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BBEJAEHHUE

Meroouyeckue ykKasaHUd [0 AUCLUIIAWHE «AHTAMWCKUN
A3BbIK» IIPEeHA3HAYEHbI JIAS MIPAKTUYECKUX ayIUTOPHBIX 3aHI-
TUH, a TakXKe OAS BHeAyIUTOPHOH CaMOCTOSTEABHOH pabOThI
CTyIeHTOB-0aKaaaBpOB BTOPOTO Kypca II0 HaIIpaBACHUAM
IIOATOTOBKH, CBA3aHHBIM C 3A€KTPOIHEPTETHKON M aBTOMAaTH-
3aryen.

OcHOBHag IIeAb — COBEPIIEHCTBOBAHNE YMEHHHN U HaBBI-
KOB YHTATh OPHUTHMHAABHYIO AUTEPATypPy IO CIEILHAABHOCTH,
U3BAEKasT HEOOXOAUMYIO MH(OPMAIIHUIO 10 TPOPeCCHOHAABHOMH
TeMaTHKe, JeAaTh COODIIeHUS U BECTH Oecemqy Ha OCHOBE HU3Y-
YEeHHOTO MaTepHuaaa.

MeTroguueckue yKasaHUd cocTodaT H3 13 paszensoB
(Units), uMeOUIMX aHAAOTHYHYIO CTPYKTYPY: TE€KCT U OAOK
yIpaskKHEeHUH, HallpaBA€HHBIX Ha 3aKpelAeHHe aKTHBHOM A€K-
CHKH, BKAIOYAIOIEH Hauboaee yrmoTpeOUTeAbHBIE OAS HAHHOM
CIIEIIMaABHOCTH TE€PMUHBI, a TaK¥Ke CUHTAKCUYeCKHE CTPYKTY-
PBl, TUIIUYHBIE OASI COBPEMEHHOM HAy4YHO-TEXHUYECKOH AUTE-
patypbl. TEKCTBI PACOAOXKEHBI B AOTHYECKOM ITOCA€NOBATEAb-
HOCTH C Yy4Y€TOM IIPEEMCTBEHHOCTH CAOB U BBIPAXKEHUM, a
TaKKe UX MHOTOKpaTHOM moBTopsieMocTH. CaoBapHBIH 3amac,
dopMHupyeEMBIHI Ha 3TOH OCHOBE, CAYKHUT OCTHUXKEHUIO T'AaB-
HOM y4eOHOH IleAM — Pa3BUTHIO YMEHHUH YCTHOTO OOIIeHUS C
y4€TOM IIPOoPeCCHOHAABHON HAITPaBA€HHOCTH.

[as obecnnedeHnsa 6oaee 3(Pp(PEeKTUBHOINO MPAKTHIECKOTO
BAQI€HUS aHTAUPCKUM S3BIKOM OOABIIIOE BHUMAaHHE VIEASIETCH
[IOBTOPEHHUIO IpaMMaTHUYECKOI'0 MaTepuaa. YIIpaskKHEHHUs IIO-
CTPOEHBl Ha AEKCHKE TEKCTOB, YTO II03BOASIET AyYIlle 3aIllOMU-
HaTb TEPMHUHOAOTHIO. YIIPasKHEHUS AUCKYCCHOHHOI'O XapaKTe-
pa CHoCOOCTBYIOT COBEPIIEHCTBOBAHUIO HABBIKOB YCTHOU pe-
YM, a YIPasKHEHHs Ha ofIllee MAM TOYHOE IIOHHMAaHHE TEeKCTa
IIOMOTAIOT YCBOUTH (Ppa3eoArorndecKre 000pPOThI, KOTOPhIE Xa-
PaKTepU3yIOT SI3bIK HAYYHOM ITPO3bI.

TekcToBbIE MaTepUuaAbl, COCTaBASIOIIHE AaHHbIE METOIH-
YeCcKHe yKas3aHUs, OTOOpaHbl U3 OPUTHHAABHOM AUTEPATYPhI U
SAEKTPOHHBIX PECYypPCOB, CBS3aHHBIX C IIOATOTOBKOHM Oakasas-
POB II0O BBIIIIEYIIOMSHYTBIM HAITPABACHHSIM.



UNIT 1

Read and translate the text.
ENGINEERING

Engineering is the design, analysis, and/or construction of
works for practical purposes. The history of the concept of “en-
gineering” stems from the earliest times when humans began to
make clever inventions, such as the pulley, lever, or wheel, etc.
The exact etymology of the word engineer, however, is a person
occupationally connected with the study, design, and imple-
mentation of engines. The word “engine” means “innate quality,
especially mental power, hence a clever invention”. Thus, an en-
gineer, essentially, is someone who makes useful or practical
inventions. From another perspective, a now obsolete meaning
of engineer is “a constructor of military engines”. Engineering
was originally divided into military engineering, which included
construction of fortifications as well as military engines, and civ-
il engineering, non-military construction of such as bridges.

With the rise of engineering as a profession in the nine-
teenth century the term became more narrowly applied to
fields in which mathematics and science were applied to
these ends. Similarly, in addition to military and civil engi-
neering the fields then known as the mechanic arts became
incorporated into engineering. Now the broad discipline of en-
gineering encompasses a range of specialized subdisciplines.

Engineering is a subject that ranges from large collabo-
rations to small individual projects. Almost all engineering
projects are beholden to some sort of financing agency: a
company, a set of investors, or a government. The few types of
engineering that are minimally constrained by such issues
are pro bono engineering and open design engineering.

By its very nature engineering is bound up with society
and human behaviour. Every product or construction used by
modern society will have been influenced by engineering de-
sign. Engineering design is a very powerful tool to make
changes to environment, society and economics, and its ap-
plication brings with it a great responsibility.



Words to be remembered:

pulley — (n,v) 6n0K; WkmB

lever — (n) pbivar; 6anaHcup;
pyKosiTKa

beholden - (adj) 06s13aHHbIN;
npu3HaTenbHbIn (to, for)

constrain — (v) CTECHSTb; CAEPXMBATb

implementation — (n) ocyLlecTeneHue;
BbINOMHEHWE; U3rOTOBNEHNE

bound up - (v) cBs3aHHbIN
(with something, with somebody)

innate — (adj) BPOXOEHHbLIN;
NPUPOAHIA

influence — (v) okasbiBaTb BrsiHME,
BO3AENCTBUE; BNUATb

obsolete — (adj) yctapesLuuni

encompass — (V) 3aKno4arb;
BKMoYaTh (B cebsl)

range — (n,v) npeaen; avanasoH; chepa;
npocTMpaThbCes

collaboration — (n) coBmecTHas
paboTa, COTPYAHMYECTBO; paspaboTka

pro bono - (o1 nar. pro bono publica -
paam obLLeCTBeHHOro bnara) — OkasaHue
npodeccmoHarnbHon noMoLwm bnaro-
TBOPMUTENbHBIM, 0BLLECTBEHHBIM
WNHbIM HEKOMMEPHECKUM OpraHu3aLmsm,
a TaKke YaCTHbIM NuLam, KOTopbIe He
MOryT OnnaTUTb NOZOBHY0 NOMOLLb

Exercise 1. Find English equivalents in the text:
1) mAdg TpakKTUYECKHUX LieAed (IPUMeHEHHs);
2) cBg3aHHBIA C U3y4YEeHHEM, IPOEKTHPOBAHUEM U CO3/a-

HHEM,

3) Bpoxka€HHOE KauyeCcTBO (CBOHUCTBO);
4) 1TI0A€3HBIE U ITIPAKTUYHBIE, [IeAeCO00pa3Hble N300peTeHU;

S) KpynHbIe pa3paboTKy;

0) cBa3aHbI ¢ (PUHAHCHPYIOIIMMH OpraHU3aIUusIMU;
7) M3MEHSATH OKPYZKAIOIIYI0 CPeay, OOIIECTBO U SKOHOMHUKY.

Exercise 2. Look through the text again and find out whether
these statements are true or false.

1. There were originally two branches of engineering.

2. The concept of “engineering” is a modern one.

3. The mechanic arts became incorporated into engi-

neering in the 19th century.

4. Engineering originally included only construction of

bridges.

5. Only investors finance engineering projects.
6. There are many specialized subdisciplines in engi-

neering.

7. Application of engineering design brings with it great

responsibility.



Exercise 3. Answer the following questions. If you can’t, use the
text.
. What is engineering?
. What is the history of the concept of «engineering»?
. What is the exact etymology of the word «engineer»?
. How many trends was engineering originally divided into?
. What did military engineering deal with?
. What did civil engineering deal with?
. Which new branch of engineering appeared in the
19th century?
8. What kinds of agencies finance engineering projects?
9. Engineering design is a very powerful tool to make
changes to environment, society and economies, isn’t it?

NOoOgbh W=

Exercise 4. Explain in your own words the meaning of the fol-
lowing terms:

1) military engineering;

2) civil engineering;

3) mechanical engineering;

4) specialized subdisciplines;

S) financing agencies;

0) individual project.

Exercise 5. Look through the text again and tell about the
stages of the engineering development. You may make up a
plan of your story (in writing).

Exercise 6. Please discuss with your groupmates advantages
and disadvantages of the engineering profession. Is it prestig-
ious? Well-paid?

Exercise 7. Memorize the following words and word combina-
tions. Add them to your active vocabulary:

1) well-paid job — BrIcoKOOTIAQUMBaeMasi paboTa;

2) employee — HaéMHBIN paboyduii;

3) employer — HatiMmogaTeAb, pabOTOIATEAD;

4) state-employed — rocyrapCTBEHHBIH CAYZKAIIHH;

5) white-collar worker — «0eabIii BOPOTHHYOK», PabOTHUK
YMCTBEHHOTO TPYAA;

6) blue-collar worker — «cHHUM# BOPOTHHYOK», PabOTHUK
dpU3UIECKOTo TPyaa;

7) skilled worker — KkBaauuIIMpOBaHHBIH pabounii;
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8) experienced worker — OIIBITHBIH PabOYUMiA;
9) to be fired — OBITE yBOAEHHBIM.

Exercise 8. How do you see your future profession? Discuss
with your groupmates the work you are interested in:

1) well-paid and interesting;

2) prestigious;

3) to manage people;

4) to be a state employee;

5) in a large and famous company;

6) in an industry which has a future;

7) not to sit the whole day in the office;

8) self-employed, businessman;

9) to be a top manager, director;

10) to be an experienced specialist.

Exercise 9. Tell a story about your future profession. Use the
above text.



UNIT 2

Read and translate the text.

COMPUTER ENGINEERING

Computer industry is developing so fast, that it com-
prises almost all spheres of professional life. No business now
is possible without computers. This is especially true about
automated manufacturing of products and robotics. Comput-
er control of automated production opens new horizons for
the cheap and quality production of goods. Information is
now generated, transmitted, received, and stored electronical-
ly through computer networks on a scale unprecedented in
history, and there is every indication that the explosive rate of
growth in this field will continue.

Computer engineering is a general field. It deals with
both electric and electronic industries. Electronic engineering
deals with the research, design, integration, and application
of circuits and devices used in the transmission and pro-
cessing of information.

Engineers in the field of electric and electronic engineer-
ing are concerned with all aspects of electrical communica-
tions, from fundamental questions such as «What is infor-
mation?» to the highly practical, such as the design of tele-
phone systems. In designing communication systems, engi-
neers rely on various branches of advanced mathematics,
such as Fourier analysis, linear systems theory, linear alge-
bra, differential equations, and probability theory. Engineers
work on control systems which are used extensively in auto-
mated manufacturing and in robotics.

Major developments in the field of communications and
control have been the replacement of analogue systems with
digital systems; fibre optics is used now instead of copper ca-
bles. Digital systems offer far greater immunity to electrical
noise. Fibre optics is likewise immune to interference; it also
has great carrying capacity, and is extremely light and inex-
pensive to manufacture.

Computer engineering is now the most rapidly growing
field. The electronics of computers is the design and manu-
facture of memory systems, of central processing units, and
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of peripheral devices. The most prospective industry now is
the Very Large Scale Integration (VLSI) and new computer ar-

chitectures.

Words to be remembered:

comprise — (v) 0XBaTblBaTb; COAEPXaTb;
3aKnoyath B cebe

replacement — (n) 3ameHa;
3amelleHue

indication —(n) nokasaHue; sHak

fibre — (n) BONOKHO; TkaHb

scale — (n) macwrab; wkana

immunity — (n) HeBOCIPUUMYMBOCTb

deal — (r) nmeTb aeno; obuiatbes

rely — (r) nonaraTbCs; QOBEPATD;

interference — (n) npensTcTaue;
noMexa; BMeLLaTensCTBO

ObITb YBEPEHHBIM (0N, UPON)

Exercise 10. Find English equivalents in the text:
1) aBTOMaTHU3UPOBAHHOE IIPOHU3BOACTBO IPOAYKTOB;
2) pmem€Bble U Ka4eCTBEHHbIE TOBAPHI;
3) XpaHUTb NH(POPMAIIUIO;
4) nepenada u o6padboTka HHGpOPMAIINY;
5) 3aMeHa aHaAOTOBBIX CUCTEM Ha IM(pPOBLIE;
0) HEBOCIIPUUMYUBOCTE K LIYMY;
7) OpICTPOpAaCTyIIAS OTPACAB;
8) camas nepcrekTHBHasI 00AaCTh IIPOU3BOACTBA;
9) HIPOEKTHPOBAHUE U IIPOU3BOACTBO CHUCTEM.

Exercise 11. Translate the following sentences.

1. Software is the term used to describe the instructions
that tell the hardware how to perform a task.

2. Without software instructions the hardware doesn’t
know what to do.

3. The basic job of the computer is the processing of in-
formation.

4. Computers accept information in the form of instruc-
tion called a program and characters (cumBoar1) called data to
perform mathematical and logical operations, and then give
the results.

