gone belly up. Diamond Multimedia was acquired by S3 (now
SONICblue) and, while still in business, is out of the video card market.
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3dfx, which once had a good share of the market with its Voodoo cards,
bought STB, and then went under itself.

Matrox Graphics is still in business, as is ATI Technologies. Both of
these are Canadian companies, with ATI having the greater share of the
market. Right now, Matrox builds its own cards using only its own chip-
sets. ATI supplies many of the video chipsets used in laptops, but until re-
cently reserved its RAGE and RADEON desktop chipsets for its own
branded products. The company has recently announced
that it will start to supply video chipsets to other vendors, hoping to eat
into some of Nvidia's popularity in the OEM market.

Nvidia doesn't actually produce video cards, only the chipsets for
them. The very latest video chipset from this vendor is its GeForce3. At
the moment, however, GeForce3 cards are hard to come by, and expen-
sive when you can find them. The GeForce3 chipset builds on the Ge-
Force2's hardware handling of transform and lighting (TAL) by providing
programmable vertex shading and pixel shading. By allowing a Software
developer to determine, from within the application, exactly how this will
take place, the GeForce3 promises to deliver outstanding performance
and even more realistic 3D graphics. In fact, Microsoft has selected the
GeForce3 chipset to provide the graphics in its upcoming XBox game
console.
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UNIT 6

Grammar Module: The Gerundial Construction

I'epynaunajbHbIH 000POT

[IpuTskaTenbHOE MECTOMMEHUE WM CYIIECTBUTEIIBHOE B MPUTSKA-
TELHOM WJIM OOIIEeM TajeKe B COUYETAHUHU C TePYyHIUEM MPEICTABIISIIOT
coOoi repyHAuaNbHBIN 000poT. ['epyHIuanbHbIE 00OPOT HA PYCCKHIA
SI3BIK TIEPEBOUTCS MIPUIATOYHBIM MPEJTIOKCHUEM:

Their being invited to take part in that project was good fortune. —
To, umo ux npuznacunu RPUHAML yyacmue 6 IMOM npoeKkme, ObLIO
OOJIBIIION yJaueH.

Exercises

I. Translate the following sentences beginning with the words mo,
umo ...
Model: Titanium having many advantages over other metals is certain. —
To, 4To TUTAH UMEET OOJIBIIINE MPEUMYIIIECTBA IO CPABHEHHIO C JIPYTUMHU
MeTaJlaMu, HECOMHEHHO.

1. Newton’s having stated his laws of motion is very important for mod-
ern science.

2. Her studying a second foreign language shows that she is interested in
getting a well-paid job in future. 3. His having made a series of ex-
periments provided us with new data. 4. Their having signed the docu-
ments was known to us. 5. Our being invited to take part in such con-
ferences is very important.

II. Define the functions of the gerund in the following sentences.
Translate the sentences.

1. By placing an ultrasonic sensor at the top of the tank and using the lig-
uid surface as a target, the user can easily determine the level in the
tank.

2. Digital temperature sensors are similar to analog temperature sensors,
but instead of outputting the data in current or voltage, it is converted
into a digital format of 1’s and 0’s.

3. Traditionally personal computers have used the physics of magnetism
as the primary means of storing programs and data for later use.
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AN D

8.

9.

Setting the modulation frequency depends largely on the application
requirements.

. The laser has succeeded in cutting holes in diamonds.
. Computers are machines capable of processing and outputting data.

Different ranges of bandwidth are necessary for different applications,
and the mistake most consumers make is matching a certain applica-
tion with a transport technology that does not best serve their particular
need.

Choosing the best wire for the job is important, but there are realistic
limits that can be achieved.

Before testing an unknown device, it is best to confirm and label lead
polarity of your meter.

10. We’ve told about some of the initial power-line network offerings,

11.

and at 2MBps they are only worth considering if wireless Ethernet
doesn’t work in your environment.

Beyond this, additional testing will be needed requiring a service
manual.

12. Various attempts at building optical computers over the next twenty

it.

38

years had, some small success, but the real advances had to wait for
optical switches and semiconductor lasers.

III. There 1s a mistake in each of these sentences. Find it and correct

. Floppy disks, hard disks, zip disks and backup tapes all work by mag-

netized small areas on the surface of the disk.

. A wire that long is begging to conduct a static charge for the purpose

to destroying S; or IC1 — possibly both at the same time.

. Ultra-short waves passing through both layers in the sky (“Heaviside

layer” and “Appletor layer”) are useful for communicating with space-
ships.

. With so many ways of transport our data and video signals from point

A to point B, potential customers are easily flummoxed over which
method to buy.

. The classic experiment floating a rare-earth magnet above a supercon-

ductor is pretty interesting.

. Keep in mind that advertising a large diagonal CRT does not necessar-

ily implying that you can fill it.

. A robot should have had automatic means for controlling the limb

from the memory.



8. The Greeks preferred build a slanting roof to a flat one because of the
rainy weather in their country.

9. The new process involved replacing cubic Zirconia with magnesium
oxide as the template material for the superconductivity film is being
studied.

10. The separation of transistors and other circuit elements is accom-
plished by introducing rectifiers, which may allow current to flow in
only one direction.

IV. Translate the following sentences from Russian into English us-
ing the appropriate form of the Gerund.

1. Takoii 3¢dexT MOXKET ObITh JHOCTUTHYT MyTE€M IMOJCOCAUHEHUS He-
CKOJIBKMX JAaTYMKOB U3MEPEHUS TEMIIepaTypsl K uenu. 2. ['pynmna uccrie-
JoBaTesie paboTaeT HajJ BRICOKOTEXHOJIOTUYHBIM ITPUOOPOM JIJIsi COCTaB-
JIEHUS TPOTHO30B O HEOJArompUsITHBIX MPUPOIHBIX ycioBusax. 3. Jloau
MOKYTAOT HOYTOYKH C MBIC/IBIO, YTO OyAYyT HCIOJIb30BaTh UX HE OIWH
roja. 4. MHorue JIrofu CTalld UCIOJIb30BaTh MHTEpHET, 4TOOBI OOIIATHCS
apyr ¢ apyrom. S. Ilpexae yeM BKIIOYUTH MPUOOP, BHUMATEIBHO IPO-
YTUTE MHCTPYKIHUIO. 6. CyliecTByeT MHOTO CIIOCOOOB MEpeaaund CUrHasa
C MOMOIIIbIO cBeTa. 7. B To Bpems, korjaa Anan XOoHT cTaj 1yMath 00 OIl-
TUYECKUX KOMITbIOTEpaX, Ja3epHbIE U MOJIYIPOBOJHUKOBBIC YMIIBI OBLIU
€Ile OTHOCUTEIHLHO HOBBIMH pa3zpadoTkamu. 8. KitoueBbIM MpenMyIIecT-
BOM HCIIOJIb30BAaHMS BOJIOKHA B TeJIE)OHUU SIBJISIETCS €rO BHICOKAsS MPO-
MyCKHas COCOOHOCTh. 9. Sl HHTEpeCy0Ch MPOBEICHUEM SKCIIEPUMEHTOB
C MOMOIIBIO JIazepHOro Jyda. 10. Jlazepsl UCHONAB3YIOTCS MPU CO3JAHUU
rojiorpamM. 11. D1t ipubOpsI HYKHO OTPEMOHTUPOBaTh. 12. To, 4TO MBI
MOJYYUJIN OTPHULIATEIBbHBIN PE3YJIbTAT, O4€Hb Oropumio Hac. 13. Crout
JIV TIPOBOJUTH €I1I€ OJIHO UCCIIEIOBaHUE?

Vocabulary
1. flatbed scanner — MJIAHIIECTHBIA CKaHEP
2. application — MPUJI0KEHUE
3. peripheral — nepudepuitHoe yCTPOMCTBO
4. array — MaTpulla, PelIeTKa, CETKA
5. to propel — IBUTATh, TIPOJIBUTATh,
PUBOAUTH B IBIKCHHE
6. stepper motor — aroBbIX JIBUTATEb
7. platen — MJIaCTUHA, TUTUTA
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8. inch — JIIONM

9. CCD - puoop ¢ 3aps10Boi cBsi3bio; [13C
V. Warm —up

What are the basic principles of flatback scanners work?

VI. Reading
A. Read the text to check your answer.

Super Duper Scanners

Along with getting ever easier to use, each new generation of flatbed
scanner gets better. Simple product design and the graphical nature of
computer applications are two variables making a scanner a "must-have"
peripheral.

All flatbed scanners work the same way, at least conceptually. A
glass platen is used to position an original document facing towards the
interior scan mechanism. This arrangement allows the scanning of a
bound original, such as a page in a bock or magazine.

During the scan process, a beam of light is bounced off the document
and reflected onto a sensing array. Depending on the construction of the
scanner, there is either a mirror or a light source and/or sensor array
mounted on the moving platform that is propelled by a stepper motor
down the glass platen. Sensor elements may be either CCDs (Charge-
Coupled Device) or CISs (Contact-Image Sensor), and the light source
can be either cold- cathode fluorescent tubes or LEDs. The combination
of a fluorescent light source and CCD sensor still provides the best color
fidelity, while LED/CMOS-based scanners use less power and can be
very thin units.

Scans are processed in the three primary colors (red, blue, and green)
for each imaged pixel. The number of imaging sensors per inch in the
scan array determines the horizontal imaging resolution, while the ability
of the stepper motor to move the scan vertically in small increments de-
termines the vertical resolution. The combination of those two factors is
the scanner's actual optical resolution. Today's scanners range from 300 x
300 to 1200 x 2400 dp1 in optical resolution. Increased resolution, helpful
for scanning small objects (like 35mm slides) and making enlargements,
uses a software technique called interpolation. This technique involves
making an educated guess about the pixels that lie between imaging sen-
sors, based on the color of the actual imaged pixels surrounding the un-
known pixel.
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Finally, in addition to the scanner’s resolution, it’s also important to
consider the unit’s color depth and interface. Color depth is a measure of
how accurately a scanner can resolve color differences. At a minimum, a
scanner will offer 24-bit color depth, which is actually 8 bits of data for
each pixel for each of the primary color (red, blue, and green). Color reso-
lution and accuracy are directly proportional.

B. Read the text again and complete this table with the most rele-
vant information.

Technical specifications of the scanner work.

Common features

1. Construction

Peculiarities

2.Sensor
elements

3. light source

C. Answer the questions.

[E—

. How many primary colors are scans processed in? What are they?
What is the determining factor for the horizontal imaging resolu-
tion?

What determines the vertical resolution?

What is interpolation?

What does interpolation involve?

What is color depth?

N

bW

D. Give Russian equivalents.

Sensing array, charge-coupled device, contact-image sensor, cold-cathode
fluorescent tubes, color fidelity, stepper motor, color depth, interface.

E. Read these words paying attention to the stress. Make up sen-
tences of your own with these words.

A position — to position A range — to range
An access — to access A measure — to measure
A face — to face An interface — to interface
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Text B
Computing with Light

a. For example, one could modulate the brightness (photons per second)
of a beam of light, which would produce an amplitude-modulated signal
(AM) for analog computing.

b. Since they are based on light-wave technology, optical computers can
process information a million or more times faster than electronic com-
puters.

c. However, because of light’s wave-like properties, photons can do
things that are impossible for typical particles — such as electrons.

d. Furthermore, multiple beams can converge on a single switching point
with any combination of one or more beams triggering the switch.

e. We can create thousands or even millions controlled laser beams by
splitting a single beam into as many beams as necessary.

A. Decide where paragraphs a to e fit in the gaps in the text.
There’s one extra paragraph which doesn’t fit anywhere.

Squeezed light, holograms, and lasers sound like things you’d find in
a science-fiction novel, but they can also be found in the labs around the
world where they are used in the “thinking” machines of tomorrow — op-
tical computers. 1 They are inherently parallel processors
and almost completely immune to interference.

Optical computers use laser beams in place of wires. Unlike wires, la-
ser beams can cross and intersect without affecting one another.
2 An electronic equivalent of such a multiple input switch
1s much more complex. Optical computers have all these advantages be-
cause of the fundamental nature of light.

Photons. Quantum theory tells us that light has the properties of both
waves and particles. When discussing its particle nature, we call the parti-
cles “photons”. 3 For example, thousands of photons can
pass through a single point simultaneously without interfering with one
another. Photons can also travel faster than electrons, which makes faster
computational speeds possible.
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As we’ll discuss later on, light can also be used to represent informa-
tion in many different ways. 4 AM signals can also be
used to transmit binary data - you just need to define a brightness thresh-
old to represent a one and another to represent a zero. Furthermore, we
can frequency-modulate (FM) light. Changing the frequency is equivalent
to changing its color. More advanced methods of light manipulation — like
“spatial modulation” and holograms — will be discussed later. All these
intriguing possibilities have been tempting scientists since the 1950’s, but
the technology to support them only began to appear during break-
through research dating back to the eighties.

B. Find the sentences where gerund is used. Translate these sen-
tences.
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UNIT 7

Grammar: The Infinitive
Reading: Automation
Grammar: Uadunutus (The Infinitive)

NHupuHUTUB sSBIsSETCS HETUYHOU (OPMOM riarojia, KOTopasi BeIpaxa-
eT JeiicTBUEe 0€3 yKa3aHUs JHUIA M YKClia U COOTBETCTBEHHO HE MOMKET
BBITIOJIHATH B MPEJIOKEHUU PYHKIIUIO CKa3yeMOro.

®opMbl HHOUHUTUBA

Active Passive
Indefinite (Simple) To write To be written
Continuous To be writing -
Perfect To have written To have been written
Perfect Continuous To have been writing -

bynyuu HenmuuHoi ¢opmoit, MHPUHUTHB coueTaeT B ceOe CBOMCTBA IJla-
rojia ¥ CyluieCTBUTEIBHOTO.
['maronpbHBIMU CBOMCTBAMHU MH(O)UHUTHUBA SBJISIFOTCS CIIETYIOLINE:

1. Kareropust OTHOCUTEIBLHOTO BPEMEHH (T.€. TI0 OTHOIICHUIO K MOMEHTY
COBEPIICHUS JEHCTBUS, BEIPAXKEHHOTO T1aroJIoOM-CKa3yeMbIM)
HenepdekTHbie ¢hopmMbl BhIpaKaloT AEWCTBUS, OJHOBPEMEHHBIC WM OY-
AyIUe TI0 OTHOIICHUIO K TJIaroly-cKa3yeMoMmy.