5. The data is raw material while information is orga-
nized, processed, refined and useful for decision making.

6. Computer is used to convert data into information.

7. Computer is also used do store information in the
digital form.

Exercise 12. Match the following:

1)... doesn’t come to life until it is
9

a) program;



connected to other parts of a system;

2)... is the most important compo- b)information;
nent because it is made by people;

3)... create the computer software in- ¢) memory;
structions and respond do the procedures
that those instructions present;

4) Information in the form of instruc- d) software;
tion is called...;

5)The manner in which the various e) connectivity;
individual systems are connected is...;

0)...is organized, processed and use- f) computer;
ful for decision making;

7) The more ... you have in your com- g) people.
puter, the more operations you can perform,;

Exercise 13. Answer the following questions.

1. What does computer engineering deal with?

2. Where is computer control used?

3. What do engineers rely on in designing communica-
tion systems?

4. Analogue systems and digital systems. Which of them
are more effective?

5. What is used instead of copper cables?

6. What do you know about fibre optics?

Exercise 14. Read the following sentences and make up ques-
tions to the underlined words.

1. Among various recent trends in the engineering pro-
fession computerization is the most wide spread.

2. The trend in modern engineering offices is also to-
wards computerization.

3. Computers are increasingly used for solving complex
problems as well as for handling, storing and generating the
enormous volume of data.

Exercise 15. Complete the following sentences. Choose the ap-
propriate words from the list below:

1. The unit of electrical resistance is...;  a) a circuit;

2. The unit of electrical pressure (elec- b) a conductor;
tro-motive force) is...;

3. Electric charges that are not flow- c¢) an electric
ing are...; current;
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4. Current which flows back and d) an alternating
forth in a circuit constantly, rapidly current;
changing its direction is...;

S. Flow of electrons along a conduc- e) static
tor is...; electricity;

6. Any substance that easily carries f) transistors;
an electric current is...;

7. The complete path through which g) a direct
the current flows is...; current;

8. A device used for detecting planes, h) an ohm;
ships and other objects is...;

9. Current which flows through a i) a volt;
circuit in one direction only is...;
10. Small-sized instruments for re- j) radar.

placing vacuum tubes are...;

Exercise 16. Find in the text sentences containing ing-forms
and find out whether they are Participles I, Gerunds or Verbal
Nouns.

Exercise 17. Find in the text the information about digital sys-
tems and fiber optics. Translate these sentences in writing.

Exercise 18. Match the title corresponding to each of the given
descriptions.

Titles: Analogue Computer; Computer; Digital Computer;
Central Processing Unit.

1. The central electronic unit in a computer which pro-
cesses input information, and information from the store, and
produces the output information. This unit and the store
form the central part of the computer.

2. A computer in which numerical magnitudes are rep-
resented by physical quantities such as electric current, volt-
age or resistance.

3. An electronic device which accepts data, applies a se-
ries of logical processes to it, and supplies the results of these
processes as information. The device is used to perform
mathematical calculations at a very high speed. This makes
them useful for various purposes, such as office calculations,
control of industrial processes, and the control of flight paths.

4. A computer that operates on data in the form of digits
rather than the physical quantities.

11



UNIT 3

Read and translate the text.

ELECTRICAL AND ELECTRONICS ENGINEERING (I part)

Electrical and electronics engineering is the largest and
most diverse field of engineering. It is concerned with the de-
velopment, application, and manufacture of systems and de-
vices that use electric power. Among the most important sub-
jects in this field are electric power and machinery, electronic
circuits, control systems, computer design, superconductors,
solid-state electronics, medical imaging systems, robotics, la-
sers, radars, consumer electronics, and fibre optics. Despite
its diversity, electrical engineering can be divided into four
main branches: electric power and machinery, electronics,
computers, communications and control.

Electric Power and Machinery. The field of electric
power is concerned with the design and operation of systems
for generation, transmission, and distribution of electric pow-
er. Engineers in this field have brought about several im-
portant developments since the late 1970s. One of these is
the ability to transmit power at extremely high voltages in
both the direct current (DC) and alternating current (AC)
modes, reducing power losses considerably. Another is the
realtime control of power generation, transmission, and dis-
tribution, using computers to analyse the data fed back from
the power system to a central station and thereby optimizing
the efficiency of the system while it is in operation.

A significant advance in the engineering of electric ma-
chinery has been the introduction of electronic controls that
enable AC motors to run at variable speeds by adjusting the
frequency of the current fed into them. DC motors have also
been made to run more efficiently this way.

Electronics. Electronic engineering deals with the re-
search, design, integration, and application of circuits and
devices used in the transmission and processing of infor-
mation. Information is now generated, transmitted, received,
and stored electronically on a scale unprecedented in history,
and there is every indication that the explosive rate of growth
in this field will continue unabated.
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Electronic engineers design circuits to perform specific
tasks, such as amplifying electronic signals, adding binary
numbers, and demodulating radio signals to recover the in-
formation they carry. Circuits are also used to generate wave
forms useful for synchronization and timing, as in television,
and for correcting errors in digital information, as in tele-
communications.

Prior to the 1960s, circuits consisted of separate elec-
tronic devices — resistors, capacitors, inductors, and vacuum
tubes — assembled on a chassis and connected by wires to
form a bulky package. The electronics revolution of the 1970s
and 1980s set the trend towards integrating electronic devic-
es on a single tiny chip of silicon or some other semiconduc-
tive material. The complex task of manufacturing these chips
uses the most advanced technology, including computers,
electron-beam lithography, micro-manipulators, ion-beam
implantation, and ultraclean environments. Much of the re-
search in electronics is directed towards creating even smaller
chips, faster switching of components, and three-dimensional
integrated circuits.

Words to be remembered:

diverse — (adj) pasHo0BpasHbIi, pasHblil
concern — (V) kacaTbCsl, UMeTb

advance - (n) ycnex, nporpecc, ynyu-
LUeHVe; NPOABIKEHE; BOCTUXEHNE

OTHOLLUEHWe; UMeTb eno C

adjust — (v) perynupoBartb; Hanaxmear;

fibre — (n) BONOKHO; HUTb

HacTpauBaTb

generate — (v) BolpabaTbiBat;
reHepupoBaTh

frequency - (n) yactora;
NOBTOPSEMOCTb (3NEMEHTOB)

transmit — (v) nepegaeartb;
0TNPaBsTh; 0TChINATb

circuit — (n) anekTpuyeckas LUenb;
cxema

distribute - (v) pacnpezensts;
pacnpocTpaHsTb

processing — (n) 06paboTka;
nepepabotka

mode - (n) Bug, opma; MeTog;
cnocob

scale - (n) macwrab; wkana

rate — (n) Temn; CKOPOCTb

reduce — (v) NOHWXaTh, 0CNabnATh;
YMeHbLWaTb

amplify — (v) ycunueat;
pacnpocTpaHsTh(cs)

Exercise 19. Translate the following word combinations from

the text:

1) development and design;
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2) systems for generation, transmission and distribution
of electric power;

3) extremely high voltages;

4) the efficiency of the system;

5) the frequency of the current;

0) transmission and processing of information;

7) separate electronic devices;

8) a single tiny chip of silicon;

9) the most advanced technology;

10) three dimensional integrated circuits.

Exercise 20. Complete the following sentences and translate
them.

1. The field of electric power is concerned with...

2. A significant advance in the engineering of electric
machinery has been...

3. Electronic engineering deals with...

4. Electronic engineers design...

S. Circuits are also used to generate...

6. Much of the research in electronics is directed to-
wards...

Exercise 21. Choose synonyms from the second and third col-
umns to the words in the first column:

I II II1
1) accurately 1) to carry out 1) to employ
2) to relieve 2) to govern 2) fast
3) to require 3) to get 3) unusual
4) to accomplish | 4) quickly 4) to set free
S) to control S5) precisely 5) to complete
6) to use 6) to demand 0) to receive
7) rapidly 7) immediately 7) at once
8) extraordinary | 8) extreme 8) to call for
9) instantly 9) to release 9) exactly
10) to obtain 10) to apply 10) to regulate

Exercise 22. Answer the following questions. If you can’t, use

the text.
1. What is electrical and electronics engineering con-

cerned with?
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2. How many branches can electrical engineering be di-
vided into?

3. Can you state them? Do it, please.

4. What do electronic engineers design?

S. Is only silicon used for tiny chips production?

6. What innovations are used in the manufacturing of
these chips?

Exercise 23. Read the following text and divide it into para-
graphs. Say the main idea of each paragraph.

Electronics has probably undergone more revolutionary
steps than any other industry. There are three basic devel-
opments in electronics that have given birth to three com-
pletely new technological industries The first great technolog-
ical innovation was the introduction of radio-frequency ener-
gy. Microwaves alone offer unparalleled opportunities for
communications to business and industry. The second of
these was, of course, the transistor and the associated solid-
state circuit based on semiconductor technology. The third
and latest technology is the laser. It is a light amplifying de-
vice having a broad range of applications. Lasers are used for
medical applications where the extremely narrow high inten-
sity beam is used for surgery or medical treatment.

Exercise 24. Make up questions to the underlined words.

1. Academician U.N. Denisyuk made a fundamental dis-
covery in the field of holography whish paved the way for
three-dimensional television and for larger storage capacities
in computers.

2. The foundations of quantum electronics have been
developed by the academicians N. Basov and A. Prokhorow.

3. V.I. Kovalenkov was the pioneer to make the first
electron valves in 1909.

4. The first amplifying semiconductor devices were de-
veloped in the USA in 1948.

5. Ultrasonics was first used for flaw detection by the
Russian engineer Sokolov.

6. The French chemist Lavoisier gave the correct theory
of combustion after oxygen was discovered.

7. P.N.Yablochkov was a well-known scientist in the field
of electrical engineering.
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Exercise 25. Paraphrase the following sentences according to
the pattern: Almost all substances expand, when heat-
ed=Almost all substances expand when they are heated.

1. The chemical energy is partially changed into heat,
when transformed into electric energy.

2. While working at the invention, Yablochkov realized
the advantages of a transformer.

3. When very young, Edison worked as a newspaper boy.

4. When used in the incandescent lamp, the resistor is
in the form of a fine wire.

5. When in Paris, Yablochkov met a scientist also work-
ing in the field of electrical engineering.

6. If broken anywhere, the electric circuit will immedi-
ately stop carrying a current.

7. Electrons are generating electrical energy, while mov-
ing through a wire.

8. If necessary, the electric cell may convert chemical
energy into electric energy.

Exercise 26. Read the text below and translate it in writing at
home.

Masers

The maser (Microwave Amplification by Stimulated Emis-
sion of Radiation) was the first of the quantum electronic devic-
es. Atoms of specific materials are given energy to change their
orbital states. This external energy can be triggered by a weak
signal so that the atoms give off R-F (radio-frequency) energy at
a frequency that is identical to the applied signal.

Early models worked with ammonia gas, but since that
time both solid state and gas masers have been produced.
Many masers are operated at room temperature while others
are cooled to low temperatures for improved operations.
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UNIT 4

Read and translate the text.

ELECTRICAL AND ELECTRONICS ENGINEERING (II part)

Communications and Control. Engineers work on con-
trol systems ranging from the everyday, passenger-actuated,
such as those that run a lift, to the exotic, such as systems
for keeping spacecraft on course. Control systems are used
extensively in aircraft and ships, in military fire-control sys-
tems, in power transmission and distribution, in automated
manufacturing, and in robotics.

Computers. Computer engineering is now the most rap-
idly growing field. The electronics of computers involve engi-
neers in design and manufacture of memory systems, of cen-
tral processing units, and of peripheral devices. The field of
computer science is closely related to computer engineering;
however, the task of making computers more «intelligent» (ar-
tificial intelligence), through creation of sophisticated pro-
grams or development of higher level machine languages or
other means, is generally regarded as the aim of computer
science.

One current trend in computer engineering is micromin-
iaturization. Engineers try to place greater and greater num-
bers of circuit elements onto smaller and smaller chips. An-
other trend is towards increasing the speed of computer op-
erations through the use of parallel processors and super-
conducting materials.

Mechanical Engineering. Engineers in this field design,
test, build, and operate machinery of all types; they also work
on a variety of manufactured goods and certain kinds of
structures. The field is divided into (1) machinery, mecha-
nisms, materials, hydraulics, and pneumatics; and (2) heat as
applied to engines, work and energy, heating, ventilating, and
air conditioning. The mechanical engineer, therefore, must be
trained in mechanics, hydraulics, and thermodynamics and
must know such subjects as metallurgy and machine design.
Some mechanical engineers specialise in particular types of
machines such as pumps or steam turbines. A mechanical
engineer designs not only the machines that make products
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but the products themselves, and must design for both econ-
omy and efficiency. A typical example of modern mechanical
engineering is the design of a car or an agricultural machine.

Safety Engineering. This field of engineering has as its
object the prevention of accidents. In recent years safety en-
gineering has become a speciality adopted by individuals
trained in other branches of engineering. Safety engineers de-
velop methods and procedures to safeguard workers in haz-
ardous occupations. They also assist in designing machinery,
factories, ships and roads, suggesting alterations and im-
provements to reduce the possibility of accident.

In the design of machinery, for example, the safety engi-
neers try to cover all moving parts or keep them from acci-
dental contact with the operator, to put cut-off switches with-
in reach of the operator and to eliminate dangerous sharp
parts. In designing roads the safety engineers seek to avoid
such hazards as sharp turns and blind intersections that lead
to traffic accidents.

Words to be remembered:

range — (v, N) pacnpoCTpaHsTh; prevention of accidents — (n) TexHnka

[ManasoH; Knacc; NpOTsKEHHOCTb

6e3onacHoCTH

actuate — (v) npueoguTh B feicTBYE,
LBWXeEHUWe; BO30yxaaTb
apply — (v) npumeHsiTb; npucnocabnuears

alteration — (n) nsmeHeve;
nepemeHa; nepegenka;
nepecTpoiika

involve - (v) BoBnekaThb; 3aTparusarb,
BKMioYaThb B cebs (in); 3akpyymBaTh

improvement — (n) ycoBepLLEHCTBOBaHNE,
ynyyLleHe

relate — (v) oTHoCUTbCS, UMETD
OTHOLLEHWE; YCTaHaBINBATb CBA3b

reduce — (V) yMeHbLLATb; COKpaLLaTh;
NOHWXATb; 0CNabnaTh

sophisticated — (adj) cnoxHbii;

cut-off switch — (n) Boikntoyatens

YCIOXHEHHBIN; YTOHYEHHBIN

avoid — (v) nsberatb, yKNOHATLCS

regard — (v) cuuTaTh; paccMaTpuBarth;
NPUHUMATL BO BHUMaHWe

eliminate - (v) yganstb, ycTpaHsTs,
WcKMYaTh

prevention — (n) npefoTBpaLLleHue,
npefoXpaHeHe, NPeaynpexaeHne

intersection — (n) nepeceyexue;
TOYKa NEPeceYeHms

Exercise 27. Find in the text the following English equivalents:
1) nepenaya u pacupeneAcHUe SHEPruy;
2) aBTOMaTHU3UPOBAHHOE IIPOU3BOICTBO;
3) UCKYyCCTBEHHBINM NUHTEAAEKT;
4) cozmaHUe CAOXKHBIX IIpOrpaMmm;

5) boaee BBICOKUiT yPOBEHD;
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0) ruapaBAMKaA U THEBMATHKA,;

7) HacOCHI U ITapOBbIe TYPOUHEI;

8) 9KOHOMHYHOCTH U 3(PPEKTUBHOCTS;
9) u3MeHeHNEe U yCOBEPIIEHCTBOBAHUIE;
10) gBuKyIHecs 4acTH (OeTasun);

11) n3beraTh U AUKBUAUPOBATD.

Exercise 28. Translate the following word combinations from
the text:

1) passenger actuated systems;

2) power transmission and distribution,;

3) rapidly growing field of science;

4) current trends in computer engineering;

5) parallel processors and superconducting materials;

6) heating, ventilating and air conditioning;

7) particular types of machines;

8) to safeguard workers in hazardous occupations;

9) to reduce the possibility of accident.

Exercise 29. Explain in your own words the following terms:
1) automated manufacturing;
2) distribution of electricity;
3) robotics;
4) artificial intelligence;
5) microminiaturization;
6) superconducting materials;
7) to safeguard workers;
8) air conditioning.

Exercise 30. Match the title corresponding to each of the given
descriptions.

Titles: Energy; Electrical Energy; Chemical Energy; Ra-
diant Energy; Kinetic Energy; Potential Energy.

1. The capacity for doing work.

2. That part of the energy stored within an atom or mol-
ecule which can be released by a chemical reaction.

3. The energy which a body possesses by virtue of its
position. It is measured by the amount of work the body per-
forms in passing from that position to a standard position in
which the energy is considered to be zero.

4. The energy which a body possess by virtue of its motion.
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S. The energy that is transmitted in the form of radiation.

6. The energy associated with electric charges and their
movements. It is measured in watt seconds (joules) or kilo-
watt-hours.

Exercise 31. Think of 6-9 questions covering the contents of
the text.

Electric Power

Electric power is generated by converting heat, light,
chemical energy, or mechanical energy into electrical energy.
Most electrical energy is produced in large powerful stations
by the conversion of mechanical energy or heat. The mechan-
ical energy of falling water is used to drive turbine generators
in hydroelectric stations, and the heat derived by burning
coal, oil, or other fossil fuels is used to operate steam tur-
bines or internal-combustion engines that drive electric gen-
erators. Also, the heat from the fissioning of uranium or plu-
tonium is used to generate steam for the turbine generators
in nuclear power plants.

Electricity generated by the conversion of light or
chemical energy is used mainly for portable power sources.
For example, a photoelectric cell converts the energy power
from the light into electrical energy for operating the expo-
sure meter in a camera, and a lead-acid battery converts
chemical energy into electrical energy for starting an auto-
mobile engine. The basic unit for measuring electric power is
the watt — the rate at which work is being done in an electric
circuit in which the current is one ampere and the electro-
motive force is one volt. Ratings for power plants are ex-
pressed in kilowatts (1000 watts) or megawatts (1 million
watts). Electric energy consumption normally is given in kil-
owatt-hours. Electricity is clean, inexpensive, and easily
transported over long distances.

Exercise 32. Answer the following questions; If you can’t use
the text “Electrical and Electronics Engineering”.
1. Where are control systems extensively used?
2. What does electronics of computers involve engineers in?
3. Which is the current trend in computer engineering?
4. What must mechanical engineers be trained in?
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5. Which is the most important object of safety engineer-
ing?

6. What kinds of methods and procedures do safety en-
gineers develop?

7. What are the main tasks of the safety engineers while
machines designing?

Exercise 33. Translate the sentences below in writing.

1. Electric shock occurs upon contact of a body with any
source of electricity that causes a sufficient current through
the skin, muscles and hair.

2. But electric shock is also used as a medical therapy
under carefully controlled conditions.

3. The primary goal of an earthing system is to assure
personnel safety and protection of installations against dam-
age.

4. If you touch a 120 volt circuit with one hand, you can
escape serious shock in case you have insulating shoes which
prevent a low-resistance path to ground.

S. In electronics and electrical engineering a fuse (from
the Latin “fusus” meaning to melt) is a type of protection de-
vice.

6. A fuse interrupts excessive current so that further
damage by overheating or fire is prevented.

7. The fuse is arranged in series to carry all the current
passing through the protected circuit.

Exercise 34. Read the tips to prevent an electric shock. Re-
member them.

1. Shut off the power to all circuits that you are working on.

2. Use a circuit tester to test the circuit to make sure
the circuit is definitely not drawing power.

3. Never use an aluminum ladder (aectHuna) when
working on any projects because the aluminium is an easy
conductor for electricity.

4. Avoid working in wet (BaaxkHBIH, MOKpBIH) areas, al-
ways wear rubber boots (pesuHoBBIe camoru) and rubber
gloves (nepuatkwu) while working.

5. Dry off your hands before grabbing any cords to plug-
in (BkaroumuTh) or unplug (BeikarounTh) all electrical devices.
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UNIT 5

Read and translate the text.
THE FUTURE OF THE ENGINEERING PROFESSION

Among various recent trends in the engineering pro-
fession computerization is the most widespread. The trend in
modern engineering offices is also towards computerization.
Computers are increasingly used for solving of complex prob-
lems as well as for handling, storing, and generating the
enormous volume of data.

Scientific methods of engineering are applied in sever-
al fields not connected directly to manufacture and con-
struction. Modern engineering is characterized by the broad
application of what is known as systems of engineering
principles.

Engineers in industry work not only with machines but
also with people, to determine, for example, how machines
can be operated most efficiently by workers. A small change
in the location of the controls of a machine or of its position
with relation to other machines or equipment, or a change in
the muscular movements of the operator, often results in
greatly increased production. This type of engineering work is
called time-study engineering.

A related field of engineering, human-factors engineering,
also known as ergonomics, received wide attention in the late
1970s and 1980s when the safety of nuclear reactors was ques-
tioned following serious accidents that were caused by operator
errors, design failures, and malfunctioning equipment.

Human-factors engineering seeks to establish criteria for
the efficient, human-centred design of, among other things,
the large, complicated control panels that monitor and govern
nuclear reactor operations.

Words to be remembered:

trend — (n) HanpaBneHue, TeHAEHLMS malfunction — (n) HeucnpaeHas

enormous — (adj) rpomMagHbIn, OFPOMHbIN paboTa, aBapuitHbIA PEXM

volume - (n) o6béM efficiently — (adv) achdekTusHo,

to determine — (v) onpegensTb, ycTaHaBnMBaTh NPOAYKTUBHO

relation — (n) oTHOLLEHME, CBA3b, cause — (V) NPUYMHATb, BbI3bIBATb,
3aBUCUMOCTb ObITb NPUYMHON
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Exercise 35. Translate the following word combinations:
1) solving of complex problems;
2) enormous volume of data;

3) efficient operation,;

4) to cause errors;

5) greatly increased production;
0) a related field of engineering;
7) operator errors;

8) design failures ;

9) malfunctioning equipment;
10) complicated control panels.

Exercise 36. Explain in your own words the meaning of the
terms:

1) computerization;

2) efficient;

3) ergonomics;

4) malfunction;

5) monitoring;

6) volume of data;

7) distance learning;

8) communication.

Exercise 37. Answer the questions.
1. What is the most widespread trend in the engineering

profession?
. What are computers used for in modern engineering?
. What is modern engineering characterized by?
. What approaches are used in modern engineering?
. What is «ergonomics»?
. What does human-factors engineering deal with?

. Why did this branch of engineering receive wide at-
tention in 1970s and 1980s?

\IG\U‘I-D-OJL\)

Exercise 38. Translate into English.

1. KomnbioTepHasd HHAYCTPHUS — Haubosee ObBICTPOPA3BHU-
Barollleecs IIPOU3BOACTBO.

2. KoMnproTepHOe yIIpaBA€HHE aBTOMAaTH3UPOBAHHBIMU
IIPOU3BOACTBEHHBIMUA AMHHUAMHU OTKPBIBAE€T HOBBIE T'OPHU30OHTHI
AAd TIPOU3BOACTBA }le]lIéBBIX 1 Ka4E€CTBEHHBIX TOBaApPOB.

3. 3aMeHa aHaAOIOBBIX CHCTEM Ha LH(POBBIE SABASIETCH
KPYIHBIM JOCTHKEHHEM B chepe KOMMYHHUKAITHH.
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4. OTOT YHUBEPCUTET HIMNPOKO H3BECTEH CBOUMH TEXHO-
AOTHSIMU JAHUCTAHIIMOHHOTO O0y4YeHUS].

5. Maablii Bec maacTMacC U XOPOIIHE 3AEKTPOH3OASIIU-
OHHBIE CBOMCTBa II03BOAGIOT HCIIOAB30BaTh HUX B PaAHO3AEK-
TPOHUKE U SAEKTPOIPHOOpax, a TaK¥Ke BMECTO METAAAOB.

6. Pa3zBuTHe cHCTEM 3A€KTPOHHONM KOMMYHUKAIUH 3a IIO-
CAEHHE MATh AET CTHMYAHMPOBAAO IIPOM3BOZCTBO COOTBETCTBY-
IOIIMX IIPOTPAMMHBIX ITPOAYKTOB KOMITaHHUH-pa3paboTIHKOB.

Exercise 39. Read the text below. Pay attention to the functions
of internet.

We live in multi-media society. How does the internet af-
fect our lives? It can be very helpful to people who carefully
choose websites that they visit. The internet can increase our
knowledge of the outside world; there is much high-quality in-
formation that can help us to understand many fields of study:
science, medicine, the arts and so on. In this global network
you can find any information in a few minutes. Otherwise you
would have to search for the necessary information in directo-
ries, libraries or on the phone for a long time.

One of the most valuable functions of the internet is its
information function. The internet keeps people informed
about current events, as well as the latest achievements in
science and culture. Recently a system of distance learning
became popular. You can study foreign languages and even
study in universities. Individual educational programs can be
developed especially for you. The internet is also widely used
in business. Thanks to the internet, we have rapid connec-
tions with partners from all comers of the world. You can
even conduct negotiations, hear and see your contacts, and
exchange graphic and textual information.

Exercise 40. Match the following word combinations from the
above text:

1. UnnuBHayasbHas 1. Necessary information.
nporpaMma oOydeHHUs. 2. To develop programs.

2. IIpoBOoOUTE IEPETOBOPHI. 3. Distance learning.

3. O6MeHHBaThLCS 4. Individual educational
uH(opMaIue. program.

4. HoBeHline qOCTUKEHUS. 5. To conduct

5. [lucraHITMOHHOE OOyueHMe. negotiations.
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6. PazpabaTeiBaTh 6. Rapid connection.

IporpaMMBbl. 7. Latest achievements.
7. BricTpasi CBA3b. 8. To exchange
8. Heobxomymas nHpopMaIiys. information.

Exercise 41. Find out which of the listed below statements are
true/false/.

1. Scientific methods of engineering are applied in sev-
eral fields not connected directly with manufacture and con-
struction.

2. Engineers in industry work only with machines.

3. Time-study engineering results in greatly increased
production.

4. Ergonomics received wide attention only in the late
1990s.

S. Serious accidents were caused by operating errors,
design failures and malfunctioning equipment.

6. Human—-factors engineering is only connected with
the nuclear reactor operations.

Exercise 42. Retell the text about the future of the engineering
profession. Try to use words and word combinations from the
exercise 1 and exercise 2.
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UNIT 6

Read and translate the text.

HISTORY OF ROBOTICS

The concept of robots dates back to ancient times, when
some myths told of mechanical beings brought to life. Such
automata also appeared in the clockwork figures of medieval
churches, and in the 18th century some clockmakers gained
fame for the clever mechanical figures that they constructed.
Today the term automaton is usually applied to these hand-
crafted, mechanical (rather than electromechanical) devices
that imitate the motions of living creatures. Some of the “ro-
bots” used in advertising and entertainment are actually au-
tomata, even with the addition of remote radio control.

The term robot itself was derived from the Czech word ro-
bota, meaning “compulsory labour”. It was first used by the
Czech novelist and playwright Karel Chapek, to describe a me-
chanical device that looks like a human but, lacking human sen-
sibility, can perform only automatic, mechanical operations. Ro-
bots as they are known today do not only imitate human or other
living forms, True robots did not become possible, however, until
the invention of the computer in the 1940s and the miniaturiza-
tion of computer parts. One of the first true robots was an exper-
imental model designed by researchers at the Stanford Research
Institute in the late 1960s. It was capable of arranging blocks in-
to stacks through the use of a television camera as a visual sen-
sor, processing this information in a small computer.