They are glad to participate in the research.
[lepdexTHbie (GopMBbI BbIpaXaroT ACHCTBUS, MPEAIICCTBYIOIIUE EHUCT-
BUIO, BEIPAXKCHHOMY TJIarojoM-CKa3yeMbIM.

They are glad to have participated in the research.

2. Kareropus 3anora. imeeT (hopMbl ACHCTBUTEIBHOTO M CTPAIATCIIBHOTO
3aJI0TOB.

They are to discuss the joint project on space research at the next
conference.

The joint project to be discussed at the conference is of great impor-
tance for their research.

3. meet npsiMo€ TOMOJTHEHUE.
To translate the article without a dictionary was difficult.
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4. OnpenensieTcss HApEUUEM.
We asked him to speak slowly.

CBoiicTBa CYIIECTBUTENBHOTO, KOTOPHIMU 00J1alaeT MH(OUHUTHUB, OIpe-
JEJSI0T €r0 CUHTaKCM4ecKhe (YHKIUU B MpeninoxkeHuu. VMHPUHUTHB
BBINIOJIHSAET B NPEIJIOKEHUH (PYHKIUU MOAJIEKAIIET0, YACTH COCTABHOIO
CKa3yeMOro, JOTIOJIHEHUS, ONIPEAEIICHNs, 00CTOATEIbCTBA.

OyHKIMYU UHPUHUTHBA B IPEAJIOKEHUN

I. Tlonnexariee (The Subject)
[lepeBoauTCsT MHPUHUTUBOM WIH CYIIIE-
CTBUTEIHHBIM

To link theory with practice is of great
importance. — CBsI3b TEOPHUH C MPAKTH-
KOW 4pe3BbIYAHO BAKHA.

It was quite necessary to realize the
idea. — BbUIO cOBepilIeHHO HEOOXO0aU-
MO OCYIIECTBUTH HJICIO.

II. Yacte coctaBHOro ckazyemoro. (The
part of the compound predicate). Ilepeso-
TUTCA UHPUHUTUBOM (TJIaroji-CBsi3ka Ie-
PEBOJIUTCSL CIOBAMU COCMOAmMb (3aKIIO-
4aThCs) 8 MOM YMOObl, CIOBOM 5MO, B
HACTOSIIEM BPEMEHH MOXKET HE IepeBO-
JTUTHCSL. )

1. UmMeHHast 4acTh COCTAaBHOTO UMEHHOTO
ckazyemoro (the predicative)

2. YacTp COCTaBHOTO TJarojbHOTO CKa-
3yemoro (the verbal predicate). Unudpunu-
TUB yHOTpeOseTcss Mociae MOJAaIbHOTrO
TJIarojia WM €ro DKBUBAJICHTA, WM TJa-
roJIoB, 0003HAYAIOIINX HA4yajuo, MPOJI0J-
KUTEIBHOCTh, OKOHYAHHWE NEUCTBHUSA (to
begin, to continue, to finish)

1. His duty is to register the results of
experiments. — Ero oOsg3aHHOCTh (3a-
KJII0YaeTcsd B TOM, YTOOBI) PErHCTpH-
pOBaTh Pe3yJIbTaThl IKCIIEPUMEHTOB.

2. They had to improve the device to
obtain more accurate data. — OHu ObLIH
BBIHY>KJIEHBI YCOBEPIICHCTBOBAThH MPH-
O0op, 4TOOBI TONYYUTH OOJIee TOYHBIC
JaHHBIC.

He began to conduct the experiment
last week. — OH Hayaa MPOBOJIUTH DKC-
IIEPUMEHT Ha IPOLION HEAECIIE.

III. JTomonnenue (The Object) Ilepero-
IUTCST WHQPUHUTHBOM, CYIIECTBUTEIb-
HBIM.

He tried to use this device in his work.
— OH TOIBITAICS HWCIOJIB30BaTh YCT-
POMCTBO B CBOEH padoTe.

IV. Omnpenenenne (The Attribute). M-
GbUHUTUB B (YHKIUMU oOmpeaeneHus (mo-
CJI€ ONpPEAENIIEMOr0 CYILIECTBUTEIBHOIO)
MOXET NEPEBOAUTHCS PA3IUUHBIMHU CIIO-
cobamu.

1. UHPUHUTHUBOM (CYLIECTBUTENBHBIM).

2. JInuno# ¢opmoii riiarosia B onpeaenu-
TEJIbHOM TMPUAATOYHOM MPEJIOKEHUH,

1. Attemps to build this machine were
made at the end of the last century. —
[TonpITKM TOCTPOUTH 3Ty MAIIUHY
MPEANPUHAMATIUCH B KOHIIE TTPOILIOTO
BEKa.

It 1s not the right time to discuss the
question. — Ceiiyac HE COBCEM IOJXO-
JsTIee BpeMsi 00CYKJIaTh ATOT BOIIPOC.
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CKa3yeMbIM, KOTOPOE BBIpaKAaeT JEUCT-
BHE, KOTOPOE COBEPIIUTCS, AOKHO WU
MOKET COBEPIITUTHCS.

3. JluuHo¥t ¢opmoii riarojiia B TOM XKe
BpEMEHH, YTO U TJIArOJI-CBsI3Ka TIOCIIe
cioB: the first, the second, the last u T.1.

2. The article to be discussed tomorrow
is written by our professor. — Crarsbs,
KoTopast Oyzer (10KHA) 00CyKIAThCS
3aBTpa, HalMcaHa HalMM Tpodecco-
pOM.

The project to realize was rather com-
plicated. — IIpoekT, KOTOpBIII HEOOXO-
IUMO OBLIIO OCYIIECTBHTH, OBLI JOCTa-
TOYHO CIIOKHBIM.

He is the man to be relied upon (who
can be relied upon). — OH — 4YenoBeK,
Ha KOTOPOTO MOKHO TTOJIOKHUTHCSI.

3. He was the first to apply this new
method of work. — On nepBeIM TTpUMe-
HUJI 3TOT HOBBIM METOJ1 paOOTHI.

Our question will be the first to be dis-
cussed. — Ham Bompoc Oyner oOcyx-
JaThCsI TIEPBBIM.

V. O6crostensctBo (The Adverbial
Modifier)

1. O6crositenbctBo nenu (The A.M. of
purpose). IlepeBoauTcs MHOUHUTHBOM C
COIO3aMU umooOwl, 0 Mo20 Ymodwl UIN
0€e3 COI030B.

2. O6crosrenbctBo cneactsus (The A.M.
of result). UndpunutuBy npeamecTByoT
cloBa foo, enough, mepeBOAUTCS WHOU-
HUTUBOM C COKO3aMHU umoObl, 01 MO20
ymoowvl

1. To study the properties of the sub-
stance they made a series of experi-

ments. — [ns Toro, 4ytoObl M3Yy4HTH
CBOWCTBA BEILIECTBA, OHU IPOBEIU P
DKCIIEPUMEHTOB.

It was necessary to install special
equipment to realize the idea. — bruio
HEO0OXOJMMO YCTAaHOBHUTH CIEIIUATHLHOEC
o0opynoBaHue, uTOOBI peaTn30BaTh
UJICIO.

2. He was too tired to continue the
work. — OH CHMIIKOM YycTaj, YTOOBI
npookuTh padory. The method is
not accurate enough to give reliable re-
sults. — DTOT MeTOo HEAOCTATOYHO TO-
YeH, 4TOOBI JaTh HAJC)KHBIC PE3yibTa-
THI.

I. Translate the sentences. Define the form and the function of the

Infinitive.

1. To predict the existence of an unknown phenomenon or object has
always been considered a topmost achievement for the theory.
2. Ring sections of the reactor are then welded together to form a com-

plete sphere.

3. To carry out the task they had to work for three hours.
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4. A new concept is required to explain all the observed phenomena.

5. The emitted radiation can be detected by various means such as pho-
tographic films.

6. The classical laws of mechanics and electricity fail to predict the be-
haviour of atoms.

7. To imagine modern science without optical instruments is absolutely
impossible.

8. The main advantage of this principle lies in its ability to allow one of
the major obstacles to be avoided.

9. It is impossible to solve many important economic problems without
searching for new sources of energy.

10. One line can be used to send many messages at the same time if each
message 1s sent out at a different frequency.

11. To communicate information of some sort must be transferred.

12. Scientists all over the world were quick to realize the importance of
radio and contributed much to its further development.

13. Specialists face many technical problems to be solved in the field of
communication.

14. The term “integrated circuit” is used to describe a group of electronic
elements connected together by a variety of circuit assembly tech-
niques to perform a given electronic function.

15. The aim of the machine designer is to predict accurately the perform-
ance of the machine he intends to build. To do so he must know the
theory of operation and must be able numerically to evaluate the the-
ory.

16. To have been recognized as a talented designer gave him great satis-
faction.

17. We have tested the machine to be put into operation tomorrow.

18. Linear feedback control systems have now reached such a state of
perfection that the design of a system to meet any set of performance is
a fairly simple matter.

19. To judge the intensity of sound for comparative test purposes is more
difficult although it can be conceded that skilful operators are able to
do this satisfactorily.

20. Professor Babbage was the first to conceive the idea of a computing
machine.

21. To solve the problem they decided to make use of the helium-neon
laser beam penetrating power.
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22. Experience had shown that the best way to send a weak radio signal
from and through space is to use a signaling method known as pulse-
code modulation.

23. At low frequencies the carrier wave has too slow a rise to be of any
use.

24. To strengthen the magnetic field means to increase the acceleration of
the particles.

25. They were glad to have been invited to participate in this famous sci-
entist’s research.

26. It was found that the forward resistance of diodes is too variable to
use the diode in place of a relay.

27. 1 am delighted to be discussing this important question with you now.

28. Man’s mind interprets vital data too slowly to keep track of many
modern weapons and vehicles. The electronics steps in to react, to in-
terpret, to compute, to control, and finally to take the place of man’s
senses and mind.

29. There are many variations which may be applied to compensate for
the leakage of the rectifiers and to control feedback effects.

30. To be effective such controls must extend through all processes of
manufacture from the raw material to the final deposition of the com-
ponent in the finished equipment.

II. Match up the English and Russian sentences paying attention
to the form of the Infinitive.

[ am glad to visit you. — A pan, 4To nocemaro Bac.
to have visited you — YTO BBI IOCEIIAETE MEHS
to be visited by you — MIOCETUTh Bac
to be visiting you — YTO TOCEIAl0 Bac YK€ HEKOTOpOe
BpeMs

to have been visited by you — 4To nocermiato Bac mOoCTOSSHHO
to have been visiting you — 4TO Bbl HOCETHJIM MEHS

II1. Choose the correct translation of the Russian sentence.

1. 51 noBOJIEH, YTO MPUHSI y4acTHE B a) I am glad to take part in in
00CYXJI€HNUU 3TOTO MPOEKTA. the discussion of this project.
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2. KaxeTcs, oHM 3aKaHUYMBAIOT CBOC
HCCJIEJOBaHHUE.

3. OH He II00UT, KOrga ero 0eCIOKOIT
BO BpeMs paboTHhl.

4. 51 xouy, 4TOOBI MHE TTIOMOTJIH.

5. st TOro, 4T00BI OBITH OMYOJMKOBAH-
HOM B aHTJIMMCKOM KYpPHAJI€, CTaThs
J0JDKHA OBITH TIEpEBEICHA HA aHTJTUUCKUM
A3BIK.

b) I am glad to be taking part
in the discussion of this pro-
ject

c) I am glad to have taken
part in the discussion of this
project.

a) They seem to finish their
investigation.

b) They seem to be finishing
their investigation.

c) They seem to have finished
their investigation.

a) He doesn’t like to be disur-
bed during his work.

b) He doesn’t like to disturb
people during their work.

a) I want to help you.
b) I want to be helped.

a) To be published in an Eng-
lish journal the article must
be translated into English.

b) In order to publish an arti-
cle in an English journal, it is
necessary to translate it into
English.

IV. Replace the subordinate clauses by the Infinitives.

Example:

1. The problem which will be discussed is very important. The prob-

lem to be discussed is very important.

2. The text is so short that it can be translated in an hour. The text is

short enough to be translated in an hour.

1. This is an interesting fact which you can mention in your speech.
2. I'am going to tell her about the problem which will be discussed at our

meeting.

()

. He was the only one who knew the answer.

4. There was nothing that could attract our attention.
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There is no one who could explain it better than you.

That engine was the last which was repaired.

You are so experienced, you ought to know better.

His English vocabulary is very poor, he can’t make himself under-

stood.

9. She knows English so well that she can read English writers in the
original.

10. If you want to do the work well you must be very careful.

11. If we are to get to their place in time we should take a taxi.

XN W

V. Translate the sentences into English.

1. B aT0i1 0651acTH HayKH €CTh MHOTO BOTIPOCOB, HA KOTOPBIE HEOOXOIH-
MO JaTh OTBETHI.

2. lenp Hameil pabOThl 3aKIHOYAETCA B TOM, YTOOBI MOJIYYUTh HEOOXO-

JMMbI€ JTaHHBIE.
. IIponomxkats o0cyxkaeHue Borpoca ObLJI0 HEPa3yMHO.
4. OueHs JIFOOE3HO C Ballle CTOPOHBI, YTO BBl MPUHECTU KHUTY, KOTOpas
MHE He0OXouMa.

. OH nepBbIM MPEI0KUIT MHE CBOIO TTOMOIIb.

6. OHa ye3xaeT Ha KOH(EpeHIuIo, KoTopas OyaeT mpoBoauThCcs B Mo-
CKBE.

7. Lenp 3aKiI04aeTCsl HE TOJIBKO B ONpPEEICHUN MPOOJIEMBbI, HO TAKXKE B
€€ pPEIICHUH.

8. OH J0CTaTOYHO YMEH, UTOOBI HE ClIeNIaTh TaKyHO OIIHOKY.

9. Omna He 3HaNa, KaKylo TeMy BbIOpATh IS JOKJIA/A.

10. MHe npunuioch emie pa3 BBIXOAWTh U3 JOMA, TaK Kak s 3a0bLT OT-
MPaBUTh MTUCHMO.

11. Emy He HpaBWJIOCH, YTO EMY YKa3bIBAIOT, YTO JIEJIATh.

12. BBl eIMHCTBEHHBIN YEJIOBEK, KTO MOXKET CIPABUTHLCS C TaKOW 3ada-
Yeu.

13. BblI HEe TOMHHUTE, KTO MEPBBIA COOOIINII 3Ty HOBOCTh?

14. YtoObl HaTH HEOOXOJMMBIE JAAHHBIC, UM MPHUIILIOCH MPOCMOTPETH
00JIBIIIOE KOJIMYECTBO HAYUYHBIX U3IaHUMN.

15. MbI He 3HaNM, KaK CBSI3aThCsl C HUM, YTOObI YTOUYHUTh TEMY €TI0 HUC-
CJI€JOBAHMUS.

16. OH He oXuaai, 4To EMY NPEIIOKAT ATY JTOJKHOCTD.

17. bBbL10 0YeHBb TPYJIHO YOSIUTHh UX MPUHATH HAIIM YCIOBUA.

18. 3amaua CIMIIKOM CJIOKHA, YTOOBI BO3MOXXHO OBLIO Tak JIETKO pe-
IIUTH €€.

(U]

)
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19.
20.
21.

[E—

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24.
25.
26.
27.

A ynuBunack, 9To MEHsI Y3HAJIM Yepe3 CTOIBKO JIeT.

CoxalieeM, 4TO 3aCTaBWIIM Bac TaK JIOJTO KIaTh.

YT00BI SKCIEPUMEHT OBLT YCHEIIeH, HE0OX0IUMO HUCTO0JIH30BaTh Ca-
MO€ COBpEMEHHOE 000pyI0BaHUE.

Reading. Automation

I. Read and memorize the following words.

. €normous — rpOMaIHbIN, OTPOMHBIN
. Impact — UMIyJIbC, BIUSHUE, BO3JCHCTBUE
. take for granted — cuurath (4TO-MMOO0) TOKA3aHHBIM (HE TPEOYIOITUM

J0Ka3aTelIbCTB, CaMO COOO0M pa3yMEIOITIMCS )
otherwise — nHade, HHBIM CIOCOOOM, OOpazoM
regard — paccmMaTpuBaTh, CUUTATh

. date back — marupoBarbCsi, OTHOCUTBCS K ONPEACICHHOMY BpPEMEHH,

BOCXOJIMTh K OIIPEJCICHHOM 3IIOXE
advent — npuxoJ, MOsSIBJICHUE
linkage — coenuHeHue, clieTieHUE, CBA3b, MIepeaada, MEXaHU3M Tepe-
a4y
typify — OBITH TUIIMYHBIM OPEACTABUTEIEM, CIYKUTh TUITUYHBIM MPH-
MEpOM WJIM 00pa3lioM; CHUMBOJIM3UPOBATH, OJIMIIETBOPATH

centrifugal governor — 1eHTPOOEKHBIN PETYIIATOP

cumbersome — TSKENbI, TPOMO3AKUN

extend — pacupsTh, yIJIUHATh, YBEIUUYUBATh

field winding — 06MOTKa BO30Y>KIeHHUSI

rolling — mpokaTka

paper mill — 6ymaxknas dadpuka

traction — Tsira, TITOBOE YCUJIUE

thermionic valve — mamrma ¢ TepmokaroioM

fragile — xpynkuii, ToMKuii, C1a0bIN, HETPOUHBIM

hitherto — 10 HacTosIIErO0 BpEMEHH, 10 CUX MOP

trouble-free operation — Hazie’)kHOE, 0€30TKA3HOE JICUCTBHE

obvious —SIBHBIM, OYE€BUIHBIN, SICHBIN

tedious — CKy4HBII, YTOMUTEIbHbBIN

congenial — 1) 6nu3kuii, poACTBEHHBIN 2) MOAXOASIINN, OJaronpu-
ATHBIN

inconceivable — HEMOCTHKUMBIM, HETTOHATHBIM, HEMBICITUMBIN

precision — TOYHOCTD

repeatability — moBTOpsieMOCTh, BOCIIPOM3BOJUMOCTD

assessment — OLICHKAa, MHCHUE, CYKICHUC
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28. throughput — mponyckHasi criocoOHOCTb, MPOU3BOAUTEIBHOCTD
29. justify — onpaBabIBaTh, MOJTBEPKAATH

30. premium — Harpajaa, BO3HarpaxxJcHue, Hag0aBKa

31. quantify — onpenenars KOJIUYECTBO

32. reclaim — ucnpaBisiTh, COBEPIIEHCTBOBATh, BOCCTAHABIMBATH

II. Analyze the following derivatives. Translate them and find their
roots.

Linkage, application, various, reliability, inconceivable, elimination, re-
peatability, subjective, assessment, dangerous, consideration.

III. Define if the following pairs of words are synonyms or antonyms.
Translate the words.

Enormous-tremendous; to  regard—to  consider; advantage-
disadvantage; impact-influence; contemporary-modern; available-
unavailable; to eliminate-to include; bulky-cumbersome; application-use;
to enable-to allow; difficult-easy; obvious-evident; to reduce-to increase;
tedious-dull; possible-impossible; to assist-to help; precision-inaccuracy

IV. Give the Russian equivalents of the following word combinations
and terms. Do they have any relation to the sphere of automation? What is
your opinion?

A mechanical control system; a d.c. electric motor; a steam engine;
control current; a conveyor drive; an integrated circuit; a low-cost com-
puter; production specification; feedback of information; reduced waste

V. People always try to use their knowledge for their benefit to im-
prove and facilitate living conditions. Nowadays our life can’t be imag-
ined without automation. Read the text and state why an impact of auto-
mation on modern society is so enormous.

Text A.
History of Automation.

Automation has had an enormous economic, political, and social im-
pact on modern society. Indeed, it 1s difficult to see how so much that we
take for granted today would otherwise be possible.

Although automation is commonly regarded as a contemporary devel-
opment the use of mechanical techniques to reduce or eliminate the labour
required in labour — intensive processes dates back over a long period.
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The advent of the Industrial Revolution resulted in the development of
complex mechanical linkages and mechanical control systems typified by
the centrifugal governor to regulate the speed of steam engines, however,
the relatively bulky and cumbersome nature of mechanical control sys-
tems limited their application. Electrical machinery developed in the latter
part of the 19-th century further extended applications of automation in
industry. The ability to control the speed and power of a d.c. electric mo-
tor by a relatively small control current in the field winding enabled
automatic feedback systems of various kinds to be developed for applica-
tion in rolling and paper mills, conveyor drives and traction.

The application of the thermionic valve in the 1920s and the effects of
World War II resulted in further developments although the high cost,
relatively fragile nature and the need for skilled servicing of electronic
equipment limited applications to large-scale processes where the advan-
tages were considerable. A few early applications of computers using
thermionic valves were developed in the 1950s in such areas as the steel,
chemical and electrical supply industries.

The impact of the semiconductor followed by the integrated circuit has
had an enormous effect on the growth of automation. Previously where
automation may hitherto have been possible at a high cost and relatively
low reliability, for the first time low-cost control systems capable of trou-
ble-free operation in the industrial environment are now available. The
full extent of this revolution has yet to be seen. The advent of low-cost
computers capable of adaptive control of complete processes is likely to
have a marked impact on industry in the future.

The advantages of automation are considerable. The most obvious ad-
vantage is the reduction of the labour required. The benefits of automa-
tion have resulted in bigger markets, new and better jobs together with
better working conditions. The labour released from work which may
have been tedious and repetitive has been used for more congenial and
fulfilling work.

Automation has enabled technical advances in processes possible. The
operation today of a chemical plant, power station, steel works or car fac-
tory is inconceivable without an advanced degree of automation. The
elimination of human error is another important advantage enabling
greater precision, repeatability and safety to be achieved. Subjective as-
sessment and tedious and dangerous jobs can be eliminated. Automation
may often be used to assist in labour-intensive processes to obtain im-
proved product quality and increase throughput.
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Automation may be justified on social, environmental or economic
considerations. Such factors as an improved product enabling a premium
price to be obtained, reduced waste-due to closer production specification,
ability to quantify factors which was not previously possible enabling
savings to be made, e.g., stock control and feedback of information during
processing enabling waste to be reclaimed, are some of the obvious bene-
fits of automation.

VI. Say in what connection the following phrases are used. Give their
Russian equivalents.

Labour-intensive processes; mechanical linkages; electrical machinery;
automatic feedback systems; large-scale processes; trouble-free operation;
adaptive control of complete processes; congenial and fulfilling work; an
advanced degree of automation; to obtain improved product quality and
increase throughput; the obvious benefits of automation.

VII. Arrange the sentences according to the logic of the text.

1. The benefits of automation have resulted in bigger markets, new and
better jobs together with better working conditions.

2. The impact of the semiconductor followed by the integrated circuit has
had an enormous effect on the growth of automation.

3. The use of mechanical techniques to improve labour conditions dates
back over a long period.

4. The operation today of a chemical plant, power station steel works or
car factory is inconceivable without an advanced degree of automa-
tion.

5. Electrical machinery developed in the latter part of the 19" century
further extended applications of automation in industry.

6. A few early applications of computers using thermionic valves were
developed in the 1950s.

7. The advent of the Industrial Revolution resulted in the development of
complex mechanical linkages and mechanical control systems but their
application was limited.

VIII. Agree or disagree with the following statements. Correct the
wrong statements.

1. The impact of automation on modern society is insignificant. All
modern achievements would be possible without automation.
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2. Automation refers only to the developments of recent years.

3. The first step in the application of automation in industry was taken
with the advent of the Industrial Revolution when mechanical control
systems were created.

4. Electronic equipment based on thermionic valves could have only lim-
ited applications because of serious drawbacks.

5. The semiconductor followed by the integrated circuit gave a great im-
pact to the growth of automation and this impact on industry will in-
crease in the future.

6. It is difficult to justify automation from the point of view of social, en-
vironmental and economic considerations because the advantages of
automation are not so considerable as might be expected.

IX. Divide the text into logical parts, state the key idea and suggest a title
for each part. Write an outline of the text.

X. Discuss the advantages of automation using the following scheme.

Reduced labour requirements

Reduced unit cost reduced inspection

™

Safer improved product
New product reduced waste
Increased throughput

Some advantages that can be obtained from automation.

Text B.
Linear Control Systems

I. Look through the list of the words for better understanding of the
text.

Encompass — 3aKJIr04aTh (B cede), KacaThbCs

Actuator — CWJIOBOM TIPUBOJ; BO3IACUCTBYIOIIEEC YCTPOMCTBO;
UCIIOJTHUTEJIbHBIN MEXaHU3M; JaTUUK

Motorized valve — KJIaraH ¢ MPUBOJIOM OT MOTOpa

Setting — YCTaHOBKA; PETYJINPOBAHUE, HACTPOUKA
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Operative in charge — 31. paOoTaromuii, ACHCTBYIONIUMNA IPOLECC
(3arpy»KeHHBIN B TaHHBIA MOMEHT)

Fluctuation — KoJieOaHue, HEyCTOMYUBOCTD

Set point — 3aJJaHHOE 3HAYEHUE PETYJIMPYEMON BEITUYNHBI
Reference signal — OTNIOPHBIN CUTHA

Disastrous — Oe/ICTBeHHbIN, THOEIbHBIN; KaTaCTPODUUECKUil
Back-lash — MEPTBBIN X0/, 3a30p, TIOPT

Dead space — MEpTBasl 30Ha, 30Ha HEYUYBCTBUTEIBHOCTH
Hunting — CBOOOJTHOE UCKAHUE; HEPETYIISIPHBIE KOJIeOaHUsI

(B ciensmend CUCTEME); MEPEPETYIUPOBAHUE

II. Skim through the text and answer:
1. What systems are described?
2. What types of these systems are mentioned?
3. What are the spheres of application of such systems?

Linear Control Systems

Control systems are used in all areas of industry. The process may en-
compass almost any conceivable operation ranging from operation of a
machine tool to filling bottles. The components comprising a simple con-
trol system can be categorized as controller, final actuator or servo, the
process and the sensor. The components vary depending on the process.
The process parameters are varied by the final actuator. The final actuator
may be controlled in turn by a secondary actuator, e.g., the speed of a hy-
draulic drive may be increased with a motorized valve. The control set-
ting may be varied with the controller which may be mechanical, elec-
tromechanical, hydraulic or electronic. The setting of the controller is
fixed by the operative in charge of the process.

Such a system is known as an open-loop system and is illustrated
schematically in Figure 1 (a). The sensor indicates the state of the proc-
ess. Open-loop systems are used in all areas of industry where fluctua-
tions in the process variables occur within acceptable limits or occur
slowly and can be corrected by adjusting the set point by the operator. If
now a feedback signal is obtained from the sensor this can be used to
maintain the process within set limits. The feedback path is shown in
Figure 1 (b). This now becomes a closed-loop control system and is
known as a servomechanism. The action of the controller is now to com-
pare a reference signal corresponding to the set point with the feedback
signal, the difference being the error signal E. This is normally amplified
and used to restore the process to the set point.
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In any closed-loop control system a high degree of precision in terms
of the error ratio is required. One factor that limits this is the system sta-
bility which decreases as the amplitude ratio is increased. If a system be-
comes unstable it goes out of control which may have disastrous effects.

For any control system there is a small region either side of the set
point over which no control action occurs. This may be due to mechanical
back-lash, thermal inertia, etc: if the dead space is made very small insta-
bility may occur. This is known as hunting and occurs where the control
element is in effect oscillating about the set point which can give rise to
instability and is an important consideration in the design of precision
control systems.

(a)
Controller —»| Servo or actuator [ | Process — Sensor
Summing junction signal from Sensor,
_l’_

; Controller —>| S tuator > (N

: - €rvo or actuator Process 0
reference|
signal Feedback loop

(b)

Figure 1. Basic components of a control system (a) open loop (b)
closed loop.

[II. Read the text again more carefully. Describe the structure of an
open-loop system and a closed-loop system using Figure 1. What factor
does the number of components depend on?

IV. Compare the two systems. Is there any difference between them?

What aspects are different?

V. Explain what hunting is and why it should be taken into considera-
tion in the design of precision control systems.

Text C.
Cybernetics.