Computers today are equipped with microprocessors
that can handle the data being fed to them by various sensors
of the surrounding environment. Making use of the principle
of feedback, robots can change their operations to some de-
gree in response to changes in that environment. The com-
mercial use of robots is spreading, with the increasing auto-
mation of factories, and they have become essential to many
laboratory procedures. Japan is the most advanced nation
exploring robot technology. Nowadays robots continue to ex-
pand their applications.
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Words to be remembered:

automata — (n) aBTOMaThl, MH. YCMO stack — (n) psag; kyya; rpyga

OT an automation — asTomar perform — (v) BbINOMHATL; COBEPLLATD;

apply - (v) npumeHsTh; ynotpebnsts “cnonb3oBaTh

handcrafted - (adj) ymeno, nckycHo handle - (v) obpabatbiBaTh;
M3rOTOBNEHHbIN BPYYHYHO nepepabatbiBaTh

motion — (n) gBWXeHWe feed - (v) 3anpaBnsTh; 3aknagbiBath;

advertise — (v) peknammpoBartb; noagepxuBatb

noMeLLaTtb 0bbABNEHNe feedback — (n) obpaTHas cBs3b
addition - (n) mononHeHue; nobaska; degree — (n) cTeneHb; CTyneHb
yBenuyeHue is response to — (n) B 0TBET Ha

remote — (adj) AUCTAHLNOHHBIN;
OTHANEHHbIN; yaanéHHbIN

spread — (v) pacnpocTpaHsTb(cs),
pacLUMpATLCS

derive — (v) (no)3aumcTBOBaTH
compulsory — (adj) obs3aTenbHbIN

essential — (adj) BaxHbIN;
CYLLECTBEHHbII; HEOOXOAMMBIA

capable - (adj) cnocobHbIR; ymenbii
lack - (v) HegocTaBaTb; He UMETS;

advanced - (adj) nepegosoi;
MPOABUHYTbIN

MCNbITbIBaTb HEAOCTATOK

arrange — (v) pacnonaratb; knaccudgu-
LiMpoBaTh; NPUBOAMTL B MOPSAOK

expand - (v) yBenmumBaTh(cs);
pacLmpsTh(cs)

Exercise 43. Find the following equivalents in the text:
1) AYCTaAHIIMOHHOE yIIpaBAECHUE,
2) MexaHUYEeCKHE YCTPOUCTBAa;
3) BBIIOAHSITH Ollepallly;
4) n3o6peTeHre KOMIIBIOTEPA;
5) 3KCIIepHMeHTaAbHASI MOIEAD;
6) obpabaTtriBaTh HH(QOPMAIIHIO;
7) ocHAIIATHL MUKPOIIPOIIECCOPAMU;
8) mepepabaTbIBaTh JaHHBIE;
9) puHIUII 00PaTHOM CBA3H;
10) koMMepPYECKOE UCIIOAB30BAHUE;
11) yBeAmuYMBarOIIAACH aBTOMATU3ALIHS,;
12) aabopaTopHble HUCCAEOBAHUSI;
13) camble nnepegoBble TEXHOAOTUU;
14) pacuiupgaTh IpUMeHeHre poOOTOB.

Exercise 44. Form five sentences combining suitable parts
the sentences given in columns I and II.

I IT

1. Today the term automation
is applied to the

1) The Stanford Research
Institute in the late 1960s
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2. Robot is a mechanical de- 2) Making use of the princi-
vice that ple of feedback

3. The first experimental mod- |3) Devices that imitate the
el of robot was designed by the | motions of living creatures
researchers at
4. Modern robots can change 4) Can perform only automat-
their operations to some degree |ic, mechanical operations

S. The commercial use of robots | 5) And they have become es-
is spreading with the increasing | sential to many laboratory
automation of factories procedures

Exercise 45. Translate the sentences below. Pay attention to
the ing-forms.

1. The first experimental robot model was capable of ar-
ranging blocks into stacks through the use of a television
camera as a visual sensor, processing this information in a
small computer.

2. Robots have been programmed for filling thousands of
factory jobs. They can do things that are dangerous or boring
for humans.

3. Robots can handle hazardous materials or undertake
operations potentially harmful for human beings.

4. Robotic arms are used for manufacturing in space.

5. Many industrial jobs that used to be done by humans
are increasingly being done by robots.

6. Computers today are equipped with microprocessors
that can handle the data being fed to them by various sensors
of the surrounding environment.

Exercise 46. Choose the correct forms.

1. Our scientists (have solved, has solved, have been
solved) a lot of important problems.

2. This law (has, have, had) been discovered by the end
of the 19t century.

3. This compound (was obtained, has obtained, has
been obtained) some time ago.

4. Everything is ready. The two substances (are mixed,
have been mixed, were mixed) just. You may begin your ex-
periment.

S. Don’t enter the laboratory, a dangerous experiment
(has been carried on, is being carried on, are carried on).
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6. Ernest Rutherford proved experimentally that the
positively charged nucleus of an atom (is, has, have) negative-
ly charged electrons revolving round it and attracted to it.

7. The study of semiconductors (was enriched, has en-
riched, have enriched) physics with new ideas and laws deal-
ing with electrical phenomena.

Exercise 47. Find in the text sentences containing the Passive
Constructions. Translate them in writing.

Exercise 48. Answer the following questions.

1. The concept of robots dates back to ancient times,
doesn’t it?

2. Where did such automata appear?

3. What kind of control is used in advertising and enter-
tainment «robots»?

4. Where was the term robot derived from?

5. What did the Czeck novelist and playwright Karel
Chapec want to describe using the term «robot»?

6. When did true robots become possible?

7. Where was the first experimental model of robot de-
signed?

8. What are the results of commercial use of robots?

9. Is Japan the most advanced nation exploring robot
technology?

Exercise 49. Read the text below. Add information of your own
experience.

There are different situations, where robot’s help is need-
ed, for example, in search and rescue operations, mine and
bomb detection, scientific exploration, etc. Scientists work out
different methods of robot’s moving and improve distant con-
trol. For example, a special camera helps operators of search
and rescue robot to make view of environment where the robot
is. There were suggested two types of cameras: the virtual 3D
display with an «elevated perspective» and the virtual 3D dis-
play with an «close-in perspective». The goal of the 3D display
is to provide a workplace for collaborative understanding be-
tween the human and robot. Scientists made experiments with
the help of people of different ages and genders and looked
how they coped with a task of operating robot on distance.
They did not see the machine, but with virtual cameras they
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created maps of environment. Such experiments help to inves-
tigate the errors of scientists and to avoid hardships in crucial
situations when errors are impossible.

Exercise 50. Be sure you know the following word combina-
tions. Use them while retelling the above text:
1) to improve distance control — coBepIleHCTBOBATL AU-
CTaHIIMOHHOE VIIPaBAEHUE;
2) to reduce human errors — CHIZKaTh OIITMOKH YEAOBEKA,
3) collaborative understanding — B3auMHOe IIOHHMAaHHUE;
4) to cope with a task — cipaBagaThcs ¢ 3aanueM (3anadeii);
5) virtual cameras — a(ppeKTUBHbIE KaMePhI;
6) crucial situation — KpuTHyecKkas CUTyallHsl.
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UNIT 7

Read and translate the text.

TYPES OF ROBOTS

People have long been fascinated with the idea of robots,
a term that can broadly be defined as an artificial human be-
ing. In the past humans only fantasized about them; today
many types of robots are a reality. For example, there are in-
dustrial robots, toy robots that entertain us, robots that help
in space exploration, robots used in the medical field, in agri-
culture, in the service sector, etc.

Industrial Robots. Robots today are being utilized in a
wide variety of industrial applications. Any job that involves
repetitiveness, accuracy, endurance, speed, and reliability
can be done much better by robots. For the past 30 years
robots have progressively taken over the fully automated
production lines of the automobile industry, wherein a chas-
sis of a vehicle is transported along a conveyor belt and is
welded, affixed, painted, and assembled by a succession of
robot stations. Some of the other industrial jobs performed
by robots are palletizing and packaging goods, dispensing
jobs, laboratory applications, and robots that pick minute
electronic components from trays or strips and accurately
place them on printed circuit boards in the electronics in-
dustry.

Mobile Robots. Also known as Automated Guided Vehi-
cles, or AG Vs, these are used for transporting material over
large sized places like hospitals, container ports, and ware-
houses, using wires or markers placed in the floor, or lasers,
or vision, to sense the environment they operate in. An ad-
vanced form of the AGV is the SGV, or the Self Guided Vehi-
cle. These robots have the ability of performing tasks that are
non-sequential and non-repetitive in environments that are
complex and they are defined as intelligent robots.

Telerobots. These robots are used in places that are
hazardous to humans, or are inaccessible or far away. A hu-
man operator located at a distance from a telerobot controls
its action. Some other examples of telerobots are used in lap-
aroscopic surgery. Doctors use remotely located robots to
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communicate with their patients, which enables them to treat
patients anywhere in the world. Telerobots are also useful in
nuclear power plants where they, instead of humans, can
handle hazardous material or undertake operations potential-
ly harmful for humans. They are particularly useful for space
exploration. They are used for the maintenance of satellites,
robotic arms for manufacturing in space, for constructing
space ships and space stations, etc.

Service Robots. The Japanese are in the forefront in
these types of robots. They can be subdivided into two main
types: 1) robots used for professional jobs; 2) robots used for
personal use. Personal use robots are becoming more and
more popular, with increased sophistication in Artificial Intel-
ligence. Although it is more expensive and difficult to make
highly intelligent and sensitive machines, but service robots
designed with minimal intelligence are already fairly common,
such as the vacuum cleaning robots, pet robots and enter-
tainment robots.

It is evident, the trend is towards developing more and
more sophisticated humanoid types of robots, with human-
like physical features and intellectual ability.

Words to be remembered:

application - (n) npumeHeHue;
NpYMEHNMOCTb

dispense — (v) pacnpegenss;
pasgaBaTtb

repetitiveness - (n) wabno;
WwabnoHHas paboTa

pick — (v) Bbibupats; 0TbMpats;
COpTMPOBaTL; coBMpaTh; NnogbupaTtb

accuracy — (n) TOYHOCTb;
npaBuWibHOCTb; TpeboBaTenbHOCTL

minute — (adj) o4eHb Menkui

tray — (n) nognoH; HernyboKuMi ALK

endurance - (n) BbIHOCNIBOCTb;
COMPOTUBEHNE U3HOCY; CPOK CIYXObl

strip — (n) neHTa; KoHBENEP

circuit — (n) cxema; KOHTYp; Uenb

reliability — (n) Hagé%HOCTb; NPOYHOCTL

sequential — (adj) nocnegoBaTencHbIi

chassis - (n) xogoBas yacTb
aBTomobuns, pama

accomplish — (v) BbINOMHAT;
3aBepluatb; 4OCTUraTh

weld — (v) (n) ceapuBaThb; CBapHON LUOB;
CBApHOE CoeAmnHeHue

maintenance — (n) TexHu4eckoe
obcnyxuBaHwe; akcnyaTaums

affix — (v) npvkpennsTb; NPUCOEONHSTH

surveillance - (n) HabntogeHwe; Hag3op

assemble — (v) cobupatb, MOHTMPOBATL

sophistication — (n) ycnoxHenne

palletize — (v) wrabenuposatb; ckna-
AMpOBaTh; NEPEBO3NTL HA NOALOHAX

provide — (v) obecneunBatb; cHabxaTb

succession — (n) nocnegoBaTeNbHOCTb
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Exercise 51. Find the following English equivalents in the text:
1) pazanyHbIEe TUIIBEI POOOTOB;
2) CKOPOCTh U HAAEXKHOCTB;
3) 1o KOHBeHepPHOU AeHTE;
4) yrAaoKa U yIIaKOBKAa TOBApOB;
S) KOHTPOAHPOBAThH Po0OTa;
6) HeJOCTYIIHbIE MECTA,;
7) omacHbIE U BpeaHbIe AT AIOOEH;
8) TexHHU4YECKOe 0OCAYKHMBaHUE;
9) IAS AMYHOTO ITIOAB30BaHUL;
10) ouncTKa OImacHBIX OTXOOOB.

Exercise 52. Translate the passage «Industrial Robots» in writing.

Exercise 53. Answer the following questions.

1. What kinds of jobs in industry can be done much bet-
ter by robots?

2. Where are telerobots used?

3. What is the function of a human operator?

4. Are telerobots useful in nuclear power plants? Why?

5. Telerobots are particularly useful for space explora-
tion. Do you agree? Why?

6. In which areas are personal robots used?

7. Why are personal robots so popular?

8. Which country is in the forefront of service robots use?

9. What is the trend towards developing types of robots?

Exercise 54. Choose the correct form.

1. Any job that involves accuracy, endurance and relia-
bility can (is done, be done, are done) much better by robots.

2. Robots pick minute electronic components from trays
or strips and accurately (is placing, are placed, place) them
on printed circuit boards in the electronics industry.

3. Telerobots are used in places that (are, is, was) haz-
ardous to humans, or are inaccessible or far away.

4. Today most robots (was used, were used, are used) in
manufacturing operations.

5. Robots (are intended, are intending, is intented) for
replacement of humans in industrial and dangerous areas.

6. Robots of adaptive operating (has, have, have been)
sensor parts.
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7. Many software systems and frameworks (had been
proposed, have been proposed, has been proposed) to make
robots programming easier.

Exercise 55. Explain in English the meaning of the following
terms:

1) artificial;

2) monitoring;

3) miniscule components;

4) maintenance;

5) service robots;

6) intelligent machines;

7) personal use robots;

8) telerobot.

Exercise 56. Read the text “Optical Fiber”. Write out new
words. Be ready to discuss varieties of fiber application.

An optical fiber is a flexible, transparent fiber made of a
pure glass (silica) not much wider than a human hair. It func-
tions as a waveguide, or "light pipe", to transmit light between
the two ends of the fiber. The field of applied science and en-
gineering concerned with the design and application of optical
fibers is known as fiber optics. Optical fibers are widely used
in fiber-optic communications. This permits transmission
over longer distances than other forms of communication. Fi-
bers are used instead of metal wires because signals travel
along them with less loss and are also immune to electro-
magnetic interference. Fibers are also used for illumination.

Optical fiber typically includes a transparent core sur-
rounded by a transparent cladding material with a lower in-
dex of refraction. Light is kept in the core by total internal re-
flection. This causes the fiber to act as a waveguide. Fibers
that support many propagation paths or transverse modes
are called multi- mode fibers (MMF), they are used for short-
distance communication links. Single-mode fibers are used
for most communication links longer than 1,050 meters
(3,440 ft).

Joining lengths of optical fiber is complex. The fibers
ends must be carefully cleaved, then spliced together either
mechanically or by fusing them together with heat. There are
special optical fiber connectors for removable connections.
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Exercise 57. Complete the following statements. Use the text
«Optical Fiber».