I. Translate the text in writing. Indicate the radioengineering terms.

Cybernetics tends to be popularly associated with the interaction of
man and machines. One of the first conscious applications of cybernetics
was in the interaction of the human operator with anti-aircraft artillery in
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World War II. The development of automata (robots) has also been inti-
mately associated with cybernetics including machines such as the hae-
mostat which simulates the adaptive conditions of living organisms.

The term cybernetics was originally coined by Wiener from a Greek
word meaning steersman to encompass an interdisciplinary field “Cen-
tring about communication, control and statistical mechanics whether in
machine or living tissue”.

Up to now the application of control theory in terms of technical proc-
esses has been considered. Most of the examples have been well defined
closed-loop problems however many apparently open-loop systems can
be considered as closed if we take into account other self-limiting factors.
An example is the temperature control of an electric oven without a ther-
mostat. This is controlled by the heat losses which are in turn governed by
ambient conditions. The control loop is therefore completed by an exter-
nal feedback loop although it may be difficult to determine the transfer
functions of elements in the system. Alternatively, the loop may be closed
by an operator who turns off the power source when the required tem-
perature is reached and turns it back on at a lower temperature. If the
power is left on continuously the temperature eventually reaches a maxi-
mum value. The application of the principles of control theory is however
still applicable. Cybernetics is the term used to encompass the broad ap-
plication of control principles in the broadest sense.

More general examples of cybernetic systems are the interaction of
man and machine, a society or section of a society, the interaction be-
tween nations, defense strategies, economic systems and biological be-
haviour. The control and automation of processes is simply a narrow (but
important) facet of the broad field of cybernetics. Often the principal dif-
ficulty in cybernetic systems is the problem of describing the system per-
formance. Unlike the complex control systems which can be broken down
into a series of individual control loops which, if a sufficiently large com-
puter were available could be precisely analysed — a cybernetic system
may consist of numerous interrelated systems and feedback loops some of
which may not even be known to be present.

In many cases since the transfer function of the components of the sys-
tem loop may not be accurately known it is necessary to use statistical
theory, probability and other information —processing techniques. The
feedback loop in animals or humans can be provided by communication
and the techniques of communication theory may also be involved.
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UNIT 8

Grammar: The Infinitive Constructions
Reading: Robots
Grammar: HGUHUTHBHBIE 00OPOTHI

B aHrnuiickom si3plke pacmlpOCTpaHEHbI CIOXHBIE WICHBI MPEaJIoxkKe-
HUS C WH(QUHUTHUBOM, KOTOpPbIE OOBIYHO NEPEBOASATCS MNPUIATOYHBIMU
MPEIIOKEHUSIMU.

1. CnoxxHo€ AOMOJHEHHE WM OOBEKTHBIM WH(DPUHUTUBHBIA OOOpPOT
(Complex Object unu Objective Case + Infinitive), cooTBeTcTBYyIOI1IICE
AHTJIMMCKOMY JOMOJIHUTEILHOMY NPHUIATOYHOMY HPEITI0KEHUIO.

2. CnoxHoe mnojjiexaniee Wiu CyObeKTHbIM MH(OUHUTHUBHBIA 00OpPOT
(Complex Subject wnu The Nominative with Infinitive), cooTBeTCTBY!O-
1€ aHTJIMMCKOMY MOJIEKAITHOMY NPUIATOYHOMY MPEITI0KEHUIO.

3. UndunutuHbIi 000poT ¢ nipeaioroM for (For +Objective+ Infini-
tive), COOTBETCTBYIOLLUNA PA3IMYHBIM MPUAATOUYHBIM MPEI0KECHUIM.

Caoxnoe nonmosaHenue (Complex Object)

KoHcTpykiusi mipeacTaBisieT coO00M coueTaHWe CYIIECTBUTEIBHOIO B
00111eM Taie’ke UM MECTOMMEHHS B OOBEKTHOM IMajieke ¢ MHOUHUTHBOM
U SIBJISIETCSl SKBUBAJIECHTOM JIONOJHUTEIBHOTO MPUIATOYHOTO MPETIOAKE-
Hus. Ha pycckuid A3bIK KOHCTPYKIHS TEPEBOIAUTCS JTOMOJHUTEIbHBIM
MIPUIATOYHBIM MPEIIOKESHUEM, BBOAUMBIM COIO3aMHU UMo, Ymobwl, K020a,
kax. CyleCTBUTEILHOE WA MECTOMMEHHUE B CIIOKHOM JIOMOJIHEHUH CO-
OTBETCTBYIOT MOJJICKAIIEMY, a UHPUHUTUB — CKa3yeMOMY 3TOr0 Mpuja-
TOYHOTO MPEJIIOKEHUS.

KoHcTpykius ynotpeoisieTcs mocie riarojioB, BIpaxaroluXx:

1. XKenanue u noTpedbHOCTH: to want, to wish, to desire, to like, would
like.

We would like him to take part in the conference. — Ham xoTenocs Obl,
YTOOBI OH MPUHSIT Y4acTUE B KOH(EPECHIUHU.

They wanted the device to be examined carefully by experts. — Ounu
XOTEeJH, YTOOBI YyCTPOHCTBO OBIIO TIIATEIHHO 00CISAOBAHO IKCIICPTAMHU.

2. ®duznyeckoe BOCIpUATHE U OlTyllIeHue: to see, to watch, to notice,
to observe, to feel, to hear. [locne aTux ryIaroiaoB yactuiia to nepea WH-
(GUHUTHBOM B CJI0KHOM JIOMOJTHEHNH OMYCKAETC.
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I heard somebody speak in the next room. — S cnblman, Kak KTO-TO
pasroBapuBall B COCEIHEH KOMHATE.

Nobody noticed him leave the room. — Hukto He 3ameTwii, Kak OH
BBIIIIC]T U3 KOMHATEHI.

3. Ilpukazanue, moOyXaeHHe, pa3pelieHue, mpock0y: to order, to al-
low, to let, to cause=to force=to make —3acrtaBiarb. [lociie riaronos to
make (3actaByisaTh) u to let (1M03BOJISITE) UHGUHUTUB B CJIIO)KHOM JOTIOJI-
HCHUU ynorTpeodJisercsa 0e3 yacTuusbl to.

The director ordered these documents to be sent off at once. — lupex-
TOP MpHKa3all, YTOOBI 3TH JTOKYMEHTBI ObLTH OTIIPABIICHBI HEMEIJICHHO.

The teacher made the students rewrite the exercise. — [IpenonaBatens
3aCTaBUJI CTYJACHTOB MEPENUcaTh ypakKHEHUE.

4. Tlporiecc yMCTBEHHOM JEATEIBLHOCTH: MPEIOI0KEeHHEe — to expect,
to suppose, to believe, to consider; 3HaHHE, OCBEIOMJICHHOCTH, yTBEP-
xneHue- to know, to think, to state, to note, to report.

R to finish this work tomorrow.

to be finishing this work now.

We believe him . to have finished this work.

(believed) to be sent to the conference.

to have been sent to the conference as our
representative.

7\ OH 3aKOHYHMT paboTy 3aBTpa.
3aKaH4YMBaeT ceiiyac padoTy.
Mgl noJjiaraeM, 4To - 3aKOHYMII padoTy.
(mostaranu) €ro TMOIUIIOT Ha KOH(EpEeHITHTO.
MOCJIAJIA Ha 3Ty KOH(EPEHIINIO B KAYECTBE
~ HAIIIETO MPEACTABUTEIIS.

Notes: 1) Ilocne rinarona to help "HQUHUTHUB B CJIOKHOM JTOMOJTHEHUHU
MOKET YIOTPEOJISIThCS KaK ¢ YacTHUIleH to, Tak u 0e3 Hee.

Help me to do it. Help me do it.

2) Cnepgyer oOpaTuTh BHMMaHUE Ha 3HaueHue riarojioB to let, to
make, to have B couerannu co ciI0XKHBEIM JonoaHeHneM: let smb do smth
— mo3BoyHTh; make smb do smth — 3actaButh; have smb do smth — pac-
HOPSIANTHCS, YTOOBI. . .

I let them use dictionaries. — S pa3periar UM I0Jb30BaTLCS CIOBAPS-
MHU.
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I had them use dictionaries. — S pacnopsianiicsi, 4ToObl OHU MOJI30BA-
JIUCH CIIOBAPSIMH.

I made them use dictionaries. — S 3acTaBm1 X HOJbH30BATHCS CJIOBA-
pAMHU

Caoxnoe noaiesxkamee (Complex Subject)

KoHcTpyknus mpeacTaBiseT co0oil codeTaHHe CYIIECTBUTEILHOTO B
o01em Tajie’ke WM MECTOMMEHHS B MMEHUTEILHOM MajcKe ¢ MHOUHU-
THBOM, CJCAYIOIIUM 3a CKa3yeMbIM U SBJISICTCS DKBHBAJCHTOM ITOJICIKA-
mero npujaarouHoro mnpeanoxkenus. Complex Subject mepeBoautcs Ha
PYCCKHUH S3BIK JIOMOJHUTEIBHBIM TMPHUIATOYHBIM MPEITI0KECHUEM, IPH-
COCIUHSAEMBIM COIO3aMHU umo, umoosl, K020d, KaK K TIIaBHOMY O€3JTHYHO-
MYy WM HEONPEISICHHO-JIMYHOMY MPEII0KCHUIO, COOTBETCTBYIOIIEMY
rJ1arojy-CKa3yeMoMy aHTJIMHCKOTro mpemioxkenus. [Ipemmoxenus co
CJIOKHBIM TOJIJIE)KAIIUM MOKHO TEPEBOJAUTH MPOCTHIM MPEITIOKEHUEM, B
KOTOPOM HMMEETCSl BBOJIHOE IpEJIokKeHHEe (KaK TOBOPAT, KaK OXKHIAOT,
KakK COOOIIAJIOCh), COOTBETCTBYIOIIEE CKa3yeMOMY aHTJIMUCKOTO MpeIio-
KCHHSL.

CrnokHOe moijiexKaliee ynoTpeoasieTcs:

1. Ilpu ckazyeMoM B CTpaJaTeIbHOM 3aJI0T€ TJIarojoB, BEIPAKAFOIIUX:

a) 3HaHUEe, OCBEJOMJICHHOCTb, yTBepxkiaeHue: to know, to think, to
state, to report

0) mpenmonoxeHue: to expect, to suppose, to believe, to consider

¢) Bocnpusrtue: to see, to observe, to hear

Heat was thought to be a material substance. — Ilomaramm, uTo Temmo
ABJISIETCS MAaTEPUAIILHON CyOCTaHIIUEH.

Radio is known to have been invented in Russia — M3BecTHO, uTO pa-
1o O0bu10 M300pereHo B Poccun (Panuo, kak M3BeCTHO, OBLIIO M300peTe-
HO B Poccun)

2. Ilpu cxa3yeMoOM B JIEVCTBUTEIBHOM 3JI0TE€, BBIPAXKEHHOM IJ1aroJa-
MU:

to seem, to appear- kKasaTbCs, NO-BUAUMOMY, to prove, to turn out —
okazaTbcs; to happen, to chance — cinydarbces, ciydaiiHo

He proved to be a good designer. — OH okazajicsi XOpOIIUM KOHCTPYK-
TOPOM.
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The house seems to have been damaged by the earthquake — 3toT nom
OBLJI1, TO-BUAMMOMY, IMIOBPEK/IEH 3eMIICTPSICCHUEM.

3. [Ipy UMEHHOM COCTaBHOM CKa3yeMOM:

is likely — BEPOSATHO

1s sure — HECOMHEHHO

1s certain — 0€3yCII0BHO, HEIIPEMEHHO
is bound — HaBEPHO

is unlikely — MaJIOBEPOATHO, BPSI JIH.
Is apt — } BEPOSITHO

is liable —

These difficulties are likely to arise in carrying out this experiment. —
OTHU CHOKHOCTH, BEPOSITHO, BOSHUKHYT MPHU MIPOBEJACHUH IKCIIEPUMEHTA.

He is unlikely to have made such a mistake. — ManoBeposiTHO, 4TO OH
cAenall TaKyr0 OIIHOKY.

NupunutuBHbBIA 000pOT ¢ npeasorom For

KoHcTpyknus cocTOUT u3 npesgiora For, CymecTBUTEILHOTO B 00IIeM
najiexe WIM MECTOMMEHHUS B OOBEKTHOM TaJie’ke U MHPUHUTHUBA, KOTO-
pBI BBIpaXkaeT JACMCTBUE, MPOU3BOJUMOE JAHHBIM JIMIIOM WM MpeaMe-
ToM. Takoii 000pOT mpeacTaBiasgeT co0O0il JIIOOOU CIOXKHBIM YJI€H Mpe-
J0KeHus (mojJiekalee, JOMOJIHEHHUE, OMpeAeiIeHHUE, OOCTOSTEIbCTBO),
KOTOPBIA MEPEBOAUTCS MPUIATOUYHBIM MpPEaioKeHueM (MHOrAa MHPUHU-
TUBOM).

1. Ioonexcawee. 1t 1s (was, will be) important (easy, good, necessary,
impossible) for somebody to do (to be doing) something, (for something
to be done)

It i1s important for us to finish the experiment in time. — Ham BaxHo
3aKOHYUTH IKCTIEPUMEHT BOBPEMHI.

2. Jlononuenue.

Nearly a month is required for the Moon to circle the Earth. — IToutu
MecsII HeOOXO0AUM JIyHE, YTOOBI COBEPIIUTH 000OPOT BOKPYT 3€MJIH.

[ am anxious for you to succeed. — I oueHb X094y, 4TOOBI BBl TOOMIHCH
ycrexa.

3. Onpeodenenue.
It 1s not the right time for us to speak about it. — Ceituac He BpeMs HaM
00 3TOM TOBOPUT.
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4. Obcmosimenbcmao.

a) LeJH

For this phenomenon to be explained we must get some new informa-
tion. — /[ TOro, 9TOOBI OOBSCHUTD ATO SBJICHHUE, MBI JIOJKHBI TTOJTYIUTh
HEKOTOPYIO HOBYIO HH(POPMAITHIO.

b) caencTBus

The article 1s too difficult for us to translate it without a dictionary. —
CTtaThs CIMUIIIKOM CJI0’KHA, YTOOBI MBI TIEPEBEIN €€ 0e3 CIoBaps.