. An optical fiber is...

. Optical fibers are widely used in...

. Fibers are used instead of metal wires because...

. Fibers are also used for...

. Optical fiber typically includes...

. Multi-mode fibers generally have...
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Exercise 58. Find answer to the following questions in the text
«Optical Fiber».

1. What kind of material is used for fiber production?

2. What is the width of an optical fiber?

3. Why are optical fibers widely used in fiber-optic com-
munications?

4. What does optical fiber typically include?

5. What is the difference between multi-mode fibers and
single-mode fibers?

6. Where are multi-made fibers used?

7. Where are single-mode fibers used?

Exercise 59. Translate the sentences below into English in
writing.

1. C HUM HE0oO0XOAUMO HEMEIOAEHHO ITIOTOBOPUTE 110 3TOMY
BOITPOCY.

2. OTOT 5KCIIEPUMEHT OyIeT 3aKOHYEH B CPOK.

3. TeaepoOOTHI YCHENIHO MPUMEHSIOTCHA TaM, Ile OIIacHO
AT 9eAOBEKA.

4. OTU BUABI CBSI3U OCYILECTBASIOTCA IIPU IIOMOIIIN OIITO-
BOAOKOHHOM TE€XHOAOTHH.

5. MHe 1TpeAOKHAYU OUYeHb HHTEPECHYIO paboTy.

6. O6 obracTsX MPUMEHEHHST OIITUYECKOTO BOAOKHA MHO-
'O TOBOPSIT.

7. BOAOKHA HCIIOAB3YIOT BMECTO METAAAMYECKUX ITPOBO-
[I0B, TakK Kak II0 HUM CHUTHaAbl UAYT C MEHBIIUMH IIOTEPAMU U
OHU HEBOCIIPUUMYUBEI K SACKTPOMAarHUTHBIM [IOMEXaM.

8. Bam 00BacHAT, KaKHE BEIECTBA HEOOXOIUMMBI [IAS
IIPOBEAECHUL 3TOTO OIIbITA.
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UNIT 8

Read and translate the text.

ROBOTICS

Robot is a mechanical artificial agent. Robots are in-
tended for replacement of humans in industrial and danger-
ous areas. The word robot can refer to both physical robots
and virtual software agents. Before appearance of robots it
was accepted as norm that they would be human-like. But
industrial robots are never human-like, if during designing it
was not the main goal.

Robot can submit to commands of operator or work ac-
cording to a plan which was created before. Also it can run
with the help of artificial intelligence technology. These tasks
help to facilitate or replace human labor in building, manu-
facturing, work with harmful materials.

In robot’s structure there is mechanical part and operat-
ing system of this part, which gets signals from manipulation
system of sensor part. Mechanical part is divided into manip-
ulation system and system of moving. Manipulators in me-
chanical part for robots are analogs of human arms. They in-
clude 2 types of mobile branches:

e for forward movement;

e for angular displacement.

For robotic engineers, the physical appearance of a ma-
chine is less important than the way its actions are con-
trolled. For many people, if a machine looks anthropo-
morphic or zoomorphic, especially if it is limb-like (e.g. a
simple robot arm), or has limbs, or can move around, it
would be called a robot. There are many variations in defini-
tions of what exactly is a robot. Therefore, it is sometimes
difficult to compare numbers of robots in different countries.
To try to provide a universally acceptable definition, the In-
ternational Organization for Standardization gave a defini-
tion of robot in ISO 8373, which defined a robot as «an au-
tomatically controlled, reprogrammable, multipurpose ma-
nipulator programmable in three or more axes, which may
be either fixed in place or mobile for use in industrial auto-
mation applications». This definition is to be used when
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comparing the number of robots in each country. In spite of
the ISO definition, countries, such as the USA and Japan,
have different definitions of robots. Japan, for example, lists
very many robots partly because more machines are counted
as robots. Both Japan and the USA are important players in
the development of robotics. The Robotics Institute of Ameri-
ca (RIA) defines a robot as: a reprogrammable multi-
functional manipulator designed to move materials, parts,
tools, or specialized devices through variable programmed
motions for the performance of a variety of tasks.

The RIA recognizes four classes of robots:

1. Handling devices with manual control.

2. Automated handling devices with predetermined cycles.

3. Programmable, servo-controlled robots.

4. Robots capable to acquire information from the for in-
telligent motion.

For movement on open territory usually wheeled or
walking or caterpillar system is used. This is the most univer-
sal type of movement systems. For uneven surface there are
hybrid constructers which blend together different types.
Movements along mono railing or on ruts are used at indus-
trial enterprises.

Robot software is the coded commands that tell a me-
chanical device (known as a robot) what tasks to perform, as
well it is used to control robot’s actions. Robots programming
is a nontrivial task. Many software systems and frameworks
have been proposed to make robot programming easier.

Words to be remembered:

facilitate — (v) obneryats, ynpowiats predetermined — (adj) 3agaHHbIi;

replacement — (n) 3ameHa, 3amelleHne 3apaHee YCTaHOBMEHHbIN

accept — (v) npuHMMmaTh; Jonyckartb acquire — (n) npuobpeTaTb; OBNagesatb

harmful - (adj) BpegHbIi, narybHbIn uneven — (adj) HEpOBHBIN; LLIEPOXOBATLIN

branch — (n) HanpaBnexwe; OTBETBNEHME rut — (n) kones; 6opo3ga

forward — (adv) Bnepén; nanblue blend - (n) cmelumBaTh; coveTaTbCs

angular - (adj) yrnoson perform — (v) coBepLuaTh; BbINOMHATD;

limb — (n) koHEYHOCTb UCMONHATL

displacement - (n) nepemeLeHve; trivial - (adj) npoctoit; 06bIaeHHbIR
CMeLLEeHKe; CaBuT ISO (International Organization for

define — (v) onpenensTs, faBatb Standardization) - MexayHapoaHas
onpegeneHue; faBaTb XapaKTepuCTUKy OpraHusauma no craHaapTu3alnm
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Exercise 60. Translate the following word combinations from
the text:

1) replacement of humans in industrial and dangerous
areas;

2) to submit to commands of an operator;

3) mechanical part and operating system of this part;

4) manipulation system and system of moving;

S) variations in definition of a robot;

0) the physical appearance of a machine;

7) handling devices with manual control;

8) automated handling devices with predetermined cycles;

9) programmable servo-controlled robots;

10) wheeled, walking or caterpillar system,;

11) the coded commands;

12) teleoperated robots for mine cleaning;

13) to perform and control actions.

Exercise 61. Find the following equivalents in the text:
1) nossBA€HME POOOTOB;
2) UCKYCCTBEHHBIY UHTEAAEKT;
3) 3aMeHATh TPYO YeAOBEKA;
4) cucreMa OBUKEHUS;
S) KOHTPOAUPOBATh AeUCTBHUSI;
0) 3apaHee YyCTAaHOBAEHHBIH ITUKA;
7) coyeTaTh pPa3AUYIHBIE TUIIHI,
8) ABUIKEHNE 10 MOHOPEABCY;
9) mporpaMMHOe oOecIieYeHuE;
10) 3akonupoBaHHbIE KOMAaHIbI.

Exercise 62. Find in the text sentences with the Passive Con-
structions. Translate them in writing at home. Pay attention
to the tense.

Exercise 63. Choose the correct form:

1. There (was written, were written, is written) many
books about robots.

2. It is necessary to develop principles and algorithms
(allowing, allows, allowed) more effective communication and
interaction between humans and robots.

3. There are different situations when robot’s help (is
needed, needs, is needing).
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4. Industrial robots (is used, are used, was used) exten-
sively for palletizing and packaging of various manufactured
goods.

S. For the first time robots were used (assist, assisted, to
assist) in search and rescue operations.

6. Some rescue operations (is, are, was) very dangerous
for people.

7. Robotics can surely (is, was, be) a new arena of busi-
ness development.

Exercise 64. Answer the following questions:
. What is a robot?
. Are industrial robots human-like?
. What is the mechanical part of robot divided into?
. Which organization gave a definition of a robot?
. What is the American definition of a robot?
. How many classes of robots does the RIA recognize?
. What kinds of robots are used for movement on open
territory?
8. Where are movements along mono railing or on ruts
used?
9. Are teleoperated robots used for mine cleaning or
road building?
10. What makes robots programming easier?
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Exercise 65. Choose from list B synonyms to the words of list A:

A B
1. specific; 1. sensitive;
2.in essence; 2. to result in;
3.beam; 3. foundation;
4.delicate; 4. special,;
5.at a rapid pace; S. fundamental,
6.to give rise to; 6. in fact;
7.basis; 7. place;
8.essential; 8. to radiate;
9.spot; 9. quickly;
10.to give off. 10. ray.
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Exercise 66. Choose from list B antonyms for the words of list A:

A B
1.to include; 1.high frequency;
2.in phase; 2.strong;
3.to turn on; 3.on the other hand,;
4.narrow; 4. slowly;

S5.weak; S.internal;

6.on the one hand,; 6.to exclude;
7.at a rapid pace; 7.innermost;
8.external; 8.wide;
9.outermost; 9.to turn off;
10.low frequency. 10. out of phase.

Exercise 67. Translate the text below. Pay attention to the
Modal Verbs.

Three Laws of Robotics are a set of three rules written
by Isaac Asimov, which almost all robots appearing in his fic-
tion must obey. Introduced in his 1942 short story "Runa-
round", the Laws state the following:

1. A robot may not injure human beings or make them
any harm.

2. A robot must obey orders given to it by human beings
except where such orders would conflict with the First Law.

3. A robot must protect its own existence as long as such
protection does not conflict with the First or Second Law.

But it is necessary to be a genius to apply these laws in
practice. And it takes robots to understand these laws. Now-
adays scientists recognize that laws are good for writing sto-
ries but in practice they are useless.

Exercise 68. Do you agree or not? Comment on the following
statements.

1. Modern technology is rapidly spreading all over the world.

2. One can easily imagine the life today without any
home gadgets.

3. The PCs have become a part of everyday life.

4. The development of science brings only progress.

S. Science and technology should be used only in peace-
full purposes.

6. The discovery of microware was a step forward.

7. The virtual reality is an amazing thing.
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UNIT 9

Read and translate the text.

ROBOTS IN MANUFACTURING

Today most robots are used in manufacturing opera-
tions. The applications of robots can be divided into three
categories:

1) material handling;

2) processing operations;

3) assembly and inspection.

Material handling is the transfer of materials, loading
and unloading of machines. Materials transfer applications
require the robot to move materials or work parts from one
place to another. Many of these tasks are relatively simple:
robots pick up parts from one conveyor and place them on
another. Other transfer operations are more complex, such as
placing parts in an arrangement that can be calculated by the
robot. Machines loading and unloading operations require the
robot to be equipped with a gripper that can grasp parts.
Usually the gripper must be designed specifically for the par-
ticular part geometry.

In robotic processing operations the robot manipulates a
tool to perform a process on the work part. Examples of such
applications include spot welding, continuous arc welding
and spray painting. Spot welding of automobile bodies is one
of the most common applications of industrial robots. The ro-
bot positions a spot welder against the automobile panels and
frames to join them.

Arc welding is a continuous process in which robot
moves the welding rod along the welding seam. Spray paint-
ing is the manipulation of a spray-painting gun over the sur-
face of the object to be coated. Other operations include
grinding and polishing in which a rotating spindle serves as
the robot’s tool.

The third application area of industrial robots is assem-
bly and inspection. It is expected to increase because the cost
of manual labour is high. The design of the product is an im-
portant aspect of robotic assembly. Assembly methods that
are satisfactory for humans are not always suitable for ro-
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bots. Screws and nuts are widely used for fastening in manu-
al assembly, but the same operations are extremely difficult
for a one-armed robot. Inspection is the area of factory opera-
tions in which the utilization of robots is growing. In a typical
inspection job, the robot positions a sensor with respect to
the work part and determines whether the part answers the
quality specifications. In nearly all industrial robotic applica-
tion, the robot provides a substitute for human labour. There
are certain characteristics of industrial jobs performed by
humans that can be done by robots:

1. the operation is repetitive, involving the same basic
work motions every cycle;

2. the operation is hazardous or uncomfortable for the
human worker (for example: spray painting, spot welding, arc
welding, loading and unloading tasks);

3. the workpieces or tools are too heavy and difficult to
handle;

4. the operation allows the robot to be used in two or

three shifts.

Words to be remembered:

manufacturing - (n) npon3BoaCTBO;
u3rotoeneHue; obpabotka

grasp — (v) CxBaTbIBaTh; 3aXMMaTh

spot welding — (n) ToueyHas cBapka

application - (n) npumeHeHue;
MpUINoXeHue (CUnbl, yeunus)

continuous — (adj) HenpepbIBHbIN

welding rod — (n) anekTpog 4ns cBapky

handling — (n) norpy3ka; pa3rpyska;
TPaHCMOPTMPOBKa

arc welding - (n) anektpogyrosas
cBapka

assembly — (n) 1) moHTax; cbopka;.
2) arperar; y3en; KoMnnekr

spray painting — (n) okpacka pacrblreHvem

processing — (n) 0bpaboTka; TexHonorus

inspection — (n) ocMOTp; NpoBepka;
VHCMEKTMPOBAHWE; HaA30p

frame — (n) 1) kopnyc; ocTOB; Kapkac;
2) pama; pamka

transfer — (n) nepemeLyexve (getanen
C onepauuu Ha onepauyio)

screw — (n,v) BUHT; wypyn;
3aBNHYMBATD; 3AKPEMIATH (BUHTaMK)

loading - (n) Harpy3ka; norpy3ka;
HaBarka; 3arpyska

spray painting gun — (n) pacnbinutens
Kpacku

pick up — (v) nogHumaTb; nogbupatb

welding seam — (n) cBapOyHbIii LLIOB

arrangement — (n) 1) pacnonoxexve;
paccTaHoBKa; pasMeLleHre

grinding — (n) 1) wnudosaHue;
2) nsmenbyeHe; apobneHue

utilize — (v) ucnons3osars;
YTUNM3MPOBATb; MPUMEHSITH

polishing - (n) 1) nonuposanve;
2) oThenka

gripper — (n) 3axsar; KneLiu;
3axBaTHOe YCTPOMCTBO

shift — (n) 1) cmena; 2) caoswr,
CMeLLiEHe; nepemeLLeHne
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nut — (n) ranka, mycra spindle — (n) WwnuHaenb; Ban; 0Cb; Banuk
substitute — (n) 3ameHuTens; hazardous - (adj) onacHbli;
3aMecTuTenb PUCKOBaHHBbI

Exercise 69. Find the following equivalents in the text:
1) morpy3Ka u pasrpy3kKa;
2) poboT ocHaIIEH 3aXBaTOM;
3) To4yedHad CBapKa;
4) 3neKTpoayroBad CBapKa;
5) oKpacKa pacobIA€HUEM,;
6) cBapOYHEIH IIIOB;
7) manpoBaHUEe U IOAUPOBAHUE;
8) CTOMMOCTB PYYHOTIO TPYAa;
9) TeXHUYECKHE yCAOBHSH;
10) cauimkoM TSKEABIE AETAAH;
11) poboT 3aMeHsIET YEAOBEKA,;
12) po6oThI mas COOPKH.