I. Translate the sentences. Point out Complex Object.

1. Radio allows us to communicate with the remotest corners of the
world.

2. We know the electric current to flow in metal parts.

3. The engineer wants the new devices to be tested in the laboratory.

4. The operator considered the amplifier to be powerful enough for the
given operation.

5. We expect the latest developments in this field of science to stimulate
experiments on a more professional level.

6. One can make an automatic computer carry out any calculations that
can be performed by a human operator.

7. The high electron energy in the helium discharge causes many helium
atoms to be excited.

8. The results obtained do not permit any conclusions to be drawn.

9. These properties enable the solution of equation to be carried out with
great accuracy.

10. The use of the device eliminates the mains transformer and allows
the receiver to be used on either AC or DC circuits without change.

11. This combination of electric and magnetic fields causes the electrons
emitted from the cathode to move in nearly circular paths in the region
between cathode and anode.

12. They have seen the device begin to operate.

13. We heard the scientist explain the process of amplifying signals.

14. The simplified characteristic assumes both transistors to have identi-
cal characteristics and that each transistor acts as a two terminal de-
vice.

II. Translate the sentences paying attention to Complex Subject
Give all possible ways of translating the construction.

1. The result is expected to agree with theoretical predictions.
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2. The numerical method suggested in this paper does not seem to apply
to all possible cases.

3. A variety of dark clouds and infrared objects are reported to have been
discovered and classified.

4. Electronics is sure to give the space pilots easy control for soft landing
on other planets.

5. The human voice is known to contain higher frequencies.

6. Very satisfactory communication is sure to be achieved over a tele-
phone channel with frequencies up to 4,000 Hz.

7. These values are known to be in agreement with those obtained by the
conventional methods.

8. Other abundant sources of energy awaiting development are known to
be solar radiation , the earth’s heat , and the fusion of light nuclei.

9. Further design improvements are likely to increase the device reli-
ability appreciably.

10. A length of 25,5 inches was found to give a resistance of 40 ohms.

11. The model turned out to have approximately the right density.

12. This low level amplifier has proven to be one of the most popular of
the various magnetic amplifier models.

13. Improvements in the methods of manufacturing the capacitors from
the commercially available materials have resulted in capacitors that
are expected to give continuous operation over long periods with few
failures.

14. The great speed, accuracy, and adaptability of the most modern com-
puting machines are known to have led to their application in various
fields of science and technology.

15. As new transistors and related semiconductor devices are developed
and improved, the possible fields of application for these devices in-
crease to such an extent that they may truly be said to have revolution-
ized electronics.

16. There appears to be two methods of avoiding such difficulties.

I1I. Change the following complex sentences into simple sentences
with Complex Subject.
Example: It is known that this scientist has made an important discov-
ery.
This scientist is known to have made an important discovery.

1. It is known that the sound from the telephone is transmitted over long
distances.
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It seems that they have invented a new device.

It 1s likely that the history of a telephone is known to the students.

It is believed that the new method has given good results.

It is expected that new telephone services will appear in future.

It 1s known that sound travels through the air in waves.

It is believed that the average reliability of electronic systems is about

6,000 hours per circuit failure.

8. It seems certain that the detector should possess excellent amplitude
linearity.

9. It appears that these approximations are accurate enough for most

practical design details.

N REwD

IV. Select the sentences containing Complex Subject. Translate
the selected sentences.

1. The theory is known to everybody. 2. Good answers are expected from
the students. 3. He is expected to give a good answer. 4. The 4,000 —ohm
resistors are regarded to be quite satisfactory. 5. It is likely that the re-
search will be finished soon. 6. It seems that these devices have excellent
performance. 7. Underwater television has proved to be an important as-
pect of TV. 8. The news is reported in all newspapers. 9. The news is re-
ported to be very important. 10. The discovery is likely to have been
made by a group of scientists.

V. Translate the sentences paying attention to different functions
of «for-phrases» with the infinitive.

1. It is usual for any new device to be preceded by other related devices.

2. It is seen that the noise power is nearly exponential with bias, but there
is some tendency for the noise power to deviate from exponential in
the same general way in each sample at the lower bias values.

3. Before the advent of the electronic computer it was by no means un-
common for the complete analysis of a single molecule to take two or
three years.

4. The frequency of transmission was low enough for reflection to take
place from those areas of the ionosphere illuminated by the sun.

5. It is necessary for the signal —to — noise ratio to be as optimal as possi-
ble.

6. This current will have to be of such a magnitude as to cause the mag-
netic material to experience the changes in flux level which are re-
quired for it to absorb voltage.
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7. It is necessary for the design feedback control system to be checked
experimentally.

8. The results were not satisfactory enough for a gap in the record to be
adequately filled.

9. For the current to flow in the circuit we must apply a positive charge to
the plate.

10. For the whole system to function automatically we are to use some
electronic equipment.

11. It is possible for vacuum tubes to convert part of their energy into
visible light.

VI. Put the particle «to» where necessary before the infinitives.

1. The teacher made me ... repeat it all over again. 2. You needn’t ... ask
for permission, I let you ... take my books whenever you like. 3. You
seem ... know this question very well. 4. He told me ... try ... do it once
again. 5. | felt this ... be true. 6. He was heard ... mention your name
several times. 7. They are expected ... arrive in a few days. 8. What
makes you ... think so? 9. There was nothing for him ... do but ... wait.
10. We consider the experiment ... have been made already. 11. We
heard the door ... close after him. 12. You can’t make me ... say what
you want me ... say.

VII. Use the appropriate form of the infinitives in brackets and
translate the sentences.

1. He is a talented engineer. He is supposed (to work) at a new invention.
2. She seems (to work) at her course paper since spring and says she has
still a lot (to do).

You needn’t (to mention) it again. He is unlikely ( to forget) it.

I am quite happy (to travel) all over the world during my last summer
holidays.

He is believed (to teach) by his father.

The students were glad (to invite) to this conference.

This work must (to complete) as soon as possible.

The design seems (to improve) already.

9. We have some problems (to discuss) at our meeting.

10. The students heard their professor (to deliver) his lecture in English.
11. We suppose them (to develop) this system for some time already.

12. The secret was believed (to lose).

13. We watched the temperature (to rise) gradually.

nalied
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14. She was seen (to wait) in the office.

15. Many scientists are known (to study) this theory for a long time.
16. I saw the teacher (to enter) the classroom already.

17. The failure of the experiment seems scarcely possible (to explain).

Nk

~ o

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

Reading Robots

I. Read and memorize the following words.

numerous —
attempt n. —

to coin —
steam engine —
gadget —

wrist —

. gripper —

essential —

to grasp —
. to position —

adaptive —

to forge —
foundry work —
loading —

rigid —

to possess —
tactile —
magnitude —
subsequently —
to appraise —
purposeful —
therefore —

to consider —
to exclude —
substitute n. —

MHOTOYMCIICHHBIN

MOIBITKA

CO3/laBaTh HOBBIC CJIOBA , BRIPAKECHUS
IMapOBOM JIBUTATEIIb

(HOBO€) MPHUCTIOCOOJICHUE WU YCTPOUCTBO; TEXHU-
yecKasi HOBUHKA

3aMsICThE

3aXBaT, 32)KUM; 3aXBATHOE YCTPOUCTBO; KIICIIIH
HEO0OXOIMMBI; CYIIIECTBEHHBIN, CYIIIECTBEHHO
BAKHBIN

CXBaTbhIBAaTh, 3aXBAThIBATh; 3a(C-)KHUMaTh
CTaBUTh, TIOMEIIATh, YCTAHABINUBAThL B OMpPECIICH-
HOM T0JIO)KEHUU

MIPUCIIOCOOISTOITUICS, aIalTUBHBIN

KOBaTh

JuTeiHas padboTa

norpy3Ka

KECTKUM, YCTOMYUBBIN; (PUKCUPOBAHHBIN
007a1aTh, BIAJCTh

OCSI3aTENIbHBIN

BEJIMUMHA; Pa3MEPHI

BIIOCJIC/ICTBUU, 3aTEM, IOTOM

OILICHUBATh

1[eJIeyCTPEMIICHHBIN, IIeJICHANIPABICHHBIN

0 TON MPUYUHE, TOATOMY, CIEA0BATEIBHO
paccMaTpuBaTh, ojaraTh, CYMTATh
UCKJIIOYATh

3aM€Ha

II. Analyze the following derivatives. Translate them and find their
roots.
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development, invention, appearance, basically, mechanical, move-
ment, automatically, industrial, intellectual, difference, unloading, re-
action, decision, practically, helpful, scientific, prevention, productiv-

ity.

III. Translate the words formed by conversion. Use some of them in
your own sentences.
attempt — to attempt; cause — to cause; change — to change; machine
— to machine; store — to store; approach — to approach; grip — to
grip; process — to process; load — to load; substitute — to substitute.

IV. Match up the synonyms

a) to create, device, to keep, to carry out, man-made, to grip, fast, to
define, to enable, essential, to include, complicated, to appraise, to
exclude

b) artificial, to determine, to produce, quick, to eliminate, gadget, to
grasp, to hold, to perform, vital, to evaluate, to permit, to comprise,
sophisticated

V. What is the topic of Robots associated with in your mind? Could
you put your ideas into separate words and sort them according to parts of
speech? Try to make up sentences on the subject using the words from
your lists.

V1. What do you know about robots? What are the benefits of replac-
ing people with robots? In what spheres in the modern society is the use
of robots the most efficient and perspective?

VII. Read the text. Try to understand all details.

Text A

What is a Robot

Man has always been interested in devices that work for him and make
life easier. Numerous attempts to create such devices made throughout
history resulted in the development of robots.

Almost everyone is familiar with the word "robot" in our civilized so-
ciety. It was used for the first time in the drama title "Rossum's Universal
Robots" which a Czech playwright Karel Capek produced in 1920. The
word was coined from "robota" which means to work or a serf.

A robot is thought to be a man-made machine that does the work of a
human being and looks like him. One of the attempts to build a mechani-
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cal man was made by an Englishman named Roger Bacon. But one of the
first true robots was an invention made by James Watt. He was the same
man who invented the steam engine. Watt wanted a device to control the
speed of a steam-driven machine to keep it from going too fast. He built a
device that would cut off the steam to the machine if it was going too fast.
This was a true robot because it was self-regulating.

Real progress in robot making began in the late eighteenth and nine-
teenth centuries. This was a period called the "Industrial Revolution". The
invention of new kinds of machinery caused a change in ways of making
things. After the Industrial Revolution almost everything was made by
machines. At first these machines were controlled by human beings. This
took a lot of time and effort. There was a need for better methods of con-
trol. So men began to invent robots. But it was not until electronic com-
puters gave machines a "brain" and a "memory" that true robots began to
appear.

Electronic brains give automatic devices a memory and can instruct
them what to do under varying conditions.

When scientists first learned to make electronic machines duplicate

some of the thinking processes of men, true robots became possible.
A robot is a gadget, which wholly or in part imitates man-sometimes in
appearance and sometimes in action. Basically a robot i1s a machine,
which moves, manipulates, joins or processes components in the same
way as human hand or arm. It consists of three elements: the mechanical
structure (including the artificial wrist and gripper), the power unit (hy-
draulic, pneumatic or, increasingly, electrical) and the control system
(minicomputers and microprocessors). However, the essential characteris-
tic of a robot is that it can be programmed to carry out and repeat a series
of operations. Its gripping device is moved under the control of a man
through a series of movements of grasping, positioning and orienting. It
stores the information in a computer or other mechanical storage system
and repeats these movements over and over again.

A robot is defined as a hybrid of mechanical, electrical and computing
engineering.

The automatically controlled industrial manipulators are divided into
three generations: programmed, adaptive and intellectual.

All the industrial robots in stamping, mechanical processing, forge and
foundry work as well as in loading and unloading that have been widely
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introduced belong to the first generation - the programmed robots. Char-
acteristic of the first generation robots is that their control system acts ac-
cording to a rigid often-repeated programme all the time.

The main difference between the programmed robots and adaptive ro-
bots belonging to the second generation is that the latter possess the most
elementary senses in their manipulators - tactile (sense and touch), power
(reaction to the magnitude of the work effort), locating (reaction to the
distance to the object and the speed of approaching it), and light (reaction
to the object located within a beam of light) and subsequently micro proc-
ess the information.

The third generation - intellectual robots possess far richer means for
sensing (including sight), for appraising the situation, and for processing
information with a view to adopting a decision and carrying it out using
drives and organizing the purposeful movement of the manipulator.
Therefore, the intellectual robots can be considered as the machines pos-
sessing elements of artificial intellect. However, this doesn't enable to ex-
clude a human operator in solving complicated problems demanding hu-
man experience.

The need for robots in the modern world is growing daily. Robots
serve mankind in thousands of ways. They can operate practically any-
where, perform a great variety of duties and do many things that would be
physically impossible for a man. Robots can be a substitute for man in
routine work which is often very monotonous and dull, and a worker gets
tired of such work very soon. Robots are very helpful in different indus-
tries, in scientific and research laboratories, in space exploration. The use
of robots has produced a number of economic and social advantages such
as the improvement in productivity and product quality, prevention of la-
bour accidents, the development of new industries.

VIII. Say in what connection the following phrases and word combi-
nations are used. Give their Russian equivalents.

Numerous attempts, the development of robots, to be a man-made ma-
chine, to control the speed of a steam-driven machine, a change in ways
of making things, a need for better methods of control, to duplicate some
of the thinking processes of men, the power unit, to carry out and repeat a
series of operations, three generations, a rigid often-repeated programme,
the most elementary senses, elements of artificial intellect, a substitute for
man.
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IX. Choose the proper word in the following sentences.

A robot must (imitation, imitate) the manual actions of human beings.
These devices though (differ, different) in shape are of the same type.
The power unit is a (type, typical) feature of robots.

Although robots vary (wide, widely) in shape, size and (capable, capa-
bility), they are made up of several (basic, basically) components.

A robot can be called a (programming, programmable) device.

Robots are (power, powerful) tools for increasing (productivity, pro-
duction).

. It 1s rather difficult to (classification, classify) industrial robots.
. The term "robot" is (most, mostly) associated with the manipulator.