Exercise 70. Explain in English the meaning of the following
terms:
1) material handling;
2) a gripper;
3) a welding seam,;
4) manual labour;
5) assembling;
6) inspection;
7) spot welding;
8) spray painting;
9) industrial robot;
10) polishing.

Exercise 71. Find in the text sentences with Modal Verbs.
Translate them.

Exercise 72. Choose the correct forms:

1. High purity silicon crystals are widely employed in
devices (using, used, use) in power electronics.

2. The results of this experiment (have, having, has)
been discussed at the seminar.

3. The law (had been, has been, have been) formulated
by the 19th century.
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4. The rate of the reaction was very slow because these
two gases (are being mixed, had been mixed, have been
mixed) before the temperature was raised.

5. Copper oxide and selenium (are, is, has) always p-
type. Zink oxide (is, are, have) always n-type.

6. Electrical conductivity of semiconductor is one of the
(more, most, much) important physical properties.

7. The importance of atomic energy will grow still more
when fast neutron reactors (will be used, are used, is used)
on a large scale.

Exercise 73. Answer the questions.

1. How are robots used in manufacturing?

2. What is “material handling”?

3. What does a robot need to be equipped with to do
loading and unloading?

4. What does robot manipulate in robotic processing op-
eration?

S. What is the most common application of robots in au-
tomobile manufacturing?

6. What operations can be done by robot in car manu-
facturing industry?

7. What are the main reasons for using robots in pro-
duction?

8. How can robots inspect the quality of products?

9. What operations can be done by robots in hazardous
conditions?

Exercise 74. Translate the text below in writing.

Nanotechnology

Nanotechnology comprises technological developments
on the nanometer scale, usually 0,1 to 100 nm (1/1,000 um,
or 1/1,000,000 mm). A possible way to interpret this size is
to take the width of a hair, and imagine something ten thou-
sand times smaller. The term has sometimes been applied to
microscopic technology. Nanotechnology is any technology
which exploits phenomena and structures that can only oc-
cur at the nanometer scale, which is the scale of several at-
oms and small molecules (U — MUKPOH, UM — MHAAUMUKPOH).
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Exercise 75. Choose the appropriate words from the list below:

1. Many methods of making and (xpanenus) of electric
charges were discovered during the 18t century.

2. It was difficult to produce static electricity in large
(koamyecTBax).

3. Davy used 2000 (saemenToB) to supply the first arc
light.

4. Michael Faraday got a current of electricity in the (ka-
TYILIKA).

S. The discovery of the electric lamp (yckopumo) the im-
provement of the dynamo.

6. Principles of electronic television (0bIAM IIpenAOXKEHBI)
by B.L. Rosing.

7. Transistors consume (HamMHOTO MeHBbIIe) electric pow-
er than vacuum tubes.

8. By 1730 scientist (3ametmnamn) a close interaction be-
tween electricity and magnetism.

9. The basic devices in radio engineering — (paguonepe-
natomme) and (pamuorrpuéMmHbie) ones — were developed by
Russian scientists.

Were suggested, calls, had noticed, storing, quantities,
far less, coil, speeded up, radio transmitting, vacuum tubes,
radioreceiving.

Exercise 76. Translate the word combinations; make up sen-
tences with them:

1) minimum amount;

2) labour saving;

3) control systems;

4) precision devices;

S) power supply;

6) semiconductor devices;

7) remote control methods;

8) automatic control systems;

9) small-dimensioned devices;

10) long-distance transmission lines.
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UNIT 10

Read and translate the text.

AUTOMATION

Automation is the system of manufacture performing
certain tasks, previously done by people, by machines only.
The sequences of operations are controlled auto-matically.
The most familiar example of a highly automated system is an
assembly plant for automobiles or other complex products.

The term automation is also used to describe nonmanu-
facturing systems in which automatic devices can operate in-
dependently of human control. Such devices as automatic pi-
lots, automatic telephone equipment and automated control
systems are used to perform various operations much faster
and better than could be done by people.

Automated manufacturing had several steps in its devel-
opment. Mechanization was the first step necessary in the de-
velopment of automation. The simplification of work made it
possible to design and build machines that resembled the mo-
tions of the worker. These specialized machines were motor-
ized and they had better production efficiency. Industrial ro-
bots, originally designed only to perform simple tasks in envi-
ronments dangerous to human workers, are now widely used
to transfer, manipulate and position both light and heavy
workpieces.

The feedback principle is used in all automatic-control
mechanisms when machines have ability to correct them-
selves. Using feedback devices, machines can start, stop,
speed up, slow down, count, inspect, test, compare, and
measure. These operations are commonly applied to a wide va-
riety of production operations. Computers have greatly facili-
tated the use of feedback in manufacturing processes. Com-
puters gave rise to the development of numerically controlled
machines. Another development using automation are the flex-
ible manufacturing systems (FMS). A computer in FMS can be
used to monitor and control the operation of the whole factory.

Many industries are highly automated. The automation
technology in manufacturing and assembly is widely used in
car and other consumer product industries. In communica-
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tions and especially in the telephone industry dialling and
transmission are all done automatically. Railways are also
controlled by automatic signalling devices, which have sen-
sors that detect carriages passing a particular point. In this
way the movement and location of trains can be monitored.
Not all industries require the same degree of automation.
Sales, agriculture, and some service industries are difficult to au-
tomate, though agriculture industry may become more mecha-
nized, especially in the processing and packaging of foods.
Nevertheless, each industry has its own concept of au-
tomation that answers its particular production needs.

Words to be remembered:

sequence — (n) NOCNeA0BaTENbHOCTD; facilitate — (v) obnervars;
yepefoBaHue; NopsAoK CreaoBaHus CofeNCTBOBaTb; CnocobCcTBOBATH

simplification — (n) ynpowiexue dialing — (n) Habop Homepa TenegoHa

resemble — (V) MMETb CX0ACTBO; flexible — (adj) rmbkuit; nerko
NOXOAMTb Ha; HANOMUHATb npucnocabnmeaemblii

efficiency — (n) adpdekTneHOCT; particular — (adj) onpegenénHblit;
NPOU3BOANTENBHOCTb; MPOAYKTUBHOCTb 0COBEHHbIN; cneuundrnyeckuin

feedback — (n) obpatHas cBs3b degree — (n) cTeneHb; CTyneHb

Exercise 77. Find the following English equivalents in the text:

1) mocaeoBaTEABHOCTE OIlepaIlui;

2) He3aBHUCHUMO OT KOHTPOAS;

3) mepBBIH HIAT B Pa3BUTHU aBTOMAaTU3aIIUH;

4) HalIOMHHATB ABUKEHHUI pabodero;

5) BBIIIOAHATDH IIPOCThIE 3a0aHUSI;

0) mpuHIUIT 0OpPaTHOM CBA3H;

7) BHEApEHNE MHKPOIIPOIIECCOPOB;

8) KoMIIbIOTEP aBTOMATUYECKU AAET UHCTPYKIINY;

9) rubKue (Aerko mpucriocabAnBaeMble) MIPONU3BOACTBEH-
HbI€ CUCTEMBI;

10) aBTOMaTH4YE€CKHE CHUTHAABHBIE YCTPOMCTBA;

11) crereHs aBTOMATU3AIINH,

12) ompeneseHHbIE IPOU3BOACTBEHHBIE ITOTPEOHOCTH.

Exercise 78. Explain in your own words the meaning of the fol-
lowing terms:

1) sequence of operations;

2) automated control systems;

3) simplification of work;
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4) integrated systems;

S) microprocessors;

0) flexible manufacturing systems;
7) mechanization.

Exercise 79. Complete the following sentences. Use the text.
Translate them:

. Automation is the systems of ...

. The term automation is also used to...

. The simplification of work made it possible to...

. Industrial robots, originally designed only to perform...

. The feedback principle is used in...

. Computers have greatly facilitated...

. A computer in FMS can be used to...

. Each industry has its own concept of...

O~NOUlhAWN —

Exercise 80. Answer the following questions. If you can’t, use
the text.

1. What is the most familiar example of a highly auto-
mated system?

2. Which devices can operate independently of human
control?

3. Which is the first step in the development of automation?

4. What was the result of work simplification?

5. What tasks were industrial robots originally designed for?

6. What kinds of operations became possible with the
use of feefback devices?

7. Which industries are highly automated?

8. Which industries are difficult to automate?

Exercise 81. Choose the correct form:

1. Electricity can also (is converted, was converted, be
converted) efficiently into other forms of energy.

2. Automated control systems perform various opera-
tions (much faster and better, more faster and better, much
fast and good) than could be done by people.

3. The automobile industry was the first (to be used, to
use, is used) an integrated system of production.

4. Computers have (greater, great, greatly) facilitated the
use of feedback in manufacturing processes.

S. Modern automated lines (is controlled, are controlled,
have controlled) by programmable logic controllers.
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6. Any automated control system (can’t do, isn’t do,
hasn’t do) without electricity.

Exercise 82. Read the text below. Be ready to express your own
point of view.

Advantages and Disadvantages of Automation

The main advantage of automation are:

* Replacing human operators in tedious tasks.

* Replacing humans in tasks that should be done in
dangerous environments (i.e. Fire, space, volcanoes, nuclear
facilities, under the water, etc).

* Making tasks that are beyond the human capabilities
such as handling of too heavy loads, too large objects, too hot
or too cold sustances or the requirement to make things too
fast or too slow.

* Economy improvement. For example, when an enterprise
that has invested in automation technology recovers its invest-
ment; when a state or country increases its incomes due to au-
tomation like Germany or Japan in the XXI Century or when the
humankind can use the internet which in turn use satellites.

The main disadvantages of automation are:

* Technology limits. Nowadays technology is not able to
automatizate all the desired tasks.

e Initial costs are relatively high. The automation of a
new product requires a huge initial investment in comparison
with the unit cost of the product.

Exercise 83. Read and translate the text about crystals. Write
out the following words and word combinations, translate and
memorize them:

1) a characteristic feature;

2) a crystalline structure;

3) according to a pattern;

4) a space cubic lattice;

5) in the corners of a cube;

0) a good quality crystal;

7) to meet certain standards;

8) with no inclusions and cracks;

9) planar and smooth without steps.
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Render the text below in English.

Some Facts About Crystals

A characteristic feature of semiconductors is that they
are crystalline. The atoms or molecules making up a crystal-
line structure are grouped according to definite geometrical
patterns. This pattern is known to be a space cubic lattice.
The simple cubic lattice contains atoms lying in the corners of
a cube and at no other position.

A good quality crystal must meet certain prescribed
standards. A crystal may be considered good if it is clear with
no inclusions, cracks, must be planar and smooth without
steps. Besides these general requirements there are also some
special demands connected with the purpose of growing crys-
tals. Accordingly, the crystals may be semiconductors, pie-
zoelectric crystals, or crystals with special mechanical, opti-
cal, electrical or electron optical properties.

The techniques that have been used most successfully
for growing semiconductor crystals can be divided into three
groups: growth from the melt, from the solution and from the
vapour phase.

Exercise 84. Translate the sentences in writing:

1. AAMa3bI HCIIOAB3YIOTCS [IAS pPe3aHUus abpa3uBHBIX Ma-
TEePHaAOB, a TaK¥XKe [Ad YHCTOBOH 00paboTKM MTOBEPXHOCTHU
TBEPOBIX MaTEpPHUAAOB.

2. [IanacT™Macchl IIPOU3BOAATCA B BHUOE AHCTOB, TOHKHUX
IAEHOK, BOAOKHA U I'PaHyA.

3. IIBX (PVC - polyvinyl chloride) — 6eciiBeTHOE TBEpPIOE
BEIIIECTBO C OTAMYHOM YCTOWYHMBOCTBIO K BO3JAEHCTBHIO BOMIBI,
CIIUPTOB, KOHIIEHTPUPOBAHHBIX KHCAOT.

4. ATOMBI U MOAEKYABI IIOAYIIPOBOOHUKOB HMEIOT KpHU-
CTaAAMYECKYIO PEIIETKY.

S. KpeMHui#i u repMaHuii UMEIOT aAMas3HYyI0 KyOHYEeCKYyIO
PEIIETKY.

6. [IBX mupoko mpuMeHsIeTcd IIPHU IIPOU3BOACTBE H30-
ASITAHN AL IIPOBOOB.

7. Cyl1ecTByeT HECKOABKO METOMOB BBIPAIIMBaHUA KpPU-
CTaAAOB: POCT M3 PacCIlAaBOB, U3 pacTBopa U U3 IapoBoH ¢asbl.

8. MexaHuzalyusa — 3TO HEPBBIH ITar, HEOOXOAUMBIH IIAS
pPa3BUTHL aBTOMAaTHU3aIlNH.
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UNIT 11

Read the translate the text.

TYPES OF AUTOMATION

Manufacturing is one of the most important application
area for automation technology. There are several types of au-
tomation in manufacturing. The examples of automated sys-
tems used in manufacturing are described below.

Fixed automation, sometimes called “hard automation”
refers to automated machines in which the equipment con-
figuration allows fixed sequence of processing operations.
These machines are programmed by their design to make on-
ly certain processing operations. They are not easily changed
over from one product style to another. This form of automa-
tion needs high initial investments and high production rates.
That is why it is suitable for products that are made in large
volumes. Examples of fixed automation are machining trans-
fer lines found in the automobile industry, automatic assem-
bly machines and certain chemical processes.

Programmable automation is a form of automation for
producing products in large quantities, ranging from several
dozen to several thousand units at a time. For each new
product the production equipment must be reprogrammed
and changed over. This reprogramming and changeover take
a period of non-productive time. Production rates in pro-
grammable automation are generally lower than in fixed au-
tomation, because the equipment is designed to facilitate
product changeover rather than for product specialization. A
numerically controlled machine-tool is a good example of pro-
grammable automation. The program is coded in computer
memory for each different product style and the machine-tool
is controlled by the computer program.

Flexible automation is a kind of programmable auto-
mation. Programmable automation requires time to repro-
gram and change over the production equipment for each se-
ries of new product. This is lost production time, which is ex-
pensive. In flexible automation the number of products is lim-
ited so that the changeover of the equipment can be done
very quickly and automatically. The reprogramming of the
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equipment in flexible automation is done at a computer ter-
minal without using the production equipment itself. Flexible
automation allows a mixture of different products to be pro-

duced one right after another.

Words to be remembered:

change over — (v) nepeHanaxusarb;
nepexoanTb (k yemy-nmbo)

fixed — (adj) cTaumoHapHbiIit;
HEMOABWXHbIN; 3aKPENNEHHbIN

equipment — (n) 0bopynoBaHKe; OCHALLEHWE changeover — (n) nepexog; nepeHanagka

sequence — (n) nocnegoBaTensHOCTb facilitate — (v) cnocobcTeoBaTH

initial — (adj) nepBoHavanbHbIi;
HayarbHbIi

non-productive — (adj) Henpon3BoAUTENBHLIN

assembly machines - (n) c6opoyHble
MalLWHbI

rate — (n) Temn; cKOpoCTb
require — (v) TpeboBatb

Exercise 85. Find English equivalents in the text:
1) cpepa mpumeHeHUd;
2) cucTeMsbl, HCIIOAB3yeMble B IIPOU3BOICTBE;
3) pukcHupoBaHHas II0CAEIOBATEABHOCTD OIlepallvii;
4) nepennporpaMMHUpPOBaHHE U IIEpEHAAAQIKA;
5) aBTOMaTHUYeCKHEe COOPOYHbIE MAIITUHEI;
0) KOHTPOAUPYEMBIH KOMITBIOTEPHOH IIPOrpPaMMO;
7) TIoTepsIHHOE ITPOU3BOACTBEHHOE BPEMS;
8) cTaHOK C YHMCAOBBIM IIPOTPAMMHBIM yYIIPABAEHUEM;
9) pazHOOOpa3HasI IPOLYKITHS.

Exercise 86. Translate the following word combinations:
1) the most important application,;
2) fixed or “hard” automation;
3) certain processing operations;
4) from one product style to another;
5) machining transfer lines;
0) products in large quantities;
7) several thousand units at a time;
8) to code in computer memory;
9) to produce one after another;
10) flexible automation.

Exercise 87. Explain in your own words the meaning of the fol-

lowing terms:
1) automation technology;
2) fixed automation;
3) sequence of operations;

52



4) high initial investments;

5) non-productive time;

6) programmable automation;

7) computer terminal;

8) the changeover of the equipment.

Exercise 88. Answer the following questions. If you can’t, use
the text.

1. What is the most important application of automa-
tion?

2. What is fixed automation?

3. What does the form of fixed automation need?

4. Which is the best example of programmable automa-
tion?

5. What are the limitations of programmable automa-
tion?

6. What are the advantages of flexible automation?

7. Is the number of products in flexible automation lim-
ited? Why so?

8. Where is the reprogramming of the equipment in flex-
ible automation done?

9. Is it possible to produce different products one after
another using automation technology?

Exercise 89. Choose the correct form:

1. The modern world of high technology (is possible, are
possible, were possible) mainly due to the development of the
computer.

2. In the office personal computers may (be used, is
used, are used) for word processing, bookkeeping, storage
and handling of necessary information.

3. The Swedish Anders Celsius was the first to propose
the use of a scale in which the interval between the freezing
and boiling points of water (was divided, is divided, are divid-
ed) into 100 degrees.

4. World famous authors and publishers (is said, to say,
say) that the Internet violates their copyright because web-
programmers put all kinds of books, pictures, music, films
and programs free on the Internet reducing their profits.
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S. Television (informing, informs, inform) people about
current events, the latest developments in science and poli-
tics, and offers different programmes.

6. Can you imagine a situation when all devices (pro-
duce, produces, producing) electricity would stop operating?

7. Computers (are increasingly used, are increasingly
using, is increasingly used) for solving complex problems as
well as for handling, storing and generating the enormous
volume of data modern engineers must work with.

Exercise 90. Render the text below in English.

Yuapam ToOMCOH, aHTAUHCKUHN (PU3UK, ABAFIETCS OIHUM
U3 OCHOBaTeAel TepMOOUMHAMHUKU U KUHEMaTHYEeCKOU TeopHuu
ra3oB. YaeH AoHmoHckoro KopoaeBckoro obimrectBa ¢ 1851 ro-
na; ¢ 1890 mo 1895 rr. — ero Ipe3uaeHT. YYUACSI B YHUBEPCH-
TeTax ['nasro u Kembpumxka. B 1892 rony 3a Hay4dHBIE 3aCAyTH
IIOAYYHA TUTYA Aopaa KeabBuna. Emé Oyayum cryzneHTom Towm-
COH OIIyOAMKOBaA psifi paboT IO IIPHUAOXKEHHIO pAnoB Pypbe K
pa3audHBIM pasnesaM Gpu3uku. B 1845 romy o pazpaboraa
SAEKTPHYUECKUH METOM TMOAYYeHHUS H300pazKeHUi, 3aTeM II0[
BaugHueM k. 1. [IxKoyaa 3aHaAca dyHAAMEHTaABHBIMH IIPO-
6aeMaMMU TEOPHH TEINAOTHI, IIPEIAOKHA aOCOAIOTHYIO IIIKAAy
TeMIIepaTyp U BBEA IIOHSATUE paccessHUs sHepruu. B 1856 ro-
Oy TIIpeacKas3aa SIBACHHE II€PEHOCA TeIAa IAEKTPHUYECKHUM TO-
KoM. TOMCOH 3aHHMaAcsa TaKXKe pa3sAMYHbBIMH BOIIPOCaAMHU T'HI-
POAVMHAMUKHU (TE€OpHsl IIPUANBOB, PAaCIIPOCTPAaHEHMHE BOAH IIO
IIOBEPXHOCTH), aCTPO(PU3UKHU (TeOpHUd IPOUCXOKIAEHUT 301a-
KaABHOI'O CBETa), I'€O(PHU3UKHU (TEOPHT OXAAKIECHUS 3€AEHOTO
mapa). YCOBepIIEHCTBOBAaA 3€pKaAbHBIM raaAbBaHOMETP M Mar-
HUTHBIM KOMIIaC, CKOHCTPYHPOBAA MHOXKECTBO (PU3HMUYECKUX
npubopoB. [louyétrHbiit uyaeH [lerepOyprckoit Akamemuu Hayk
(1896 r.). Ymep B 1907 r., HIOXOPOHEH B AOHIOHE.

Exercise 91. Memorize the following terms. Render the text
about W. Tomson:

1) fouirer series — panabl Pypre;

2) part, section — paszea;

3) theory of heat — Teopus TenAoTHI;

4) absolute scale of temperatures — abcoaroTHas IIIKasa
TEeMIIEPaTyp;

5) dispersion of energy — paccessHre SHEepPruw;
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0) heat transfer — mepeHoc Temnaa;

7) theory of tides — Teopusa npHUAUBOB,;

8) spreading of waves — pacnpocTpaHeHUe BOAH;

9) theory of zodiac light origine — Teopus mponcxoxae-
HUS 30QUKaABHOTO CBeTa.

Exercise 92. Ask questions to your groupmates.
1. Where did Tomson study?
2. What did Tomson publish when he was a student?
3. Which problems did he solve under the influence of
J.P. Joyle?
. What kind of phenomenon did he preduct in 18567
. Was he interested in hydrodynamics?
. What theories did he develop?
. When did he die?
. Where was he buried?

ooy H
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UNIT 12

Read and translate the text.

OPTICAL FIBER

Fiber optics, though used extensively in the modern
world, is a fairly simple and old technology. Guiding of light
by refraction, the principle that makes fiber optics possible,
was first demonstrated by Daniel Colladon and Jacques Ba-
binet in Paris in the early 1840s.

Daniel Colladon first-described this «ight fountain» or
dight pipe» in an 1842 article titled «On the reflections of a
ray of light inside a parabolic liquid stream». John Tyndall
included a demonstration of it in his public lectures in Lon-
don some years later. He also wrote a book about the nature
of light in 1870.

In 1880 Alexander Graham Bell and Sumner Tainter in-
vented the «Photophone» at the Volta Laboratory in Washing-
ton, D.C., to transmit voice signals over an optical beam.
Charles K. Kao and George A. Hockham were the first to pro-
mote the idea that the attenuation in optical fibers could be
reduced below 20 decibels per kilometer (dB/km), making fi-
bers a practical communication medium. This discovery
earned Kao the Nobel Prize in Physics in 2009.

An optical fiber is a cylindrical dielectric waveguide that
transmits light along its axis, by the process of total internal
reflection. The fiber consists of a core surrounded by a clad-
ding layer, both of which are made of dielectric materials. To
confine the optical signal in the core, the refractive index of
the core must be greater than that of the cladding. The index
of refraction is a way of measuring the speed of light in a ma-
terial. Light travels fastest in a vacuum, such as outer space.
The speed of light in a vacuum is about 300,000 kilometers
(186,000 miles) per second. Index of refraction is calculated
by dividing the speed of light in a vacuum by the speed of
light in some other medium. The index of refraction of a vac-
uum is therefore 1, by definition. The typical value for the
cladding of an optical fiber is 1.52. The larger the index of re-
fraction, the slower light travels in that medium. The signal
using optical fiber for communication will travel at around
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200 million meters per second. To travel 1000 kilometers in
fiber, the signal will take S milliseconds to propagate.

Glass optical fibers are almost always made from silica,
but some other materials, such as fluorozirconate, fluoroalu-
minate, and chalcogenide glasses as well as crystalline mate-
rials like sapphire, are used for longer-wavelength infrared or
other specialized applications. Silica and fluoride glasses
usually have refractive indices of about 1.5, but some materi-
als such as the chalcogenides can have indices as high as 3.
Typically the index difference between core and cladding is
less than one percent.

Silica exhibits fairly good optical transmission over a
wide range of wavelengths. It can be drawn into fibers at rea-
sonably high temperatures, and has a fairly broad glass
transformation range. Silica fiber also has high mechanical
strength against both pulling and even bending, if that the
fiber is not too thick and that the surfaces have been well
prepared during processing. Silica is also relatively chemically
inert. In particular, it is not hygroscopic (does not absorb wa-
ter). Silica glass can be doped with various materials. One
purpose of doping is to raise the refractive index (e.g. with
Germanium dioxide (GeO2) or Aluminium oxide (Al.O3). Silica
fiber also exhibits a high threshold for optical damage. This
property ensures a low tendency for laser-induced break-
down. This is important for fiber amplifiers when utilized for
the amplification of short pulses. Because of these properties
silica fibers are the material of choice in many optical applica-
tions, such as communications, fiber lasers, fiber amplifiers,
and fiber-optic sensors.

Words to be remembered:

fiber — (n) BonokHo; ubpa cladding - (n) nokpeiTne; obonoyka

guide — (v) ynpaBnsTb; HaNpaBnsTh index (pi. indices) — (n) nokasatens

confine — (v) orpaHnunBaTh (MH.4. nokasarternu)

refraction — (n) npenomnexue; propagate — (v) pacnpocTpaHsTh(csl)
pedpaKums (0 BonHax konebaHws)

pull — (v) TaHyTb, pacTarMBaTth, TaLNTb silica - (n) kpeMHe3ém

reflection — (n) oTpaxeHue fluorozirconate — (n) hTopoLMPKOHWUIA

bend - (v) crubatb; u3rnbartb; rHyTb; aluminate - (n) conb antMUHKEBON
HanpaBensTb KMCMOTbI; arnioMuHaT

angle — (n) yron; yronbHuK scattering — (n) paccevnBanve
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transmit — (v) noceinatb, 0TNpaBnATh;
nepeAaBath; NMponyckaTtb

draw — (v) BbITArMBaTh; NPOTArMBaTh;
BOJOYNTH (MPOBOMOKY)

waveguide — (n) BONHOBOA,

dope - (n) nobaBka; npucaaka

axis (pl. axes) - (n) ocb (MH. 4. ocm)

amplifier — (n) ycunutens

core — (n) CepALEBUHA; CEPAEYHNK;
xuna (kabens)

attenuation — (n) satyxaHue (konebaHun);
YMEHbLUEHME; ocnabneHue

Exercise 93. Find in the text equivalents to the following word
combinations:

1) oTpazkeHue Ay4da CBeTa;

2) IepIeHAUKYASIPHO IIOBEPXHOCTH;

3) IpeneAbHBIH yTOA CPEbI;

4) niepegaBaTh F'OAOCOBbIE CUTHAABI I10 OIITHYECKOMY AY4Y;

S) IMAMHAPUYECKUNY BOAHOBOM U3 AUIAEKTPHKA;

0) cepalieBUHA, OKPYKEHHAsT 000A0YKOH;

7) orrrrdeckas Iiepegada B [IIHPOKOM JHAaria3oHe JAHUH BOAH;

8) kpaiiHe HHU3KUU KOA(P(PHUIIMEHT MOTAOIIIEHUS B pacce-
UBaHU4;

9) BrICOKad MexXaHW4YecKasl ITPOYHOCTh Ha pacTsKeHUe U
u3ruo;

10) moBBIIIIEHNE TTOKA3ATEAS] ITPEAOMAECHUS;

11) ycmaeHHE KOPOTKHUX UMITYABCOB.