X. Fill in each gap with a preposition. Some can be used more than

once.

W N =

Nk

*

In, from, of, to, for, according to, with, by
. Robots are best understood  terms of their capabilities.

There are numbers of characteristics essential  any robot.

Robot capabilities range  very simple motions  extremely com-
plex movements.

A hand is attached  the wrist capable  grasping a work piece.

A power unit is required __ each robot articulation.

Industrial robots differ  other automatic machines.

Industrial robots are made  the following basic elements: the ma-
nipulator, the power unit and the control system.

Robots move  four basic design variations.

Robots are used to load and unload parts  connection  other ma-
chines.

10. Robots perform operations analogous  those carried out  human

arms.

XI. Agree or disagree with the following statements. Correct the

wrong statements.

1.
2.

Man has never made attempts to create devices working for him.
The word "robot" is familiar to practically everyone in the modern so-
ciety.

. True robots became possible when electronic computers gave such

machines a "brain" and a "memory" and they could be instructed what
to do under varying conditions.
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4. The fact that robots can be programmed is of no importance.
. Robots of three generations possess the same properties, there 1s no es-
sential difference between them.
6. The use of robots in the modern world is very wide, they can perform a
great variety of jobs.
7. Robots will substitute a human being in all spheres in the future.

N

XII. Give answers to the following questions.

—

. Why did man invent robots?

What famous scientists and inventors made the contribution to the de-
velopment of robots?

What is the origin of the word "robot"?

When did true robots become possible?

What is the structure of a robot and its essential characteristic?

How is it possible to define a robot?

What features do robots of three generations posses? What distin-
guishes robots belonging to different generations?

8. In what spheres can robots be used most effectively? What advantages
has the use of robots resulted in?

N

NowvkEWw

XIII. Divide the text into logical parts, define the key idea and sug-
gest a title for each part. Write an outline of the text.

XIV. Read the following paragraph. Every seventh word is missing.
Fill in each blank with the proper word.

ideas, of, in, human, jobs, design, tractors, a, like, robots, used

When robots are widely used in the home, they will probably be used
to do cleaning, table-laying, scrubbing and washing-up, but it is consid-
ered unlikely that they will be used to do the cooking-at least, not in the
near future.

In factories mobile robots are already ... to carry out a large number
... the distribution and assembly tasks while ... beings carry out research
and produce ... for new products. Amongst the numerous ... on the farm,
robots will drive ... , keeping their eyes on the ground ... front to guide the
tractor along ... straight line.

The majority of the ... used at present do not look ... human beings at
all because their ... is chiefly functional.
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Text B
Robots in Space.

I. Look through the list of the words and word combinations facilitat-
ing understanding of the text.

to roam —
sci-f1 —
facility —

rover —
core —

alien —

to withstand —
relevant —

to 1nsure —
remote sensing —
behaviour —

intelligent behaviour —
data visualization —
to drill —

carbonate —

carbon dioxide —
obstacle —

to accomplish —
uneven terrain —
outpost —
fascinating —
premise —

dexterity —
dexterous —
anthropomorphic —
state-of-the-art —

avionics —

data acquisition —
to venture —

CTpPaHCTBOBATh, OPOJUTH

science fiction — HayuHas gaHTacTHUKa
3. HAY4YHO-MCCJIEIOBATEIIbCKOE YUPEKICHUE,
OpraHu3alus

CaMOXOHBIH armapart (OyKB. CKUTael, Opojsira)
A1p0, CEpALEBUHA

gy KbId, 4y KECTPAHHBIN, 3. BHE3EMHOU
BBIJICP’KUBATH, IPOTUBOCTOATH
OTHOCSIIAMNCS K AETY

obecrnieunBaTh, rapaHTUPOBATH
JTACTAHIIMOHHOE 30HIUPOBAHUE
MOBEJICHUE, PEKUM PabOTHI, COCTOSIHUE,
CBOMCTBA

pa3syMHOE IIOBEACHUE

oTOOpa)KeHUE JaHHBIX

CBEpJIUTH, OYpUTH

KapOoHaT

YIJIEKUCIIBIN Ta3

MPENSATCTBUE, TOMEXA

BBITOJIHATH, JOBOJAUTH 10 KOHIIA
HEpPOBHAas1, IEPECEUECHHAS! MECTHOCTD
ABAHIIOCT, OTAAICHHOE ITOCEIICHHE
BOCXUTUTEIIbHBIN, IIJIEHUTEIIbHBIN
MIPEANOCHUIKA

JIOBKOCTb, YMEHHE, CIIOCOOHOCTH
JIOBKUM, CIIOCOOHBIN, YMEIbIi
aHTponoMOpPhHUUECKUN

pealIbHbIN, TOCTUTHY THIM, JOCTUTHY ThIN
YPOBEHb Pa3BUTHS

aBHAITMOHHOE (pajivo) 3JEKTPOHHOE 000pYyI0-
BAaHUE

MOJYYEHHUE U HAKOIUICHUE JTAHHBIX
PUCKOBATh, PEIIUTHCS, OCMEIIUTHCS
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NASA — National Aeronautics and Space Administration — Hannonasnb-
HOE yIpaBJeHHE 10 adPOHABTUKE W HCCIICAOBAHUIO KOCMHYECKOTO MPO-
CTpaHCTBA.
II. Before reading the text try to predict what problems will be dis-
cussed 1in it choosing the statements from suggested below:
e Russia’s achievements in the development of robotic systems
e the USA’s achievements in this field
e the developed robotic systems for space exploration and their mis-
sions.

Read the text to check if your predictions were correct.
Robots in Space.

Robots roaming the surface of Mars? Sounds like something out of
sci-fi novel, doesn’t it? It’s really happening. Only NASA is using the ro-
bots for research projects — not for Star Wars adventures. Jet Propulsion
Laboratory (JPL), a research and development facility run by the Califor-
nia Institute of Technology for NASA focuses on robotic space explora-
tion.

Their specialties are robotic spacecraft and rovers, smart machines
that are sent out into the solar system to act as workhorses and field ge-
ologists. The main mission of these robots is to collect surface, core and
water samples from other planets — primarily Mars — for scientists to
study back on Earth. From this data, researchers can determine a planet’s
physical history and evaluate existing conditions — key elements in the
search for alien life.

Probably the most memorable rover was the SoJourner, which ex-
plored the surface of Mars in 1997. Presently, NASA and JPL are testing
more sophisticated rovers and prototypes that demonstrate a higher degree
of mobility, and can withstand the challenges of high-risk space explora-
tion.

FIDO

FIDO, of Field Integrated Design and Operations, represents
NASA’s latest and greatest in robotic technology. The FIDO rover is be-
ing used to conduct research relevant to current and future robotic mis-
sions on Mars. Its job is to simulate field trials and mission operations on
Earth so scientists can study its functionality and insure its success once
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in space. This includes navigation, data collection, remote sensing, intel-
ligent behaviours, data visualization and instrument placement.

Weighing 150 pounds, the rover has a mini-corer to drill and collect
surface samples, as well as a microscopic camera to take photos of the
drilling. Ultimately, the scientists hope to find carbonate materials, in-
dicative of a carbon dioxide atmosphere. This would also suggest the pos-
sibility of life on Mars.

FIDO’s advanced technology enables it to navigate over long dis-
tances on its own, avoiding natural obstacles without communication
from a controller. It also uses a robot arm to manipulate instruments.

Although the current focus is the exploration of Mars, scientists look
forward to expanding their space investigation to include Venus, Jupiter’s
moon Europa, and Saturn’s largest moon Titan.

Robotic Construction Crew

Can you imagine a team of robots cooperating and skillfully coordi-
nating a construction project? NASA researchers have developed a Robot
Work Crew that can organize their individual sensory and control behav-
iors to accomplish a given task. These robots can maneuver over uneven
terrain, avoid obstacles, transport payloads, manipulate equipment, and
solve problems.

Their individual systems are programmed with both simple and com-
plex behaviors that are made to respond appropriately in a group situation
— their autonomous intelligence is distributed across the robot team. These
robots are also equipped with a decision-making process, a shared net-
work of sensing and control, and reactive behaviors. This is all made pos-
sible by the innovative software called Control Architecture for Multi-
robot Planetary Outposts, which serves as a common controlling brain for
the robot crew. In one particular experiment conducted by JPL, two such
rovers approached an 8-foot long container and gripped it, then carried
across a distance in excess of 50 meters.

This fascinating multi-robot cooperating technology, though still in
the experimental stage, could conceivably build outposts, deploy power
stations, and set up camp on Mars — all without human presence.

Robonauts

Now NASA has designed the Robonaut — a humanoid robot created
by the Robot Systems Technology Branch at the Johnson Space Center.
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The premise for the Robonaut is the development of a robotic system that
can perform highly dexterous tasks — the humanoid robot is configured
with two arms, two five-fingered hands, a head and a torso. The advanced
technology brings together anthropomorphic robotic systems, multiple
use tool handling, modular robotic systems components, and telepresence
control systems.

This state-of-the-art design combines dual-arm operations with acute
telepresence control by a human operator. With over 150 sensors per arm,
the control system for the Robonaut includes an onboard real time CPU
with miniature data acquisition and power management in a small, envi-
ronmentally hardened body. The sophisticated design includes embedded
avionics elements in the arm structure and a biologically — inspired neuro-
logical system.

NASA aimed to build a robot that could aid in space exploration and
work in conjunction with humans and also venture into areas that are too
dangerous for people. Scientists are striving to create the humanoid robot
with dexterity that surpasses the suited human astronaut. The ability for
the Robonaut to use its arms and hands to accomplish tasks is vital to its
use, as it is expected to aid in assembly missions for the International
Space Station and work directly with a wide range of interfaces with spe-
cial tooling.

III. Discuss NASA’s research projects on space exploration and the
robotic systems developed for this purpose.

IV. Speak on the peculiarities of the robotic systems mentioned in
the text. What are the most prominent and fascinating features of these
robots? What made it possible to achieve such a high level of develop-
ment?

V. Try to predict future development of robotic systems. What
trends in this field are the most promising? What purposes will it be pos-
sible to use robots for?

VI. Compress and transform the text into a ten-sentences-long ab-
stract.

VII. Comment on the present day situation in the field of robotic
technology in the USA and Russia. Try to find some information about
Russia’s achievements in this field.
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Text C

[.  Skim through the text. Try to guess the meaning of unknown
words from the context. Be ready to speak in detail on the device de-
scribed in the text.

A silicon microrobot just half the width of a human hair has begun to
move around in a Los Angeles lab, using legs powered by the pulsing of
living heart muscle. It is the first time muscle tissue has been used to pro-
pel a micromachine.

This development could lead to muscle-based nerve stimulators that
would allow paralyzed people to breathe without the help of a ventilator.
And NASA which is funding the research hopes swarms of crawling
“musclebots” could one day help maintain spacecraft by seeking and re-
pairing micrometeorite punctures on spacecraft.

The device is an arch of silicon 50 micrometers wide. A cord of heart
muscle fibres is attached to the underside of the arch. It is the contraction
and relaxation of this tissue that makes the arch bend and stretch to pro-
duce the bot’s crawling motion. And the muscle is fuelled by a simple
glucose nutrient in a Petri dish.

The prospect of using living muscle to power microelectromechani-
cal systems (MEMYS) is an attractive alternative to micromotors. While
motors need electricity, muscles can draw their energy from glucose —
perhaps deposited on the surface where the robot will be working. The re-
search team’s breakthrough is to have developed an automated way of an-
choring muscle tissue to a substance like silicon. The team carved an
arch-shaped skeleton from a wafer of silicon using automated microchip
manufacturing equipment and coated it with an etchable polymer.

Then they etched away the coating on the underside of the arch and
deposited a gold film there. This acts as an adherent for the muscle cells.
To grow the muscle the skeleton was placed in a Petri dish containing
cardiac muscle cells in a glucose culture medium. Over three days the
muscle cells grew into muscle fibres that attached themselves to the gold
underside, forming a cable of cardiac muscle running the length of the
arch. During this process the arch was held in place by a restraining beam.
When this was removed the musclebot immediately started crawling at
speeds up to 40 micrometers per second.
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However, the research team stresses that possible applications of the
microbots are several decades away since some significant issues still re-
main unsolved.

II.  Practise “question — answer” type of reproduction of the main
ideas of the text.

III. Suggest a suitable title for the text.

IV. Evaluate the importance of the use of robots in the field of
medicine.

V. Write an essay on the problem “Robots and their influence on
our life today and in future”.

78



UNIT 9

Grammar review: The Infinitive
Reading: Microelectronics
Grammar review: The Infinitive and Infinitive Constructions.

I. Use the appropriate form of the infinitive and translate the sen-

tences.

)NV, N SN S B \O)

9.

A. Simple, Continuous, Perfect.

. He seemed (to think) about something and did not hear me (to enter)

the room.

. They make such a noise, they must (to argue) about something.

. I was given a free choice whether (to cooperate) or not.

. Our friends are unlikely (to return), they are (to return) only tomorrow.
. We are lucky (to pass) all the exams successfully.

. I am sorry (to disturb) you, but the matter is urgent.

. It was so kind of you (to invite) us to the reception. We are happy (to

have) such an honour.

. She was sorry (not to warn) her friend she would not be able (to keep)

the date.
The man pretended (to read) a newspaper and not (to notice) us.

10. The possibility that he could (to mistake) never occurred to him.

AN L LN

B. Active or Passive.

. I’d like (to help) you but I do not know what I can (to do) unless I am

told the truth.

. This device must (to handle) with care.

. He did not like (to bother) when he was working.

. This chance is not (to miss).

. He was the only one (to invite) to take part in the conference.

. There are a lot of people at the institute: the teachers have come (to ex-

amine) students and students (to examine).

. He was very punctual hating both (to wait for) somebody and (to wait

for) by somebody.

. In the laboratory the students will be given substances (to analyse) and

chemicals (to analyse) them.

. He likes (to ask) all kinds of questions but he does not like (to ask)

questions.
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10. It was so kind of them (to prepare) everything before our arrival.
11 .His intention was (to elect) for the second term.

I1. Use the particle "to" before the infinitives where necessary.

1. You have ... work hard at your English ... be able ... speak it.

2. You need not... speak so loudly, I can ... hear you very well.

3. If you fail, why not... take a chance again, you may ... be luckier next
time ... become a winner.

4. 1 wonder what made him ... take such a decision.

5. The teacher’s argument caused me ... change the subject of my course
paper.

6. It was too far ... walk, but he was impossible ... persuade ... take a taxi.

7.This book should help you ... understand the lecture.

8. I have not heard anyone ... call me.

9. She appears ... make progress in languages.

10. Julie made the insurance company ... pay for the repairs.

11. Philip got his friends ... take notes of the lecture for him.

12. It is wonderful what you can get computers ... do.

13. We are going ... have our car fixed before we go to Toronto.

14. He felt someone ... walk behind him and was uncomfortable.

15. I have never heard her ... speak English.

16. Do not let that... bother you.

17. They are unlikely ... agree to our proposal, they do not seem to.

18. Education is changing very rapidly today. In the past teachers used to
make children ... sit still for hours. They made them ... memorize eve-
rything. Today many teachers wonder if it is possible to make children
... learn at all. They say you should let children ... learn and ... discover
things for themselves.

III. Compare the sentences and translate them.

1. We saw him enter. He was seen to enter.

2. We know him to work 10 hours a day. He is known to work 10 hours a
day.

3. The director believed the staff to know about the meeting. They were
believed to know about the meeting.

4. Nobody expected the picture to be exhibited. The picture was not ex-
pected to be exhibited.

5. We supposed him to be a first-year student. He was supposed to be a
first-year student.
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6. The newspapers report the exhibition to be opened next week. The ex-
hibition is reported to be opened next week.

7. They believed the problem to have been solved at last. The problem
was believed to have been solved at last.

IV. Paraphrase the sentences.
a) using Complex Subject

Model: We suppose the film is interesting.

The film is supposed to be interesting.

I doubt if they will come on time. They are unlikely to come on
time.

1. T am afraid I have lost the keys.

2. The newspaper reports said that the visit of the President was post-
poned.

3. They can not know the truth.

4. We expect they will come to an agreement.

5. It seemed that the father and the son were almost exactly alike.

6. They apparently were not interested in the particulars.

7. They say the article has aroused quite a scandal.

8. It so happened that we wasted a lot of time there.

9. It appeared he had been long out of practice.

10. It so happened that the news of the accident had spread.

b) using Complex Subject instead of Complex Object

Model: Everybody expected him to say something.
He was expected to say something.

1. The teacher made me write the test again.

2. His father expected him to become a businessman.

3. The unexpected circumstances caused her to change her plans.

4. We heard them constantly talk about the difficulties of studies at the
university.

5. She made him apologize to her.

6. I believe everybody to have made the same mistake.

7. My parents expected me to follow in their steps in career.

8. We considered the idea to be reasonable.

9. They expected her to pick up some English during the trip.

10. He supposes the work to be done today.
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V. Translate the sentences using Complex Object.
1. EMy xoTenoch Obl, 4TOOBI: a) OHA Jajia o0ellaHue NPUeXaTh;
b) MBI P 3TOT BOIPOC BMECTE C HUMU;
C) BBl OOBSICHWJIU, KaK IMOJB30BaThCS ITUM
YCTPOUCTBOM;
d) MBI JOTOBOPWIIMCH O BCTPEUE;
2. 4 He Xouy, YTOOBHL: a) BBl TOBOPHJIM € HETIPAB/LY;
b) OHHM pemmIn 3TOT BOIIPOC 0€3 MEHS;
C) BBI JIETEJIU Ty/1a CAMOJIETOM;
d) BbI 320bLIM CBOM OOCIIAHUS;
3. M&I1 xpanu, 4To: a) Bbl CKa)XKET€ YTO-HUOYAb 1O ITOMY
BOIIPOCY;
b) OHa OOBSCHUT HaM, IOYEMY OHA HE
PUIILIA;
C) BBI cieiaeTe BCE, YTOOBI 3aKOHUUTH
paboTy BOBpeMS;
d) Halr KOHIIEPT MMOHPABUTCS UM;

VI. Translate the sentences. Define the function of the infinitive
or the type of the infinitive construction.

1. The model to be tested was submitted to a special commission.

2. Engineers study mathematics to be able to make complicated computa-
tions and to acquire practical skills in making drafts.

3. Research work to follow experimenting should be carefully done.

4. The machine to be assembled will be more effective than that of a re-
cent design.

5. To harden the metal it is necessary to subject it to intense heat.

6. We believe Pythagoras to have been the founder of a school to train
students in mathematical thinking.

7. We study the elements to be able to make use of their properties.

8. Science has shown the electron to be a peculiar combination of mass
and electrical charge.

9. Having thoroughly studied the contemporary theories of electricity
A.S. Popov was one of the first to use practically the results obtained by
H. Herts.

10. There are prospects for lasers to be used in long distance communica-
tion and for transmission of energy to space stations.

11. Achievements in radioengineering are believed to have laid the foun-
dation for further progress in the field of long-distance communication.
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12. Tt 1s difficult to name all the branches of science and technology
which are based on electronics.

13. A laser is a device that stimulates the electrons of a light-producing
material to vibrate simultaneously giving off a light with tremendous en-
ergy.

14. The circuit can be broken to interrupt the flow of electricity.

15. A system of Earth satellites appears to have solved the problem of
transmitting the central TV program to any part of the world.

16. Solar and atomic batteries are used to supply power to transmitters in
spacecrafts because of their long life.

17. The application of integrated circuits allowed engineers to reduce the
dimensions of electronic devices and increase their reliability.

18. Since any calculation which is to be performed with the aid of a digi-
tal machine must be broken down into sequence of elementary steps, it
follows that any problem that can be broken down in this way can be
solved by the machine.

19. Many infrared detectors must be cooled to low temperatures to show
useful sensitivity.

20. To maintain a constant temperature in a container is an important
technical problem.

21. The magnetic fields of galaxies are believed to play an important role
in the universe, despite the fact that they are estimated to be a hundred
thousand times weaker than the magnetic field on earth.

22. Every few years powerful new techniques are known to be developed
which are able to replace the older ones.

23. This experiment is beautiful and enables one to determine the orbits of
cosmic-ray particles assuming a dipole field for the earth.

24. As the voltage applied between the electrodes in an ionization cham-
ber is comparatively low, each quantum of X-rays absorbed produces
only a small burst of current, too small to be recorded individually by any
normal method.

25. Several requirements are to be met to make such a device operate ef-
ficiently.

26. Having small size and other useful properties transistors make it pos-
sible to produce devices which cannot be made with vacuum tubes.

27. The maser can also be used to measure more precisely the effects of
gravity and velocity on time which was predicted by Einstein.

28. High noise level with this circuit makes it difficult to distinguish use-
ful signals.
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29. With this arrangement it is possible to adjust the electrical length of
the elements to give the optimum gain.

30. An analytical solution in algebraic form often allows information to
be obtained relatively easily.

31. A computing machine is able to take in and store information because
within the machine there is equipment, which can be positioned to ex-
press that information.

32. The field of active networks has undergone change with the appear-
ance of new kinds of problems to solve and new kinds of structures to
employ.

33. For the results to be reliable you must have them tested again and
again.

34. The automatic return of samples from the Moon seems to provide the
only possible way for obtaining soil and rocks from unvisited — and per-
haps unvisitable- regions such as the far side of the Moon.

35. The function of the control unit is to take the operating instructions
one by one in the appropriate order and to ensure that they are correctly
carried out.

VII. Translate the sentences into English.

1. MB&I 3Haem, 4TO paguo UrpaeT OTPOMHYIO POJIb B )KU3HU YEJIOBEKA.

2. MoOXHO cKa3aTp, 4TO PaarO MIAPOKO UCIIOIB3YETCS KaK Jydllee Cpel-
CTBO JJIsI KOCMUYECKOU CBSI3H.

3. Paauno mo3BoJisIET HaM OCYILECTBIIATH CBSA3b C CAMBIMU OTAAIEHHBIMU
4acTsIMU MHpA.

4. llpeanonararoT, 4TO 3KCIEPUMEHT, KOTOPbI HEOOXOAUMO IMPOBECTH,
JACT JIyYLIUE PE3yJIbTaThl.

5. BbUIO cO34aHO HOBOE YCTPOWMCTBO JJIsI TOTO, YTOOBI W MepeaaBaTh U
OPUHUMATh COOOILEHUS ¢ 00JIee BEICOKOM CKOPOCTBIO.

6. HeBO3MOKHO pelINTh MHOTHE COBPEMEHHBIE CIIOKHBIE TEXHUYECKUE
3a7a4u 0€3 MOMOIIHU KOMITbIOTEPOB.

7. CTyHaeHTbl, IO-BUAUMOMY, OOCYXKIAI0T 3Ty IPOOJIEMY YKE Hac.

8. T0 3acTaBUT T€Os MOyMaTh, KaK UCIPABUTH OLIHUOKY.

9. MBpI o)kuaany, 4To Aejerauns IpUeaeT B KOHIE HEJCIH.

10. TlepBokypCcHHMKaM Ba)KHO MOHMUMATh 3TY OCHOBHYIO MPOOJIEMY.

11. OHn pacnopsiauiicsi, 4TOObl OHU YCOBEPIICHCTBOBAIN KOHCTPYKIIHIO.
12. Marepuan, KOTOpPbII HEOOXOAMMO HMCIOJIb30BaTh, ObLI TIATEIbHO
UCCIICIOBAH.

13. T'oBOpAT, 4TO OHA YK€ 3aKOHYMJIA UHCTUTYT.
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14. Mbl 0kuIa€M, UTO OH BBICTYNHT C JOKJIAJ0M Ha KOH(EPEHITUHU.

15. Hama 3amada — pa3BUBaTh TEXHOJOTMYECKHE MPOIECCHl O€3 HEMo-
CPEACTBEHHOTO YYACTHsI YEJIOBEKA.

16. HeynosneTBopuTenbHas paboTa yCTpOMCTBA 3acTaBUJIa UCCIIEIO0BA-
TeJsl PeKOHCTPYUPOBATH €TO0.

17. OnHu He 0XKUIATH, YTO MBI 3aKOHYUM PabOTy 0€3 UX TTOMOIIIH.

18. OO6opyaoBaHue, HEOOXOAUMOE ISl IPOBEJACHUS JIA0OPATOPHBIX JKC-
MEPUMEHTOB, ObLIO OYE€HB CJIIOKHBIM U JJOPOTHUM.

19. ymanu, yTo oH BCE €€ paboTaeT HaJ CBOEH CTaThEN.

20. Ownu He 3HaJIU, YTO pe3yJIbTaThl HEOOXOIUMO ObLIIO 00paboTaTh TaK
CPOYHO.

21. Tonoc denoBeka, Kak U3BECTHO, COJIEPKUT O0JIee BHICOKUE YaCTOTHI.
22. OmnepaTop cUUTaj, YTO YCHIUTENb JOCTATOYHO MOIIHBIA JI TaHHOMN
OTepalyHu.

23. DneKTpOHHasi TEXHOJOTHs Clejiala BO3MOXKHBIM CO3JaHHUE aBTOMA-
TUYECKUX CUCTEM CBSI3H.

24. MpI 3HaeM, 4YTO OHU 3aBEPIIUIN CBOE UCCIEIOBAHUE.

25. HoBble cpeacTBa CBsI3U, BEPOSATHO, OSBATCS B Oy IyIIEM.

26. MHoro npo6ieM MPHUILIOCh MPEOI0IETh, MIPEKIE YeEM CUCTEMA, OT-
BeUaroIias HEOOXOIUMBIM XapaKTePUCTHKaM, MOTJIa ObITh BBEJCHA B
AKCIUTyaTalHIo.

27. OTKpbITHE, KaK U3BECTHO, BHI3BAJIO CEHCAIIHIO.

28. BbI 1omKkHBI cenaTh BCE OT Bac 3aBUCSINEE, YTOOBI KOPEHHBIM 00-
pa3oM yCOBEPUIEHCTBOBATh YCTPOUCTBO.

29. Jlazepsl, 0€3yCIIOBHO, BBIMOJIHSIIOT HEKOTOPHIEC OIEpalu Jydlle U
SKOHOMUYHEE, YEM JIPYTHE YCTPOUCTBA.

30. Ceroansi, Kak U3BECTHO, MOJYIIPOBOJIHUKHU IIIUPOKO UCIIOIb3YIOTCS B
TEJICBU3UOHHBIX U PAIMOTIPUEMHUKAX U B KOMITBIOTEPAX.

Reading Microelectronics.

1. Read and memorize the following words:

l. impurity —  mpumech

2. diffusion —  pacceuBanue; quddy3us, TpOHUKAHUE;

3. oxide layer — OKCHAHBIN CJIOM;

4. etching — rpaBUpPOBAHUE (TPABICHUEM ); TPABIICHUE;

5. expose — BBICTABJISATh, ITOJIBEPraTh JACHCTBUIO YETO-TH00;
6. mask — Macka; (poro)uiadioH;

7. deposit — OCaXXJIaTh, HAHOCHTB;
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8. interconnection — (BHEIIHEE) MEKCOCIUHCHUE;

9. encapsulate — 3aKJII04aTh B KOPIYC, B KalCyly; KOPIyCUPOBATH;
10. substrate — MOJJ10KKa, OCHOBAHUE;

11. evaporate — HCTIapsITh; BbINAPUBATh, HANIBLIATH;

12. sputter — pazOpBI3rUBaTh, PACIIBUIATS;

13. silk-screen printing — menkorpadus, menkorpadaperHas nevyaTh;
14. ym — micrometer — MUKpPOMETP.

Il. Analyze the following derivatives. Translate them and find their
roots.

Inseparable, diffusion, photographically, interconnection, encapsulation,
thickness, dimensional, additional, combination.

II1. Match up the synonyms.
a) size, to indicate, precisely, to define, to produce, insulator, to connect,
pattern, reason;
b) to manufacture, cause, to join, dimension, to determine, sample, accu-
rately, dielectric, to point out.

1V. Give the Russian equivalents of the following terms and word
combinations. Can they be referred to the field of microelectronics?

An integrated circuit, film techniques, a hybrid circuit, semiconductor
material, an aluminium film, a passive component, an active component,
a microminiature encapsulation, an unencapsulated chip.