Exercise 94. Explain in your own words the meaning of the fol-
lowing terms:

1) dielectric materials;

2) vacuum;

3) attenuation in optical fibers;

4) communication medium,;

S) range of wavelengths;

6) doping.

Exercise 95. Answer the following questions. If you can’t, use
the text.

1. What is the principle that makes fiber optics possible?

2. Who was the first to describe this «ight pipe»?

3. For what purpose did Bell and Tainter invent the
«photophone»?

4. Who promoted the idea of attenuation reduction in
optical fibers?

5. How many decibels per kilometer could attenuation
be reduced?
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6. What is an optical fiber like?

7. What does the fiber consist of?

8. What is the speed of the signal using optical fiber for
communication?

9. Why is silica used for fiber production?

10. In which optical applications are silica fibers used?

Exercise 96. Find in the text “Optical Fiber” sentences contain-
ing the information about silica properties. Translate them in
writing.

Exercise 97. Put down the title corresponding to each of the
given descriptions.

Titles: Electric Field; Direct Current; Alternating Cur-
rent; Electromagnetic Radiation; Continuous Wave; Electro-
magnetic Spectrum.

1. Radiation consisting of waves of energy associated
with electric and magnetic fields. This radiation is emitted in
units called photons.

2. The range of frequencies over which electromagnetic
radiations are propagated. The lowest frequencies are radio
waves, increases of frequency produce infrared radiation,
light ultraviolet radiation, X-rays, gamma-rays and finally the
radiation associated with cosmic rays.

3. Radio or radar transmissions which are generated
continuously and not in short pulses.

4. An electric current flowing always in the same direction.

S. A flow of electricity which, after reaching a maximum
in one direction, decreases, finally reaching a maximum in
the opposite direction, the cycle being repeated continuously.
The number of such cycles per second is frequency.

6. The region near an electric charge, in which a force is
acting on a charged particle.

Exercise 98. Translate the following sentences with infinitive
constructions.

1. Fiber optics is known to be extensively used in the
modern world.

2. Communication is supposed to have no limits nowadays.

3. At present the most efficient semiconductors seem to
be silicon and germanium.
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4. We know the index of refraction of a vacuum to be a
way of measuring the speed of light in a material.

S. Energy battery is known to possess two terminals
(—and +).

6. In some countries the nuclear power plants are be-
lieved to produce about 80 per cent of the whole amount of
energy.

7. The first type of a solar battery appears to have been
demonstrated in 1954.

8. They are certain to achieve good results if they em-
ploy new techniques.

Exercise 99. Read the following Russian phrases and find their
English equivalents in the right column. Make up sentences
with three of them:

1. YTBepkgaoT, 4TO 3TOT 1. This method is consid-
METOLI... ered to...

2. Haxopgar, 4To 3TOT 2. These phenomena are
METO/L... held to...

3. IIpeanoaararor, gyro 31 3. This method is claimed
JaHHEBIE... to...

4. CyuTalor, 4TO 3TOT 4. This method is found
METOL. .. to...

S. [loaararoT, 9TO 3TOT S. These phenomena are
METO/L... assumed to...

6. [ToaararoT, 4TO OHH... 6. They are thought to...

7. [JoIyCKaloT, YTO 3THU 7. These data are supposed
JaHHBIE... to...

8. Coobmraror, 4TO 9Ta 8. These results are said
TEOPUM... to ...

9. l'oBOpAT, YTO 3TU 9. This theory is reported
PE3YABTATEL... to...

Exercise 100. Translate this text without a dictionary and
be ready to discuss the properties of the particles mentioned
below.

Alpha particles can travel about an inch in the air and
can be readily stopped by the skin or by a thin sheet of paper.
Beta particles are much lighter particles that come from
many radioactive materials such as carbon 14 or strontium
90. they can travel a few feet in the air and penetrate up to a
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third of an inch, or more, of body tissue (rkausp). They can be
readily stopped be a thin sheet of aluminium or an inch of
wood. Gamma rays are invisible electromagnetic waves simi-
lar to X-rays and radio and television waves. They come from
such materials as radioactive cobalt 60 or cesium 137; they
can travel hundreds of feet through the air and are highly
penetrating. Thick barriers of lead (cBuHemn), concrete (6eToH),
or earth are needed to stop them.
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UNIT 13

Read and translate the text.

OPTICAL FIBER APPLICATION

Optical fiber can be used as a medium for telecommuni-
cation and computer networking because it is flexible and can
be bundled as cables. It is especially advantageous for long-
distance communications, because light propagates through
the fiber with little attenuation compared to electrical cables.

In practical fibers the cladding is usually coated with a
tough resin buffer layer. These layers add strength to the fiber
but do not contribute to its optical wave guide properties. Rigid
fiber assemblies sometimes have light-absorbing ("dark") glass
between the fibers, to prevent light that leaks out of one fiber
from entering another. This reduces cross-talk between the fi-
bers. Another important feature of cable its ability to withstand
horizontally applied force. It is called maximum tensile strength
defining how much force can be applied to the cable during the
installation period. Optical fibers can be used as sensors to
measure strain, temperature, pressure, etc.

Common uses for fiber optic sensors include advanced
intrusion detection security systems. The light is transmitted
along a fiber optic sensor cable placed on a fence, pipeline, or
communication cabling, and the returned signal is monitored
and analysed for disturbances.

Special-purpose optical fiber is constructed with a non-
cylindrical core and cladding layer, usually with an elliptical
or rectangular cross-section. Some fiber optic cable versions
are reinforced with glass yarns. Usage of the glass yarns is
more cost effective and there is no loss in mechanical durabil-
ity of the cable.

An example of a heavy metal fluoride glass is the group,
composed of zirconium, barium, lanthanum, aluminium, and
sodium fluorides. Their main technological application is as op-
tical waveguides in both planar and fiber form. They are advan-
tageous especially in the mid-infrared (2000-5000 nm) range.
Optical fiber is also used in medicine, for example in endo-
scopes, which are used to view objects through a small hole.
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Fibers are widely used in illumination applications. They
are used for decorative purposes, including art, toys and arti-
ficial Christmas trees.

Attenuation in fiber optics, also known as transmission
loss, is the reduction in intensity of the light beam (or signal)
with respect to distance travelled through a transmission me-
dium. Attenuation coefficients in fiber optics usually use
units of dB/km. Attenuation is an important factor limiting
the transmission of a digital signal across large distances.
Much research has gone into both limiting the attenuation
and maximizing the amplification of the optical signal. Empir-
ical research has shown that attenuation in optical fiber is
caused primarily by both scattering and absorption. Rough
and irregular surfaces, even at the molecular level, can cause
light rays to be reflected in random directions. This is called
diffuse reflection or scattering, and it is typically character-
ized by wide variety of reflection angles. Light scattering de-
pends on the wavelength of the light being scattered. Visible
light has a wavelength of the order of one micrometre (one
millionth of a meter).

Optical fibers may be connected to each other by con-
nectors or by splicing to form a continuous optical waveguide.
The generally accepted splicing method is arc fusion splicing,
which melts the fiber ends together with an electric arc. For
quicker fastening jobs, a «mechanical splice» is used, but
there is still the need for stripping, careful cleaning and pre-
cision cleaving. Such joints have higher optical loss and are
less robust than fusion splices, especially if the gel is used.

Optical fiber can be used to transmit power using a pho-
tovoltaic cell to convert the light into electricity. It is especial-
ly useful near the devices creating strong magnetic fields and
in these areas metal conductors cannot be used.

Words to be remembered:

flexible — (adj) rnbkmit; anacTU4HbIN; maintain - (v) obcnyxusat;

nerko npucnocabnueaembiii 9KCMNyaTMpOBaTh; PEMOHTUPOBATH
tough — (adj) npoyHbIN; NNOTHBIN; reinforce — (v) ycunusatb; ykpennsrb;

KECTKWN npugaBaTh XECTKOCTb; apMMPOBaTh
resin — (n) cmona; kaHudornb planar - (adj) nnockuin; NIOCKOCTHOM
buffer — (n) 6ydep; amopTnsatop; yarn — (n) HUTb; Npsixa

rnyLwuTens cross-section — (n) nonepeyHoe ceverme
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contribute — (v) cogeictaoBars;
€noco6CcTBOBATh; BHOCUTH BKMaA

range — (n) 4nanasoH; paguyc AencTeus;
AANbHOCTb; MPOTSHKEHHOCTb

rigid — (adj) *&cTkuir; HerHywuics;
TBEPAbIA; HENOABWXHbII

rough — (adj) HEPOBHbIN; LLEPOXOBATBIN;
HeobpaboTaHHbI

leak — (v) npocaunBathCs; faBath TeYb

scattering — (n) paccenBaHue

sensing — (n) BocnpusTLe,
YYBCTBUTENLHOCTD

irregular - (adj) HepaBHOMEPHIN;
HEPOBHbI

withstand - (v) BbigepxuBarth;
npOTUBOCTOATb

random - (adj) 6ecnopsiaouHbIi;
MPON3BONbHbIN

tensile strength — (n) npouHocTb
Ha pa3pbIB

stripping — (n) 3auncTka, 06aupka,
CHSITWE NOKPbITUS!

remote — (adj) AUCTaHLMOHHBIN;
OTAanéHHbI; LeNCTBYOLLMIA
Ha paccTosHWM

fusion — (n) pacnnasneHue, nnaska

robust — (adj) npouHbI (0 KOHCTPYKLUK);
KECTKUI

strain — (n) HaTsHKEHWE; PaCTSKEHNE;
Aedopmaums

splicing — (n) coeanHerwe; cpalmBaHue

rectangular — (adj) npsimoyronbHbIi

intrusion — (n) BTOp)XeHWE; BHEpEHWE

cleaving — (n) oTenexve, paccravBaHe

disturbance — (n) Hapywexne
HopmasibHom paboTbl (pexuma)

Exercise 101. Translate the following word combinations from

the text:

1) long-distance communication;
2) light propagation through the fiber;

3) a tough resin buffer layer;

4) light-absorbing glass;

S) tensile strength of a cable;

0) special-purpose optical fibers;

7) mechanical durability of the cable;

8) reduction in intensity of the light beam;
9) wavelength of the light;

10) a continuous optical waveguide;

11) to convert the light into electricity;

12) to create strong magnetic fields.

Exercise 102. Find the following equivalents in the text:
1) pacmpocTpaHeHHe CBETA;
2) HOKPBIBATBH IIAOTHBIM CAOEM CMOABI;
3) BaxkHaAsg 0COOEHHOCTDH Kabead;
4) BBIAEPKUBATH F'OPU30HTAABHO HAIIPABAEHHYIO CHAY;
S) IPOYHOCTH Ha Pa3phIB;
0) momepedHoe ceueHue B BU/E IPSIMOYTOABHUKA;
7) YKPENAITh CTEKASHHBIMH HUTSIMU,;
8) 6oaee BBICOKHE ONTHYECKHE IOTEPH;
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9) mpeoOpa3oBEIBATE CBET B 3AEKTPHUYIECTBO;
10) cuapHOE MarHUTHOE IIOAE.

Exercise 103. Choose the correct forms:

1. Optical fiber (are, is, were) especially advantageous
for long-distance communications.

2. Some fiber optic cable versions (reinforced, are rein-
forced, reinforcing) with glass yarns.

3. Attenuation in fiber optics (knew, knowing, is known)
as transmission loss.

4. Fusion splicing (melts, melting, melt) fiber ends to-
gether with an electric arc.

S. Fibers (are widely using, is widely used, are widely
used) in illumination applications.

6. Rough and irregular surfaces cause light rays (to be
reflected, being reflected, are reflected) in random directions.

7. In some cases the ends of the fiber (is polished, are
polished, is polishing).
Exercise104. Find in the text answers to the following questions.

1. Where is optical fiber advantageous?

2. A tough resin buffer layer adds strength to the fiber,
doesn’t it?

3. What is the definition of maximum tensile strength?

4. Can optical fibers be used as sensors?

5. Why are glass yarns used for reinforcement of fiber
optic cables?

6. What does attenuation in fiber optics mean?

7. What is the unit of attenuation coefficient?

8. What does light scattering depend on?

9. Which methods of connection are used in optical fibers?

10. What are the disadvantages of mechanical fiber
splices?

11. Where is optical fiber especially useful?
Exercise 105. Explain in your own words the meaning of the
terms below:

1) a bundle;

2) remote sensing;

3) buffer layer;

4) to reinforce;

5) illumination;

6) a connector;
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7) to reduce;
8) to polish.

Exercise 106. Translate the sentences with the emphatic con-
structions.

1. It was B. Pascal that invented the mechanical com-
puter.

2. It is the force of gravitation that makes the satellites
move round the Earth.

3. It is Norbert Wiener who is considered to be the father
of cybernetics.

4. It was the need for large-scale ballistic computations,
which led to the development of electronic computers.

5.1t was in 1882 that P. Chebyshev invented the
arithmometer performing multiplication and division.

6. It is a fuse that is a device for preventing an excessive
current from passing through the circuit.

7.1t is radar that is used for locating, identifying or
guiding moving objects.

Exercise 107. Read the text below and render it in English.

About the First Incandescent Lamp

The first incandescent lamp for practical use was pro-
duced in Russia in 1873 by the great Russian scientist Alex-
ander Lodygin. In his lamp he fixed a small carbon rod of
about 2 mm in diameter between two copper conductors. In
order to protect the lamp from burning through the lamp’s air
had been evacuated. Vacuum at the time being far from per-
fect, this first lamp was short-lived. Its life was measured in
hours. In 1890 Lodygin made his first lamps with a metal fil-
ament using metals with high melting points, such as tung-
sten, molybdenum, osmium.

Today the filament of the incandescent lamp is twisted
into a spiral. The melting point of tungsten being 3300°, it
can be heated to 3000°. At this temperature, however, tung-
sten begins to evaporate. In order to avoid evaporation of
tungsten, today lamps are filled with chemically inert gas, i.e.
argon or cripton.

Exercise 108. Find in the above text sentences with the Parti-
cipial Constructions. Translate them in writing.
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