V. Choose the term from the list for the corresponding definitions
given below.

Electronics, microelectronics, circuit, micro-circuit, integrated circuit, re-
liability, micro-assembly.

1. A conductor or system of conductors through which an electric current
is intended to flow.

2. The branch of science and technology, which deals with the study of
the phenomena of conduction of electricity in a vacuum, in a gas, and in
semiconductors and with the utilization of devices based on these phe-
nomena.

3. A microelectronic device having a high component density, which is
considered as a single unit.
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4. The concept of the construction and use of highly miniaturized elec-
tronic circuits.

5. A micro-circuit, in which the various components and/or integrated
micro-circuits are constructed separately and can be tested before being
assembled and packaged.

6. The ability of an item to perform a required function under stated con-
ditions for a stated period of time.

7. A micro-circuit, in which a number of circuit elements are inseparably
associated and electrically interconnected such that for the purposes of
specification and testing, commerce and maintenance, it is considered in-
divisible.

VI. Read the text. Try to understand all details.

Text A
Techniques for microelectronics.

The term microelectronics is a general one indicating the small size of
electronic devices. Today two techniques are classified as microelectron-
ics: the integrated circuit and the film techniques. Sometimes the two
techniques are combined to form hybrid circuits.

A monolithic integrated circuit is an inseparable assembly of circuit
elements formed in a small piece of semiconductor material. The material
used at the present time is silicon, and the piece of silicon in which the
elements are formed is called a chip. Circuit elements are formed by im-
purity regions made by a sequence of diffusions. The diffusion regions
are precisely defined by windows in a thermally-grown oxide layer over
the surface of the silicon. These windows are produced by etching after
the surface has been photographically exposed through a mask. This
combination of photographic and etching techniques provides the preci-
sion required to form circuit elements of such small size. Completed ele-
ments are connected by an aluminium film deposited over the surface of
the silicon and etched into the required interconnection pattern. The com-
pleted structure is then encapsulated. Such a device not only has a small
size, but also a high reliability and, because of the mass — production
techniques that can be used in the manufacturing process, a low unit cost.

The monolithic integrated circuit is the most widely used microelec-
tronic device at the present time.
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In the film technique for microelectronics the passive components and
interconnections for a circuit are formed by metal or semiconductor — ma-
terial films deposited on an insulating substrate. The active components
can also be formed by films, but they require additional manufacturing
stages. It is more usual, for economic reasons, to use microminiature dis-
crete transistors and diodes which are connected into the film pattern.
These active devices can either be in microminiature encapsulations, or
the unencapsulated chip in which the active element has been formed is
connected into the pattern and the completed film circuit is encapsulated.

Two approaches to the film technique can be used: the thin-film and
the thick-film processes. In the thin-film circuits the thickness of the film
is between 0.0land 1 pm approximately; the thickness of the thick-film
circuit i1s between 10 and 50 um approximately. There is no dimensional
division between the two processes, and in practice the difference is de-
termined by the way the film is formed. Thin films are formed by evapo-
rating or sputtering material onto the substrate, while thick films are
formed by a process similar to silk-screen printing.

VII. Say in what connection the following phrases are used. Give
their Russian equivalents.

An inseparable assembly of circuit elements; a thermally-grown oxide
layer; photographic and etching techniques; the required interconnection
pattern; an insulating substrate; microminiature discrete transistors and
diodes; the thin-film and the thick-film processes.

VIII. Fill in the blanks with the proper word choosing it among the
words suggested in brackets.

1. The term ... (electronics, circuit, microelectronics) is a general one
indicating the small ... (scale, size, value) of electronic devices.

2. A ... (hybrid, electromagnetic, monolithic) integrated circuit is an
... (separated, inseparable, considerable) assembly of circuit elements
formed in a small piece of ... (semiconductor, transistor, insulator) mate-
rial.

3. Circuit elements are formed by ... (bandgap, interface, impurity)
regions made by a sequence of ... (depositions, diffusions, evaporation).

4. Completed elements are connected by an ... (lithium, aluminium, ti-
tanium) film deposited over the surface of the silicon and ... (etched, cut,
treated) into the required interconnection ... (device, region, pattern).
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5. In the film technique for microelectronics the ... (active, passive,
discrete) components and interconnections for a circuit are formed by
metal or semiconductor-material ... (masks, films, conductors) deposited
on an insulating ... (impurity, layer, substrate).

6. These active devices can either be in microminiature ... (installa-
tions, encapsulations, micro-assemblies), or the unencapsulated ... (sys-
tem, substrate, chip) in which the active element is connected into the pat-
tern and the completed film circuit is ... (electroplated, pressurized,
encapsulated).

IX. Complete the following sentences in Russian and then translate
them into English.

1. B Hacrosiiee Bpemsi JABE TEXHOJIOTHU KJIACCUMUIIMPYIOTCS Kak
MUKPOIJIEKTPOHUKA ...

2. O6nacTu pacceMBaHMsI TOUYHO OMPENEISIOTCS OKHAMU B ...

3. DTH OKHa CO3Al0TCA TPABICHUEM. ..

4. Takoe yCTpOMCTBO HE TOJIbKO MajorabapuTHO, HO U OOJIaJIa€T BbI-
COKOU HAJIEKHOCTBIO U ...

5. Bonee 0ObIYHOM MPAKTUKOM, B CUITYy SKOHOMUYECKHUX NMPUYHUH, SBJIS-
€TCS UCHO0JIb30BAHUE MUKPOMUHHUATIOPHBIX ...

6. B TOHKOIUIEHOYHBIX CXE€MaX TOJIIHUHA TUIEHKH ...

7. ToHKHME TIEHKH 00pa3yroTCs HAbUICHUEM WU ...

X. Discuss the techniques used in microelectronics. Speak on the
structure of microelectronic devices, procedures and materials used in
the production process.

XI. Express your views on the advantages or drawbacks and perspec-
tives of the two techniques. Which of them is more economical and easier
to produce, more reliable and precise? Try to prove your point of view.

Text B

I. Skim through the text and indicate the problems touched upon in it.
Name the key words which help you to grasp the main points of the text.

Our present age is characterized by its exponentially growing' com-
plexity. And we may expect the complexity of our existence to increase
still further. Man’s attempt to cope with this increasing complexity has
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been more through electronics, complex computers, transmission methods
and automation.

In the past microminiaturization in electronics was largely a practical
enterprise” guided by experience, however, now fundamental relations’ in
this field are emerging.* It should first be made clear what the term “mi-
croelectronics” implies’, since the name appears in many forms-
microminiaturization, integrated electronics, microsystems electronics,
molecular electronics, etc., and since the term is in itself somewhat mis-
leading®. Microelectronics surrounds the entire body’ of the electronic art
which is connected with, or applied to the realization of electronic cir-
cuits, subsystems, or the entire systems from extremely small electronic
parts (devices).

The primary interest in microelectronics stems® not from the fact that
small size can be achieved, but from the much more important fact that
the techniques used should ultimately lead to low cost, high reliability and
improved performance. Small size is of extreme value in many applica-
tions, such as in space or in portable equipment. However, in the over-
whelming’ number of applications, small size is of only secondary inter-
est while low cost, high reliability and improved performance are of great
importance.

Scaled-down'” separate component parts such as resistors, capacitors,
inductors, diodes, transistors, and other separate electronic parts are used
to assemble microminiature electronic circuits. Component parts are inte-
grated into one single circuit. This approach has been developed along
two major technologies.

In film circuits the component parts are evaporated, electroplated'' and
a separate substrate performs only the function of a mechanical support.
Usually the component parts are interconnected in the process of their
fabrication. In semiconductor integrated circuits the semiconductor mate-
rial is used to fabricate component parts within a single piece of semicon-
ductor which then becomes an entire circuit or part of a circuit.

A monolithic piece of material is treated'” in such a way as to possess
an electronic circuit function. Unlike previous categories, component
parts” in functional circuit cannot be distinguished from one another, and
the structure itself cannot be divided without its stated electronic function
being destroyed. It should be noted that there can be many instances
where the microelectronic circuit may combine more than one of these
approaches in a single structure. For example, many thin-film circuits use
individually attached active semiconductor devices, such as diodes and
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transistors. There are also circuits which combine the semiconductor inte-
grated circuits with thin-film component parts. These and similar combi-
nations of various approaches are commonly referred to as hybrid ap-
proaches or hybrid circuitry.

Notes to the text
1) exponentially growing — Bo3pacTarolnii M0 SKCIIOHEHTE
2) practical enterprise — MPAKTUYECKOE JIEJI0
3) fundamental relations —  pyHIaMEHTaTBHBIE TTOJIOKEHUS
4) to emerge — MOSIBIIATHCS, BOBHUKATh
5) to imply — noApa3yMeBaTh, MPEANOJaratb, 03Ha4aTh
6) misleading — BBOJISIIUHN B 3a0/1y’XK/I€HHE, 0OMaHUUBBIN
7) entire body — HETbIN pa3uen
8) to stem — MIPOUCXOIUTh, BOSHUKATH
9) overwhelming — HECMETHBIN, OTPOMHBIN, MMOJIaBJISFOIINI
10) scaled-down — MajorabapuTHBIN
11) to electroplate — rajbBaHU3UPOBATh, MOKPHIBATH METAILIOM
C TIOMOILIBIO AJIEKTPOJIN3a
12) to treat — oOpabarbiBaTh, MOJIBEPTraTh BO3JEHCTBHUIO
4ero-nmioo
13) component part — y3€J CXEMBI

II. Make up English-Russian pairs of the word combinations equiva-
lent in meaning.
1) the realization of electronic circuits, 1) nepBocTeneHHbI HHTEpPEC B

subsystems or the entire systems 00J1aCTH MUKPOIJIEKTPOHUKHU
2) to cope with the increasing 2) obnanath (GYHKIUEH D3IJIEKT-
complexity POHHOM CXEMBbI

3) extremely small electronic devices 3) co3gaHue 3IEKTPOHHBIX CXEM,
MOJICICTEM WJIH 3aBEPIIICHHBIX
CUCTEM

4) to lead to low cost, high reliability 4) kocMuueckoe 1 mopTaTUBHOE

and improved performance o0opy1I0BaHUE
5) the primary interest in 5) cnpaBasiTbCS C BO3pacTaroliei
microelectronics CJIO’KHOCTBIO
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6) scaled-down separate component  6) coueTaTh MOIYNPOBOJHUKOBBIE
parts WHTErpajbHbIE CXEMBI C y3JIaMU
TOHKOIJICHOYHOMN CXEMBI

7) space and portable equipment 7) NPUBOJUTH K HU3KOH CTOMMO-
CTH, BBICOKOW HAJEKHOCTH H
yITy4IIEHHBIM XapaKTEPUCTUKAM

8) to assemble microminiature 8) Upe3BbIYAliHO MaJICHbKUE
electronic circuits AJIEKTPOHHBIE YCTPOICTBA

9) to possess an electronic 9) wmanoraGapuTHbBIE OTACIbHBIC
circuit function y3JIbl CXEMBbI

10) to combine the semiconductor 10) cobupaTh MHUKPOMUHHATIOP-
integrated circuits with thin-film HBIE AJIEKTPOHHBIE CXEMBI

component parts
II1. State if the following problems are discussed in the text.

The characteristics of our present age.

Electronics helps man to cope with the increasing complexity of the
world.

Disadvantages of early large-scale systems.

Definition of microelectronics.

Primary interest in microelectronics.

Major approaches of integrating component parts into one single circuit.

IV. Discuss the technologies of creating electronic circuits using the
scheme.

Technologies of integrating electronic
circuits

film circuits l hybrid circuitry
semiconductor circuits
V. Suggest a suitable title for the text.

VI. Translate the texts in a written form.
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1. Hybrid circuits

A hybrid circuit in the microelectronic sense is one combining both
film circuits and monolithic integrated circuits. An alternative name often
used is hybrid integrated circuit. The active devices, transistors and di-
odes, are formed by diffusions in the integrated circuit chip. The resistors
and capacitors are formed by the thin-film or thick —film techniques on a
substrate. An interconnection pattern is also formed on the substrate and
the integrated circuit chip connected into the pattern. The completed cir-
cuit can then be encapsulated.

The hybrid circuit is an extension of the normal thin-film technique
where discrete transistors and diodes in microminiature chip form are
connected into the film circuit. Combining the active devices into one
chip enables the volume required to be reduced. The technique can also
be used with monolithic integrated circuits where resistors of a higher dis-
sipation than can be conveniently included in the chip are required.

Linear circuits operating at high frequencies can also use the hybrid
technique with advantage. The capacitance associated with diffused resis-
tors can impose limits on the gain-bandwidth product at high frequencies
in some integrated circuits. Using thin-film resistors can overcome this
limitation. Similarly, thin-film capacitors can be used to avoid parasitic
effects that may occur with diffused capacitors. The thin-film circuit ele-
ments can be formed on the surface of the silicon chip in which the active
components are diffused to form a compact device.

2. Microwave Integrated Circuits.

Thin-film circuits have found particular application at microwave fre-
quencies in what have become generally known as microwave integrated
circuits. Transmission lines for the electromagnetic waves are provided
by microstrip lines, which are conveniently formed by thin-film tech-
niques. A microstrip line consists of a substrate of high dielectric con-
stant, one side of which is coated with a metal film to form a ground
plane, while the other side supports a thin narrow strip. With this structure
the transmitted electromagnetic wave is contained almost entirely inside
the substrate. Distributed passive components can be made simply by
forming the microstrip line into the required pattern, and such compo-
nents as bandpass filters, circulators and directional couplers can be made
which are considerably smaller than components using waveguides and
coaxial lines. Discrete microwave semiconductor devices can be added to
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such components to make active components such as amplifiers, mixers
and oscillators. Lumped circuit components can also be made by thin-film
techniques. Complete microwave systems can therefore be formed on the
substrate and they are considerably smaller than systems using conven-
tional components.

Microwave integrated citcuits enable smaller and lighter components
and subsystems to be constructed. Applications for these circuits are
therefore those where small size and low weight are advantageous, guided
missiles and airborne radar and communications systems are typical ex-
amples. Ground-based applications include portable and mobile systems.

VII. Think of some problem questions dealing with microelectronics

and discuss the state-of-the-art in the field of microelectronics and per-
spectives of its development.
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